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ON MOLECULES. for the same substance at one pressure, the same | i 
Tue interest elicited by our remarks upon some | mean velocity is always accompanied by, the same 
of the phases assumed by water in one of its condi-| temperature. But every different substance has a 


tions (vide p. 333 of our last volume), induces us| mean velocity of its own fora given temperature, and 
to place before our readers some points suggested | tuese have all been calcula: such is the extreme 
by the subject, and to state the views held by | nicety with which the bh is being worked 
the most advanced investigators with regard to| out. Taking, for instance, one of the constituents 
the ultimate form of water and matter generally, of water—hydrogen—in the form of gas its mean 
and its relation to the vaporous or gaseous state. | Velocity has been caleulated by Joule at over a mile 
The subject is one that demands our closest atten- | 2 one second—a speed far ter than anything 
tion, for, upon a thorough elucidation and applica- | We have any practical know! 
tion of the beautiful hypothesis as to the structure obtained in artillery practice. The exact velocity 
of matter, which, of late, under the name of the is 6097 ft. per second, at a temperature of 32 deg. 
molecular theory, has been so earnestly studied and so | Fahr., j 
thoroughly elaborated, much of empiric practice in | Sphere. A daring attack has been made upon the 
the application of motive power would be swept actual size of the molecules with a result has 
away with a benefit to science and humanity not to every element of a in itsfavour, ‘Taking 
be lightly estimated. In the course of this article we | the theorem of Clausius as a basis, Thompson has 
shall, in the interest of junior students, carefully | calculated that a cubic inch of gas contains 10** 
avoid all mathematical formula, and present the molecules, i.c., » hundred thousand million, million, 
subject in its barest outlines, that he who runs may | million; and he deduced from certain 

oY henomena in connexion with the thickness of soap 
ubbles, from the electrical conductivity of metals, 


It is possible to conceive of two states in which if 
oda rations, that the diameter of 


matter might exist, and from the times of the ancient | and from other conside 
Greek philosopher down to the present day, these | , molecule was about the 1 of an inch. 
two states have formed subjects for discussion—in- 500,000,000 
deed, our most modern theory may be said to be To convey some idea of the amount of these magni- 
merely a greatly improved form of one propounded | tudes he says, ‘‘ [f we conceive a sphere of water = 
ages ago by Democritus, and in its essential | as a pea magnified to the size of the earth, 
conception the very opposite of that set forth by | molecule being magnified to the same extent, 
Anaxagoras. The latter taught that all matter was | the magnified structure would be coarser-grained 
capable of infinite division, while the former held | than a heap of small lead shot, but less coarse- 
that, after a certain extent of divisibility had been | grained than a heap of cricket balls.” 
reached, matter could be no longer subdivided, and| It will be observed that we do not specify what 
the small particles arrived at called atoms—literally gas this is, because a still further development of 
that which cannot be cut—would be the minutest | the theory shows every gas at a given temperature 
possible in the universe. This is now the almost | and pressure tocontain the same number of molecules, 
universally received theory, and by its aid certain | having, however, different weights, and different 
phenomena can be explainéd, for which upon no/| mean velocities. But—and here comes the means 
other known hypothesis could any explanation be | of reducing the theory to a practical issue—the 
suggested. weights and the velocities so counterbalance one 
The term atoin has been exclusively appropriated | anotherthatthe resulting energy is the same for every 
by the chemist, while the mathematician and phy- perfect gas. For this argument the perfect equality 
sicist has preferred to adopt, or share with him, the | in size of every molecule of one kind of substance is 
word molecule to signify those ultimate constituents | assumed ; that they are so equal is, however, readily 
of matter upon whose motions and relations depend | proved. Graham has shown how gases can be 
the various states of all bodies, solid, liquid, and} separated by diffusion through a — septum ; 
gaseous; their temperature ; and other properties. | but, if the sizes of the molecules of our gas varied, 
The word particle is also freely made use of as | it would be possible by successive filtrations to get 
involving no | rg | and meaning simply a different portions of the gas with molecules of 
small part of any y. Molecule has been defined | different sizes. The density would then become 
by Maxwell as ‘‘the smallest possible portion of a | unequal, and their combining powers different; but 
particular substance ;” and, again, as *‘ that small | whether this separation is looked for in nature or 
portion of the substance which moves as one lump/ by the hand of man, it cannot be found. Let 
in the motion of agitation.” | hydrogen be taken from water, from a hydro-carbon, 
Every substance is now supposed to be composed | or from a fallen meteor, its properties, energy, and 
of an immense number of molecules, which, even in | density, are always alike ; and so with all gases. A 
the solid state, are never entirely at rest, and,in the | very convincing proof of the molecular state of 


of—far above that | i 


and at the ordinary pressure of the atmo- | cupy 





gaseous, are in a state of perpetual violent commo- 
tion, rushing about in straight lines in all directions 
with inconceivable rapidity ; and it is this perpetual 
bombardment, as it has been called, by these little 
particles that explains the known pressure of gas 
on the walls of any containing vessels, the incessant 
impact of the molecules producing the effect of one 
continual pressure just as upon the eye a succession 
of rapid flashes of light have the effect of one con- 
tinuous flame. Of course the molecules, although 
they are supposed to be separated for a very con- 
siderable distance from one another, are 


- peneey 
meeting and rebounding, and thus their velocity is in- 


terfered with, but there is a certain residuum of s 
left, a in a mean velocity for the whole. 
This mean velocity indicates also temperature, and, 


matter may be found by taking a cubic inch of 
water, and, by the application of heat, converting 
it, in a closed vessel of one cubic foot capacity, into 
steam. It will apparently fill it. Now if this steam 
were an expanded solid it would fill the s 
entirely to the exclusion of all other matter. Does 
itso behave? It does not. In the first place the 
result is little interfered with, whether the air is 
first exhausted or not; for the steam can be made 
to fill it though the air be there; an inch of ether 
may be added, and its vapour rises and fills the 
as though nothing were there; an inch of 
alcohol could be similarly vaporised as h 
nothing were present. The same thing could 
done with other volatile substances; and we vould 
go on adding liquid after liquid, and evaporating all 
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caping ; but here they meet with no resistance be- 
yond that mutual attraction which exists among the 
molecules in the liquid state. But at the surface it 
= happen that ge of them, by a combination of 
ratory, rotatory, and progressive motions, wi 

acy with sufficient energy to ove 
the sphere of the attractive force of neighbour- 
ing molecules, and they then assume the charac- 
teristics of gas, moving with the velocity described, 
and, in this form, are truly particles of vapour. If 
the liquid be enclosed in some vessel, these vapour 
molecules in their motion of translation will at times 
r liquid and become im- 
prisoned through the attractive force of the mole- 
cules, to be, however, replaced by other projected 
molecules. This “nyse will continue, the dif- 
ference between the number of molecules sent out by 
the liquid and those caught back again becomes less 
and less till equilibrium is reached. The vapour 
is then said to be saturated, and its elasticity, under 
the circumstances, at its greatest point ; or in other 
words the vapour exerts its maximum tension at the 
given temperature and If then we at- 
tempt to decrease the volume by pressure, a portion 
will be liquefied according to the amount of pres- 
sure; but the tension will remain the same. If, 
however, we pursue the opposite course and en- 
deavour to increase the volume, we shall succeed, 
and the tension will be lessened ; and the more we 
extend the volume the more exactly do we find it 
proportional to a reduction of 
it conforms to Boyle’s law, which states that in 
perfect the volume is exactly inversely pro- 
i to the pressure. 

But this want of accordance of vapours at their 
highest state of tension with gases under ordinary 
conditions of pressure, &c., is more apparent than 
real, for itis found that Ay ong 0 geome gon as 
carbonic acid, nitrous oxide, &e., when very greatly 
com also fail to agree with Boyle's law, 
act almost the same as It must not be f 


till at last 
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that if these impacts take 94 upon some | 
body that gives way to the shock, the moving 
force of these molecules will be reduced by just 
so much as the body gives way to their violence ; 
that is to say, heat or molecular motion will be con- 
verted into visible motion. And upon experimental 
inquiry, such is the case, the vapour or gas in ex- 
panding loses heat, and if the expansion be great, 
the cold produced may be most severe. On the 
other hand, when a gas is compressed, the mole- 
cules, instead of losing their velocity, have an 
additional quantity imparted to them, and the pre- 
dicted and observed result is a manifestation of heat, 
i.¢., motion is converted into heat, In the produc- 
tion of steam the atmosphere has to be pushed on 
one side as it were, or the piston has to be forced 
away from it: here again feat disappears, and is 
rendered latent. So it is through the whole range 
of nature. Where heat or energy is lost sight of 
it is not destroyed ; it is simply stored up for future 
use, or converted into motion. Physical energy 
of every kind—chemical action, electrical action—is 
convertible into heat, and, as Thompson has pointed | 
out, their tendency in continuously in that direction. | 
‘“* There is then in the present state of the known 
world a tendency towards the conversion of all 
physical energy into the form of heat.” 

Jar brief survey of this subject, which possesses 
such a close and wonderful interest to every student 
of natural phenomena, may suitably close with a 
shadowing forth of the result which renege 
lation on experiment inevitably lead to, this 
we cannot do more explicitly than in the words of 
Rankine, which we extract from the Philosophical 
Magazine : 

‘+ Heat moreover tends to diffuse itself uniformly 
by conduction and radiation until all matter shall 


} 


have acquired the same temperature.” 


“There is consequently, Professor Thompson 
cancludes, so far as we understand the present 
condition of the universe, a tendency towards a state 
in which all physical energy will be in the state of 
heat, and that heat so diffused, that all matter will 
be at the same temperature, so that there will be 
an end of all physical phenomena. 

** Vast as this speculation may seem it appears to 
be soundly based on experimental data, and to re- 

resent truly the state of the universe so far as we 
now it.” 








EMERY GRINDING. 
By J. Ricwarps. 

Ix the consideration and discussion of processes 
for converting material, and the various conditions 
which attend on the operation of machinery, it is a 
common thing to hear people say, ‘‘ Give us precise 
facta, we do not care about philosophy.” 

In such branches of science or art to which the 
term exact can be applied, there is no question as to 
the great reliance which may be placed in crucial 
experiments and tabulated results. 

‘here is, however, a great share of what may be 
called manipulative processes in manufacturing; work- 
ing iron or wood for example, in which crucial ex- 
periments can never be placed as an authority against 
general results, and the most reliable deductions are 
formed by what the late Mr. Buckle termed “ generali- 
sation.” A repetition of results is dependent upon 
constant causes and upon uniform conditions, two 
things, or rather one thing with two names, which 
manipulating Bowe do not generally supply. It 
may be proved that under certain conditions a cut- 
ting tool will displace 10 lb. of cast iron in an hour, 
consuming in the operation one horse power, or that 
10 Ib. of cast iron can be cut away with emery 
wheels at an expense of so many shillings and so 
many pence cheaper than the same amount of dis- 
placement can be performed with edge tools, yet 
there may be wanting certain elements which are 
essential to fix a true value on the performance. 
Experiments are seldom without value, and on de- 
ductions drawn from such premises no small share 
of engineering knowledge is based, but if a person 
is to arrange a workshop and provide tools and 
power for cutting and shaping cast iron, more reliable 


standards must be looked to ; in other words, a large | p 


number of experiments under the name of general 
practice are rather to be followed. 
This of course is only contending that a great 


number of unrecorded and uninvestigated results 
may convey general ideas to be relied upon rather 


than a single or a few experiments carefully con- 
ducted, and that conditions are so various that 
nothing but the most extended experience can em- 
brace them. 





These remarks are set down as preliminary to 
some notice of emery grinding in metal working, a 
subject which has engaged a great deal of attention 
during a few years past, but has not so far as the 
writer knows been carefully investigated as to the 
precise results which may be attained by emery 
eutting on soft iron or steel. 

The rapidity with which a new invention may be- 
come known and adopted is dependent upon many 
conditions, generally and mainly no doubt from real 
utility, but sometimes from wr} son beret og vo oe 
and success in one class of operations gen 
leads to applying new inventions in other and dif- 
ferent operations, where it cannot succeed. As to 
the important and useful results which have fol- 
lowed the general use of emery grinding appliances 


for the treatment of hard material there is no longer | 


room for opinion; it has rendered possible one of 
the most important improvements in modern en- 
gineering practice, the employment of tem 
steel and case-hardened iron wherever the co: 8 
of use demand such material. Hard materials are 
treated by emery wheels nearly with the same 
facility as soft material, and at but little more ex- 
se, in fact the result produced up to certain 
imits seems to increase with the hardness of the 
substance ground; and considering how short a 
time this grinding system has been in coming about, 
we may infer that it is to extend to many purposes 
not yet thought of. Files and conservatism both 
being cheaper in England than in America, have 
revented Tenglish engineers from proceeding so 
ast in the emery grinding art, a backw ess 
which so far as treating soft material is concerned 
ge fen probably have no reason to regret in future. 
e principal expense of cuttingandshapingironina 
fitting shop may be divided intothe interest on capital 
invested in tools, the wear or deterioration of tools, 
attendance, and power. Besides these there are 
other kinds of expenses, which although they may 
not be so apparent to general observation will never- 
theless turn up in the balance sheet at the end of a 
year’s business, or as is sometimes the case not until 
after several years’ business. Among these latter 
jare the unhealthiness of processes, danger from fire, 
danger to life from accidents, opposition to innova- 
tions, with other things. 
The introduction of an emery grinding machine 
‘among machine tools for cutting is like introducing 
|galvanie currents through the full of an iron ship ; 
from the time when such a machine is started in a 
| fitting shop, or in any part of a works where air 
/currents may carry the flying emery dust amongst 
jmachinery, there begins a wear destruction 
of running joints, which may not be manifest for a 
long time, but which may, in the end, destroy more 
than it is possible to gain by the application of 
grinding processes, 

As to emery grinding machines, the shaping 
jmachine for instance, recently illustrated in the 
| American and English jou , destruction of all 
moving joints begins when such machines are 
istarted, and by the time a cutting machine would 
reare come into proper working condition, a grind- 
ing machine will be worn out. It is not claimed 
|that by a careful protection of the working parts, 
a grinding machine may not last for a reasonable 
‘length of time, but to leave the joints exposed and 
place the greater part of them below the level of 
the grinding plane, as in the machines referred to, 
| the destruction of running joints is an inevitable 


‘result, ‘The pneumatic exhauster which is employed, 


\may, and no doubt does, collect a great share of 
the floating emery, but surfaces being acted upon 
‘must be within sight and accessible to an atten- 
|dant, so that to completely house a grinding wheel 
|is out of the question. 

As to the danger from accidents or from fire, and 
{the unhealthiness of grinding operations, nothing 
need be said ; any opinion given could, no doubt, be 
eombatted by “‘ precise facts,” yet the popular esti- 
mate of the matter among mechanics is after all the 
safest guide in reference to the r and unhealthi- 
ness of grinding machines, while the effect of these 
conditions upon wages is such as to prove that the 
rocesses are avoided by workmen. ‘The writer has 
more than once attempted to combine stone and 
emery grinding with cutting processes in the manu- 
facture of iron 
regretted that such data as the experiments afforded 





warrant a proposition that for displacing or cuttin 
j any soft material such as may be cut with a too 


movement of 15 ft. or more in a minute, cutting is 
less ive than grinding, and free from the ob- 
jections pointed out. 

In —— such experiments as have been 
tried, as well as general experience, all go to prove 
that the larger and more solid the particles cut 
away the less the expense of cutting, the expendi- 
ture of power, time, tool wear, and other expenses 
increasing as the chips become small and broken up. 

In view of this we can hardly expect to cheapen 
soft metal cutting by a process which disintegrates 
the material cut away; it would be contrary to 
obvious principles, and only possible by assumin 
grinding tools to have greater endurance | 
capacity than cutting tools, so that what is lost in 
pulverising can be gained in time and tool renewal. 

Tracing the development and the success of emery 
grinding in America during ten years past, the facts, 
we think, will bear out the proposition, that the 
success of grinding processes been in treatin 
material too hard to be cut port wr aap thene 1 
attempts to t cutting by grinding, especially 
when the grinding and cutting machines have been 
employed in the same rooms, have not given satisfac- 


results. 
ee mentioned before, it is natural that the 
manufacturers and dealers in emery wheels and 
emery grinding appliances should recommend their 


wares for to which ada; on is ques- 
— Yo process = ne likely: to iitend 
one in forming opinions to see a good emery 
wheel at wok = steel or other hard material ; 
it imparts a feeling that cutting, filing, scraping, 
and so on, are mistakes, and that Giniing 
the true process for cutting and shaping in all 
cases. Such impressions have no doubt led to the 

ication of grinding in many cases when cutting 

have been retained. 

It should have been remarked that in preparing 
surfaces, such as polishing or even in preparing a fit 
between flat surfaces, there is an nt gain by 
grinding, even on soft material, but when the 
extent of such surfaces in ordinary machine fitting 
is considered, it will be seen that such as may be 
ground instead of scraped, are not mr y nor im- 
portant, and the saving which might be effected by 
grinding would be more than ced by the in- 
troduction of a new process and the objectionable 
features of dry emery grinding. 

To those familiar wi ine fitting of twenty 
or more years ago, it is well known that emery 
grinding was a common practice in fitting both 
plane and cylindrical joints ; even at this time it is 
extensively practised in the New En States of 
America, Bw agers in fitting the per class of 
machine ‘ — may be called manufac- 
turing as distingui om engineering practice. 

The makers of the better class of machinery have 
long and persistently contended against emery 
fitting, as it is called, and have driven the practice 
quite out of use, 

Some, though not all of the objections which 
apply to the use of grain emery in machine fitting, 
apply also to emery wheel grinding, and should the 
later process become em on in treating soft metal, 
engineers may look to a future crusade against what 
may again introduce many of the objections attend- 





and steel articles, and while it is 


were not collected with sufficient care to warrant 
publication, the general result was to give rise to 
the opinions expressed in this article; and to 


ing on the use of grain emery. 





|THE ST. GOTHARD TUNNEL. —No, IV. 
Tue remarkable progress that has been made in 
mechanical rock ao the completion of the 
Mont Cenis Tunnel having been considered, we 
will endeavour to draw some conclusions ing 
the termination of the t work at St. Go at 
a given time. A g to the convention con- 
chaded between the St. Gothard Railway Compan 
and M, Louis Favre, the contractor for the tunnel, 
that gentleman is bound to deliver over the work 
completely finished — piercing, masonry lining, 
according to the various i types, ballast- 
ing and permanent way, ready for traffic—on the 
lst of October, 1880. The St. Gothard Railway 
Company undertake to pay to M. Favre, a premium 
of 2002. per day for day that the date of de- 
livery is in advance of the contract time; on the 
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cessary to enable him to comply with the conditions ' 


in the beds of gypsum at the north end, All the 


down, whilst manufacturers are generally glad to work 
half time. ' 


laid down. sedimentary or formations to be traversed 
The progress of the headings on the lat of May, |are firm and , and the beds of limestone} A short time ago a meeting of ironmasters and mining 
1875, was as follows : that are found at the south end are too im t to | engineers was held at Cologne, representing 32 ironworks 


admit of much in The cracks have been 


with 75 blast furnaces, when it was found that more than 
one-third of the blast furnaces of the whole of Rhenish 


Goschenen end... ... 6578 found so closely filled by spathic limestone of later 
Airoloend =e oe 5779 formation thal freon pele permeable, the rock has a and Westphalia were out of blast. The whole 
—— become perfectly tight. It would be even necessary 500 08 Soctien.<f tine Works lo qunareliy Ghtnated of 
Tees Sedetende.. .. 15,088 to lead into the tunnel all the water required. In|} téns ; o fomn, whee & is. 06 present ccnresly 700,000 


The tunnel having a total length of 48,936 ft., 
there remained te be done on the Ist of May 
48,986—12,852—36,586 ft. 

The date of completion being the 1... of October, 1880, 
a working period of 65 months still remains, 
from this time, 8 months be deducted for final 
completion of the tunnel after the i are 
joined, 57 months will remain to the 
36,584 ft., so that a monthly progress of 640 ft. 
will suffice. i 

If, in the second place, we assume the probable 


If | lish 


fact, all the conditions ap favourable, and there 
is no reason te apprehend any difficulty in carrying 
it out arising from the formation.” According to 


the opinion of M. Stockalper, who has also pub-|* 


an exhaustive work on the same subject, the 
gneiss approaches much nearer to mica-schist than 
to ite. 

f it is borne in mind that the duration of the 
two first periods of hand work, and provisional me- 
chanical appliances, corresponding to those at St, 
Gothard, will be avoided, and that all the expe- 
rience at the latter work will be available, the pro- 


tons, and the meeting resolved to reduce even this low pro- 
duction by putting another third of the furnaces out of 
blast, as the only means for producing an improvement will 
be a diminution in the production. 

Various reasons are advanced to account for this unfor- 
tunate state of our iron and mining industries. The 
organs of the Government accuse industry of having 
grossly over speculated, thus leading to the present reaction, 
whilst the industrial journals impute to the Government 
actions, which are certainly not easily justified. In con- 
sequence of instructions received from high quarters, it is 
stated that the works on fortresses, and the works for the 
manufacture of war material, have been unusually forced 


monthly progress to be 688 ft., a period of 53 L ; forwards, and that thus many thousands of the best work- 
months will be sufficient, instead of 57 months, and | gtess made with the headings will be at once/men and labourers were tabeas ‘awa “| cantitiath 
the headings will be completed on the Ist of October, | normal. If, however, during the first year we| wages by the Government from industrial works, for the 


1879, that is to say, just a year before the expira- 
tion of the contract time. If, finally, we assume a 
progress of 732ft. per month, the work would be 
completed in 50 months from the Ist of May last, 
and the headings would be up on the Ist of 
July, 1879, or 15 months the Ist of October, 
1880. 

It may be fairly considered that it will be possible 
to an these Tita, If the made lately, 
since the granite at the 
passed, is continued, a monthly average of from 


enen end has been} 


assume a of the heading of 3280 ft., 
there would be some 57,000 ft. remaining, which 
could be easily ma in seven or eight years. 
then that the tunnel could be commenced 
only at two points, this time may then be taken 
asa maximum, ‘The estimate is, of course, ee Ps 
brief one, and the complete study of the Simplon 


ee require far more space than we can 













purpose of getting the contracts concluded as soon as pos- 
sible. Industry, of course, had to fellow with the increased 
rate of wages, in order to keep the workmen, and although 
this could easily be done in the prosperous years we have 
had lately, business at present suffers greatly by it. To 
take one example, a few weeks ago whole brigades of 
bricklayers who had been engaged on iron works in the 
neighbourhood of Cologne, left their work suddenly, and 
were at once engaged at very high wages in building the forts 
around Cologne. The State having taken away all protec- 
tion to industry by the introduction of free eommerce, 
now tries to obtain its material as cheaply as possible with- 





750 ft. to 820 ft. may be expected. we ha : out any consideration of the real state of industry at home, 
We may, in i ly these data to the er part of the tunnel, and | slways recommending, however, economy to manu- 
scheme of piercing the Sim the length of which, of are about § ft. 3in, by § ft. | facturers, without offering any substantial help. Such are 
ncconding t0 the project of ML’ Vauthier, would be,|Sin. Adopting a new method of working, the te &harges imputed to the Goveroment, and it will be 
from Brigues to iota’ distance of 60,350ft. ‘The | contractor, M. L. Favre, expects to cut out the |; /cult (0 secera how far they are justified, although 
gsologial formation of the Simplon tunnel was re- | whole section of the tunnel, and to establish a8) 11:04 to the present how ee gor = Wasthes 
por on in 1859 by M, Gulach, who stated it to | many points of attack as necessary, even to the vernment wishes now to offer some actual help to 
be as as follows : ~ a -_ —_ at the bottom of the tannel, points of By may be a a statement made by the Pre- 
esis , being Board of Trade (Minister of Commerce) in 
Gneiss, in wo pointe ups: one 4 ~~ Ans secure Prussian Parliament. The mini te said, that aoles 
wards . v d goods wagons, 
Se eet A eae eet cg pahall: make i amount of 42 millions of thalers, and raila and iron 
Schist and mica-schist, to the north of the which will to the amount of 834 millions of thalers have 
first grup of gneiss, and thetwo 14,432 neering poin been ordered, thus to manufacturers the sum of 
morthend ss. “ss pee ool owe TRIG By constant ernment. Until the present date there have been ordered 
Siaty schists at the a Favre, in 5, railway rolling stock to the amount of 49} millions 
Gypsum, marble, and limestone w  ... rails to the amount of 824 millions of thalers. 
Total length .. 60,350 


In the remarkable treatise which he has lately 
lished on the tunnel of the Simplon, M. Vi 
thus completes the geological information: “The 
direction of the strata to be traversed is from north- 
east to south-west, that is to say, in a direction 


pce gree Posadlpeens the beds of 
gypsum at the extreme north, towards 
the south, all the rest lies towards the north, with 
inclinations ing from 30 deg. to 70deg. Little 
is to be feared of water, unless 








in ‘out lag article bn the St. Gothand Tunnel (So page 


of our last volume) where special was made to it. 
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Hudson River, are three large iron - 
many ideas of construction. Two of them, located at 
Albany, and ee South Bridges, are 
double~track railroad bridges, the latter one, of the 
| “Phoenix Colamn” construction, having been alread 
illustrated in Exorxxsninc. The North Bridge (replac- 
men gy be ene sd ee at the time it was 
built (1872) war Ge: meth example of 
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6 
the trusses are as high as could be adopted for other forms 
of construction. The bridge in question consista of two 
trusses 26 ft. apart, hav: chords 24 in. 
wide. The web iscom ly of angle irons, either 
single or in pairs, crossing each other at an angle of 45 deg. 
and rivetted together at intersections. The parallel strut 


braces of either web of chord are diagonally latticed together 
in the usual manner. The diagonals of web intersecting at 
distances of about 8 {t., give a panel length of over 11 ft., 
at which points are located the cross floor beams. 

Except in certain localities, American engineers have 
not been converted to “rivetted bridges,” preferring the 
mechanical pin connexion system, for reasons often set 
forth. Be that as it may, there are certain good features 
in each class of work, in which view the Troy bridge was 
designed by Mr. Alfred P. Boller, and since it is the largest 
highway bridge ever built in the land of great bridges 
(excepting the truly magnificent Gerard Avenue Bridge, 
by Clark, Reeves, and Co., at Philadelphia), the following 
account, with the illustration which we publish, will prove 
of interest. 

The bridge unites the cities of Troy and West Troy and 
consists of (measurements centre of piers): 


ft. 

2 spans, 244 ft. os eee eee 483 
Lepan ... eee eve ove eee eee 226 
1 pivot draw eee ; ° 258 
lepan ... e ose . 85 
5s = ons : oe 65 
1122 


not including the masonry approaches at either end, bring- 
ing the grade up to 34 ft. above ordinary water mark. All 
the masonry was designed and its execution superintended 
by the engineer of the bridge company, Colonel G. Haward 
Ellers, and is thoroughly first-class rock-faced ashlar work. 
The piers are all founded on a grillage supported on piles 
cut off at the river bottom, about 10 ft. below ordinary stages 
of water. 

The flooring of the superstructure is 37 ft. wide, of which 
24 ft. is taken up by the double roadway. The trusses are 
placed 25 ft. 9 in. between centres, and are so designed as 
to have all constructive details of wrought iron, and all parts 
accessible for painting and inspection, and to have machine 
joints and pin connexions, thus embodying the best features 
of the rivetted and pin connexion systems. 

The drawing on the preceding page shows a portion, with 
general details, of one of the 244 ft. spans. This span (as well 
as all but the two shortest spans) is 30 ft. deep, and contains 
19 panels of 12 ft.9 in. Describing the various portions in 
turn we may begin with the top chord, which is 20 in. in 
width, and is composed of vertical webs of 9 in. channel 
bars, weighing 100 Ib. per yard, and plated on top, with 
plates of varying thicaness to conform to maximum stress 
of 8000 Ib. per squareinch. The chord is made in sections 
of a panel length, the ends faced off by means of a rotary 
eutter, the half holes for pins being reinforced so as to give 
the pins and abutting surfaces ample bearings. At the 
extreme ends a heavy cast-iron cap (weighing nearly 700 1b.) 
with faced square bearings interposes between the chord and 
eud posta, which are compounded from two 12-in. channel 
bars, with one intermediate 12-in. beam plated on back. The 
ends are faced to abut squarely between cap and base cast- 
ings. The limiting strain on these posts is 6000 lb. per 
square inch. 

The intermediate posts (patented by Alfred P. Boller) 
consist of 9-in. channel bars in pairs, and of varying section 
under the condition of 50001b. per square inch as the 
maximam stress. As shown on the drawing, thee posts 
are swelled at the centre to 14in., and converge at either 
end on forged bearings, of such thickness as to give a 
bearing surface of 10,0001b. per square inch on the pins. 
The ends of the channels are faced, and the surface of the 
bearing pieces are also faced, the union being made by 
means of side plates for the lower end, and bent angle plates 
for the upper end. A slight draught in the rivets of the 
side plates draws the machine prepared surfaces in perfect 
contact. The pin holes are bored for a maximum play of 
one thirty-second of an inch, and cast-iron washers are 
interposed between the lower flange of top chord channels 
and angle plates of caps. In manufacturing these posts they 
are made by rivetting in the centre plates, and then draw- 
ing the ends together, allowing the bars to take their 
natural epring. Held in this position the lattice strips are 
rivetted in pesition. It is believed that under this method 
of manufacture nothing but tension comes on the lattice 
strips, and the strains being axial the tendency of an im- 
posed load is to burst the bars apart, rather than toward 
flexure, excepting in a plane perpendicular to that of the 
or the full depth of the channel bars. 

The lower chord and main diagonals of flat iron are die- 
forged eye bars, and are proportioned for a limiting stress 
of 10,000 ~~ square inch. The iron was made at the 
Catasanqea Works in the Lehigh Valley, under a severe 


finished pin hole, and the links then bored in an expansion 
bed drill. The maximum discrepancy allowed between pin 
and eye was y, of aninch. A closer fit than that allowance 
makes it impossible to get a large structure together where 
many separate pieces cluster on the same pin. The counter 
braces are of round iron, and like the main diagonals are in 
pairs. They have simply loop-welded ends, and turn-buckle 
adjustment about 2 ft. from lower end. 

The floor girders, one at each panel point, are 30 in. 
deep and taper towards the ends, projecting beyond the 
trusses on either side to support the side walks, The web 
is } in. plate iron stiffened with upper and lower flanges 
formed of twe angle irons, These beams are suspended from 
the pins by means of hanger bolts as shown on the draw- 
ing, and are drawn up tightly against the projecting ends 
of the posts. The cast-iron washer on ¢ forms a 
skewback for the attachment of the lower sway braces, 
which are of round iron. 

The upper sway bracing consists of diagonals of round iron, 
entering the skewback forgings attached to the strut mem- 
bers, which are composed of two 6 in. channel swelled by 
cast-iron separators, The upper chord pins passing through 
the skewbacks, the projecting end being confined by a 
broad nut, secures the sway bracing system to the chords. 
The arch postal bracing between the end posts is framed 
from angle irons, and is firmly bolted to the posts and end 
sway strut. 

The roadway flooring consists of hard maple 8 in. planks, 
spiked to white pine stringers 12 in. deep, with oak guards 
on either side. The side walk is raised 6 in. above the road- 


planks being narrow 2 in. yellow pine plank, laid with open 
joints, planed and oiled on upper surface. The railing is 
of wrought iron 42in. high, of lattice pattern, with light 
cast-iron bosses at intersections of the lattice bars. The 
painting of all the girder work is a very light greenish buff, 
while that of the railing is an olive green. It will be noticed 


way by means of bolsters at intervals of 4{t., the flooring | i 


Yours respectfully, 
Epuvuyp Herr. 
Glasgow, June 26th, 1875. 
{ We think that Mr. Hunt epplies the term “ sensitiveness ” 
poyany sense to 2 Sane — that there is on 
point an apparent difference in their opinions, when 
| really the latter are in accord. Mr. Gray speaks of the 
“ sensitiveness” of his valve, Mr. Hunt of the gyroscope 
iteelf. Of iti is to dis- 
| turbance, or, in words, the more thoroughly it main- 
teins ite position, while the saloon oscillates, the more promptly 
| is the valve moved, and regarded in this sense an increase in 
| the velocity of the prcecope increases the sensitiveness of 
| the valve. This is clearly shown by a working model which 
| Mr. Gray has made and which we have had an opportunity 
of examining.— Ep. E.]} 


STREET TRAMWAYS. 








seeing your journal or reading the letters of your correspon- 
dents “ Prior” and Mr. Li , which appeared in your 
issue of April 30th— caly cen. tiemn puta» 





in the above brief description, that upper chords are simple 
butt joints. This applies to all the long spans (excepting 
the draw span), but the pony trusses 85 ft. and 64 ft. 
spana, respectively 12 ft. and 18 ft. high, have continuous 


the combined rivetted and pin connexion systems. The 
draw span is proportioned on the theory of a continuous 
girder supported at centre when closed, modified by the 
always existing open draw strains. The pivot on which 
the draw swings is a Parry anti-friction pivot, made by 
Sellers and Co., Philadelphia. All the weight is carried to 
the centre by means of a system of horizontal radial struts 
and diagonal ties, pulling against a double-web wrought- 
iron drum 3 ft. deep. Although weighing some 250 tons, 
one man ona still day can handle this draw of 258 ft. in 
length with perfect ease. The ends are supported by means 
of folding wedges operated by line shafting of gaspipe each 
way from centre of bridge. 

The rolling load for which the whole structure has been 
proportioned, is 2500 Ib. per lineal foot, with what American 
engineers have been accustomed to call 2 factor of six, 
which means 10,000 Ib. per square inch on iron in tension, 
and other parts in proportion. 





RAILWAY GAUGES. 
To rus Epiroz or Exernernine. 

S1zx,—I have been much interested with your recent article 
and the letter of your corre t Robert F. Fairlie on Dr 
Pole’s paper —ee the above subject. Now, al h 
I do not agree with Dr. Pole, I have yet to learn that 
narrow gauge per se, or even with aid of the Fairlie 
system, is a panacea for all the evils incidental to the gauge 
and construction of our present railways. 


gauge may be ado: 
but I think it is tolerably clear that the high-speed passenger 
traffic of some of our trunk lines, could not be conducted 
with safety or profit under the conditions which all advo- 
cates of the narrow gauge hold up as the i 
features of the system, viz., sharp curves and steep ts. 

Goods traffic may be worked at less cost y, where 
no break of gauge occurs, but where the latter exists, it is an 
insuperable obstacle to the economical operation of railways 
piel We need no better f of this than the rapid 
of Nhoding i 


gauge of one of our lines to the ruling 
gauge of the country. 


I would like to ask your correspondent how he arrives at 
the a width he quotes of the rolling stock of America ? 
I far hin figures have “ mixed” for it is obvious 
that it to run cars 11 ft. 6 in. wide on the 


double track, even of the wide gauge of the Erie Railway, 
and they would assuredly “collide” on the Pennsylvania 


I have taken ion here to his average widths only, 
the maximum width according to his method of ing, 
somewhere ebout 14 ft., is sufficiently “ up a tree” to need no 
comment. 1 am, Sir, yours truly, 
Srmprex. 


GYROSTATIC CONTROLLING GEAR. 
To tus Epiron or Excinesgine. 








top chords, and in which is obtained the full perfection of | « 
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hat renders it difficult any form of con- 
recited ree rere a 
continuous show but 
Sitio clgne of movement Wf enkp enpted 02 the Unter an 
traffic of the wheels of the cars, but let the same line be 
traversed by heavily laden carts and com we without springs, 
or let vans, omnibuses, or stage wagons be driven over it at 
8 rapid pace, the effect of this class of traffic on such a road 
rallsoon become apparent tho constant movement in « uni- 
produces a vibratory or dancing motion, the i 
of concrete or substance nearest the slespers are oxpeeed tora 
constant tituration or pounding action, which soon breaks them 
up, & shower or two of rain converts this powder into mud, 
eventual! SS ie i naling 
— pep oped heme fag da 
‘git Gatun cea ee ibe the history of 
ways up present ;if Lam I must 
" correspondent to enlighten mo by polnting toa 
single instance of « tramvay ins lange town ond expied tn 
heavy traffic constructed on the rigid system being success{u! 
And now, Sir, one or two words to your correspondent, Mr. 
Livesey. He seems exceedingly surprised at what he pleases 
to call my want of information ; like most patentees he thinks 
every one s barbarian who does not fall over head and ears in 
love with the last new scheme, and in his desire to 
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my darkness he recommerds me to inquire of some of my 
professional friends in and around Westminster for infor- 
mation relative to the importance and value of iron sleepers, 
&c. Now I think it is scarcely worth while to accept your 
correspondent’s advice, inasmuch as in order to gain the in- 
formation he thinks Iam deficient im, 1 haye his 
iron sleepers to some of their destinations, have seen them 
aid down, have travelled over the road after it has been 
finished, and yet, strange as it may appear, still remain an 
uncon verted sinner. 

I am perfectly aware of the fact that some thousands of 
tons of Mr. Livesey’s sleepers have been sent to India; I 
ebould be afraid to eay how many of these I eaw at Benares, 
and the other stations of the Oude and Rohilkund railway. 
I have travelled over the line in several of its sections, and 
several times between Cawnpore and Lucknow, for the 
especial purpose of ascertaining if iron sleepers were capable 
of being successfully applied to the construction of tramways 
in India, but judging from the condition of the road itself 
and the effect produced on the rolling stock, I could eome to 
no other conclusion than that the system was still very im- 
perfect, and especially in one icular, that was unevenness 
at the joints. Not a single joint in the whole 42 miles of road 


was passed over without producing that unpleasant undu-| 45°, 


latory motion in the carriage, due either to loose or uneven 
junetions. 

I am sorry to say I do not attach much importance to the 
figures furnished by Mr. Livesey as to the number of tons of 
cast iron he may have sent to this or that railway or tramway ; 
it only proves he has been very successful in inducing 
engineers or contractors to adopt his particular system, but it 
scarcely touches, the question at issue, i ¢., the defects of the 
timber and advantages of iron. What, 1 would ask Mr. 
Livesey, is the’ value of a mode of construction which has 
proved only partially successful on a few hundred miles of 
railway if it is not applicable to the tens of thousands of 
miles of railway and tramways throughout the world? If the 
iron system is as successful as Mr. Livesey would make it 
appear, why have companies in Spain, America, and even in 
India abandoned it, and reverted again to the much-abused 
timber system? Mr. Livesey may perhaps say it is due to 
prejudice and old-fashioned obstinacy, but may it not also be 
due to the oft-recurring fact that theoretical promises are not 
always ratified by practical experience. 

Mr. Livesey at the conclusion of his letter cautions me 
about my misleading statements ; 1 would ia return offer one 
word of advice to him, and that is, that in supporting the 
claims of his invention he should not ignore the fact that 
there are other elements by which to judge the value of an 
invention as applied to the construction of a railway or 
tramway beyond its first cost or durability, the sleepers and 
raile are not the only parts of a railway that wear out. 
Apologising for coospyiog so much of your space, 

remain, your jent servant, 
Heyay Gore. 
9, Islip Street, Kertich Town, June 22, 1876. 


WESTON’'S PULLEY BLOCK. 
To rae Eprtor or Exotxeenine. 

Srz,—A friend revently called my attention to an article on 
applied mechanics in Cassel’s Technical Educator written by 
Dr. Ball of Dublin, in which an account was given of some 
experiments made on a Weston’s pulley block, from which it 
appears that the friction of the block absorbed rather more 
than \jths of the power expended in workingit. I have 
never myself made any experiment to exactly test the friction 
of these blocks, but from the general experi T have had of 
their use I should not imagine that the friction was anything 
so great as this, and I eannot help thinking that there must 
have been something wrong with the pulley tested by Dr. 
Ball. Can any of your readers give any particulars of uther 
trials, as if eo I think they would be of general interest when 
it is considered by what a large number of firms these biovks 
are in use. 








Yours faithfully, 
E. RB. 


June 22, 1875. 


THE NEW PATENT BILL. 
To tus Eprron oy Evcisegrine. 

Srr.—In the able scumm you gave recently of the 
amendments to the Patent Law Bill that have been proposed 
by various bodies, you mention that the Patent Law Com- 
mittee, and the London Patent Agents (No. 2) sey the 
proposal in the Bill that the examiners’ reports should be 
published, and that the London iation of Foremen 


Engineers adopt a middle course similar to that suggested by the 


Mr. Lioyd Wise, namely, that the examiners’ re 

not be made public, provided that the applicact inserts in 
his specifieation an acknowledgment of the existence of any 
prior matter which the examiners may have found and called 
attention to. Now, as the prisciple involved is one of great 
moment, and as 1 have taken every opportunity of support. 
ing Mr. Wise'sr dation, I am mmduced to trouble you 
with these few lines in the hope of correcting a slight mis- 
apprehension to which I think your article is open. Asa 
matter of fact the essence of Mr. Wise’s recommendation— 
non-publieation of examiners’ reports—is embodied in those 
of the Patent Law Committee and the London Patent 
Agents (No. 2). So far as I have ever heard the proposal that 
examiners’ reports should not be lished, first appeared in 
Mr. Wise's , read at on the 3rd of March 
last, and I think it will be found that the advocacy of this 
suggestion by the various bodies who have ad it, is in 
every instance traceable directly to Mr. Wise's 

exertion in demonstrating the ruinous 








examination would, in so far as the public are 


concerned, 
prove of little or no value. Perhaps I may be permitted to 
remind you that the ication of the Was eon. 
demned in a resolution at the and influential 
meeting held on the 25th of May, in the of the Society 
of Arta, under the presidency of Sir Antonio Brady, 

Yours faithfully, 
Josspn Wooutey. 
15, Duke-street, Adelphi, June, 1875. 








BARKER’S HYDRAULIC BRAKE. 
To rus Epiror or Enxotnesnine. 

Siz,—In reading your carefully arran details of the 
brake trials I notice you are to allude to m 
unpre asa reason why I did not do better; this 
am sure anybody acquainted with the working of my brakes 
on the Great Eastern Railway, now so long in use, must know 
to be a fact. - 

There are, however, one or two thi alluded to by you 
which I should be much obliged if you would kindly i 
me to explain. First: You allude to the frost asa 
objection to my system, as fitted up on the Mi s 
I should not be able to use salt, employing the tender 
water; this, however, is not the case, since I have a separate 
tank, similar to those employed in the Great Eastern vans; 
and I think my system has been at work now long 
to conclusively prove that there is no difficulty on that score. 
Secondly: In experimenting to see the time required to 
apply the brake it was found to take 12 seconds to apply the 
van brake at the rear; now water being incompressible, it 
will be obvious, all the blocks must be in contact you 
can get the pressure at all, and in 12 seconds at 50 miles per 
hour, the train would travel about 880 ft., but the train was 
stopped in 1135 feet at that speed, so clearly this would re- 
quire explaining. Again, referring to the results, a number 
ot seconds elapsed before the blocks arrived at their full 
distance from the wheels, and this, no doubt, is strietly eor- 
reet ; it is some time before the blocks arrive at their normal 
position, but to prevent mis-impression on this account, and 
to explain how it is that (as it is abundantly proved in every 
day a the train is free to move the moment or second 
the brakes are released, it will only be necessary for me to 
remind you that water is the medium, and you will 
perceive what is common to all hydraulics, that the moment 
you allow the smallest escape of water the pressure is gone 
directly ; this is so with the brakes in question, the second 
the brakes are released the engine can start. And this I 
specially called a gentleman's attention to when riding on the 
engive after the trials were over. As regards the van brakes 
being so tardy in coming on, I simply explain it in this way: 
The van was fitted with new wood blocks that had not 
worn to the wheels, and it was also fitted with ordinary brake 
tackle, where one large block may prevent the other blocks 
taking a or eo bearing; it was only through the spring in 
the brake tackle that some of the blocke came in contact at all, 


and it was only when the maximum pressure came on that | P 


the force was sufficient to spring all fairly in contact, and 
the full pressure was doubtless some little time coming on, 
since my hydraulic arrangement on the engine had not been 
perfected. 


I am, Sir, your obedient servant, 
Epwarp D. Barker, 
45, Bedford Row, June, 1875. 








SANITARY IMPROVEMENT IN ST. 
PETERSBURG. 
To rae Epitor or Exeineerise. 
Srm,—Although the notice on the above subject in your issue 
of May 28th might perhaps, through want of completeness 
as to what has been agreed upon, lead to mi still 
it contains no as your correspondent maintains in your 
issue of June llth. On the contrary it is he who errs on all 


ta. 

 sieemste give you @ correct version of the matter. My 
engineering firm has been charged with preparing plans and 
estimates for the sewerage of St. Petersburg according to 
the system wget 4 me in its entirety; that is to say 
the plan has to incl the peculiar arrangements of the 
system for the treatment and drainage of house and rain- 
water, for the regulation of subsvil-water, and for the separate 
removal and poudrettifaction of fecal mattersand kitchen- 
ully sediment. These planus are to be handed in, on or 

‘ore the lst January, 1877, in order then to be submitted 
for examination to an Imperial 188i for 
In the meanwhile, however, the 
division of the system is to be ically tried on a 
scale in order to ascertain whether this works as well in 


latitudes, the purpose being to place the above Commission 


ion of the results of this trial, and the general plan | *>surd national 


in possession 
for the whole city at the same time, 
The reason that so much time is allowed for making this 
plan, is that many data required for it, teke a whole year to 
collect ; such is for instance the ease with the fluctuations of 
the subsoil water, in connexion with the rise and fall of the 
river, &e., which must be observed a whole year through. 
The trial with the pneumatic works is but™ test of a sub- 
division of the general plan, and if the latter is found to be 
in other res faultless and practical, there is no 
ib wil) be-adhaytcd Yor eeation The reason that I say 
is, 


ur 
of a peculiar scheme, a town council is sure to vote for the 
plan which taxes the citizens the lvast, and when besides 





P 
ary eS a aon Se ee ee entered into 
me for making above-named and estimates. As 
regards tbat gentleman's opinion the so-called Bouroff 
system, I can only say that I have personally heard him con- 
den i ey a Be wt 9 J it an “ imperfect 
ion of the princi in the a sub- 

of i 


Teupectal 
gee 
herewi 
this 


Engineers, whom 
to be taken for the sanitation of the town, and | 
publicly refer to Mr. Stuckenberg for the truth of 


that the grounds u whieh the municipal authorities re- 
jected by a vote of gies SS Se cree poepett, wave 
‘ridiculous nonsense.” project had three grave faults 


moving house and rain- water wholly untouched, doing nothing 
bat es cesspits of fecal mattera, 4 my plan 
complies with all the requirements of a complete town 
drainage system, and makes the removal of ali cesspits a 
conditio sine qud non. 2nd. It involved « horrible pollution 
of the public streams; and 3rd. It involved an absolute 
murderous tax on the citizens. In fact, I rathe: think that 
the gentlemen of the Douma showed in condemning that 
— most magnificent strong commen sense. 

at in still arp edmern Ngee Mh arn on Aer on 
the City Fathers of St. Petersburg. He says “ that they 
have engaged a certain Mr. Dominican of Odessa to make 
janes for sewers like those of London and Paris” (rather a 
with two-pennyworth of re- 


jumble) “ and thatall 
such sewers cannot be bailt in St. 


— to lose know ¢' 


water-flushing system ; eome dilettante ha assured them 
that this was the very best plan because a certain Dr. Dan- 
holberg says so (a8 Profescor of in a 


q ly, on account of its allo “ irrigation.” 
akhongh i 5 shuns Coeetis. Pusey aaan woe oven Oe ony 
such @ utilisation method, they shut their eyes to that litt 

circumstance, went in for having a water-flashing plan, 
made anyhow by iy reg lt: Be ES tarnifesting their 
activity. I do not know w fereoenen, See 
been accepted, and have reasons bt it somewhat, but 
i Douma has dose 


E 


: 
E 

























eo) 
a 
oe 
a 
wy 
Z 
o 
Z 
2 








TOOLS. 


DESIGNED BY MR. MARTIN ATOCK, LOCOMOTIVE SUPERINTENDENT, MIDLAND GREAT WESTERN RAILWAY OF IRELAND. 


DRILLING AND BORING 
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this wonderful invention is to 
trust it will be no dis; 
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effect 
hidden 

useless to devote your space to 
people against w 
1am, Sir, &e. 


but I learn that 
| be introduced in England, and 
ly devised ac 


led, that relation between cause and 
more the less obvious to an expert because 


It is perhaps 


| of such things, 
ment of common sense to warn 


| unskil 


1 and 2) 
and | me ; 
7 ~ evidently been a cunning 
an j 


rable time 
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of tools for drilling and boring. 
ou herewith tracings (see 


To ras Eprron or ExGinzerine. 
cot had at work here a co 


Siz,—In your number of June 11th, illustrations and de- 


© given 
and 
it 


DRILLING AND BORING TOOLS. 


I beg to b 
of a similar too’ 


tor boring tube plates. It answers its purpose admirably, 
does the work in leas than one-third the time occupied 
old process of first drilling « hole with a common dril 


then epplying a cutter. 


tcriptons ar 
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out circles in sheet iron—as, for instance, look- | 
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TESTS OF IRON AND STEEL. 


Ix a recent number we published the 


by the United States 
| out a series of exhaustive tests of iron and steel. The 


Adelphi, London, June 29th. 


b hoes 


the tube holes, as shown on the attached | 
Brin ATOCK. 


’ 
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Yours ae) 


ive-engine weather plates—an arm with | 
annexed). 


toolholder is substituted for the semicircular cutter 


For cut 


out holes in 
a sliding 


used for boring 
tracing (see Figs. 3 and 4 


* Yours trul 
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Dublin, June 14, 1875. 


Hoey, 


“ Chairman Committees on Chemical Research, and on Steels 
produced by Modern Processes. 


| mittee on Chemical hesearch have since issued the following 
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“ 89, Joralemon-street, Brooklyn, N.Y., May 30, 1875.” 
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form then presented, it was a trick of such trans- 


pareney as to excite contempt. 
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TRAVELLING STONE BREAKER FOR PREPARING 


CONSTRUCTED BY MR. H. R. MARSDEN, ENGINEER, LEEDS. 





We annex illustrations of a neat arrangement of com- 
bined stone breaker and engine mounted on a travelling | 
carriage, which has been constructed by Mr. H. R. Marsden, | 
of Leeds, for the London and North-Western Railway Com- 
pany, by whom it is employed for breaking ballast, pre- | 
paring materials for concrete, &c. The two upper figares of | 
our engravings show the whole arrang t complete, | 
while the third figure gives a perspective view of the ma- 
chine and engine apart from the carri 

The conditions to be fulfilled in designing this machine | 
were: first, that it should be capable of crushing large 
masses of furnace slag, limestone, granite, or other available 
materials for ballasting, or for making concrete; second, 
that it should be transportable from one part of the line 
to the other; third, that it should be self-contained and 
mounted on one frame, so as to require no fixing beyond the | 
application of the brake to the wheels; and, fourth, that | 





it should elevate the broken material, so as to deliver it into 
a truck standing on an adjoining siding, These conditions 
have been well fulfilled, as our readers will see from our 
description. 

The stone-breaking machine proper is one of the most 
powerful yet constructed, and it is capable of dealing with a 


| piece of the bardest granite weighing 15 ewt. The dimen- 


sions at the mouth, or opening at which the stone is intro- 


| duced, are at the top 24 in, by 12 in, and at the bottom 


24 in. by 1 in., adjustments Leing provided so that the 
machine can either break fine gravel or turn out the stone 
in the form of 3-in. cubes for the foundations of the road. 
The weight of the whole machine is 26 tons, and it is 
capable of breaking about 150 tons of stone per day. We 
may mention that a les. powerful machine constructed by 
Mr. Marsden (and which had been guaranteed to deliver 
per day of 10 hours 100 tons of 1}-in. cubes for concrete, 


BALLAST. 





and also a large percentage of small and gravel) was 
recently tested, and found to turn out the broken stone at the 
rate of 120 tons in 10hours. Of course, however, to obtain 
| the full duty from such a machine care has to be taken to 
make proper arrangements for feeding and taking away the 
material. 
| To return, however, to the subject of our engravings. 
| The machine illustrated is of the improved double-acting 
| type, in which one revolution of the crank gives two vibra- 
| tions of the jaw, and it is similar in principle to the smaller- 
| sized machines made by Mr. Marsden, and which have 
worked so well in practice. It is driven by a single 
cylinder 14 in. in diameter with 14 in. stroke, the steel 
piston rod 2}in. in diameter being keyed into a strong 
| erosshead carrying a couple of slipper blocks which work in 
| V guides bolted one toeach side of the machine. Thesc 
| guides are fitted with slips to take up wear. To prevent 
| dust and grit from getting into the cylinder, a second 
| stuffiog-box is placed on the piston rod outside the ordinary 
| one, this auxiliary stvffing-box being charged with cotton 
| waste, which can be easily renewed. This arrangement is 
found to be effective. 
| By means of a strong link the piston rol is coupled 
direct to the vibrating lever, which rocks to and fro with 
| the forward and return strokes of the piston. On each side 
of the rocking lever are toggle plates, one of these plates 
| extending from the lever to a fixed abutment on the frame, 
| while the other is interposed between the lever and the 
| vibrating jaw, which forms the leading featare in this as io 
| all Blake’s machines. The toggle plates rest in notches 
formed on each side of the head of the rocking lever, this 
| lever rocking on a fulcrum, which is prevented from 
| moving vertically by its being carried by dies, which have a 
horizontal movement in slots to which they are fitted. 
| Thus, as the rocking lever vibrates moving the toggle plates 
into and out of the straight line, the lower end of the rock- 
| ing lever itself moves horizontally to the extent of half the 
movement given to the vibrating jaw. As the toggle plates 
are placed twice in a straight line for each revolution of the 
| crankshaft, it follows that the jaw vibrates once for each 
single stroke of the steam piston ; and it is only by such an 
arrangement of parts that an ordinary steam engine can 
effectively be coupled direct to the machine. 

To control the length of the stroke a couple of connecting 
rods pass back from the crosshead one on each side of the 
cylinder, these connecting rods taking hold of crank pins 
fixed on the heavy flywheels as shown. These flywheels, 
which are 4 ft. 5in. in diameter, weigh one ton each, and 


they are mounted on a shaft which across the rear 
end of the cylinder. This shaft has 44 in. in dia- 
meter and 9 in. Jong, and it is mounted in divided 


into three parts and having wedge adjustment. In regular 
work the crankshaft makes 180 revolutions per minute, and 


the flywheels serve a good purpose in accumulating power 
resistance which 


momentary 
overpower tho engine. The valve chest is 
placed at the top of the cylinder, the valve—which is acces- 
sible without brea steam or exbaust 
driven through a 
coupled 


to the valve spindle while the other is attached to 
short eccentric rod which is led up to it from the crank- 
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shaft. The governor is simply arranged and has an effi- 
cient control over the engine. 

The elevators ate set at right angles to the main frame 
and radiate round the shaft at the bottom, so that they may 
be folded close to the frame for travelling or be inclined 
outwards so as to deliverthe broken material into 4 u 
standing on an adjoining line. The elevators consist dha 
four-ply india-rubber band 13 in. wide, having open buckets 
rivetted to it close t as shown. A hood at the fep 
of the elevator shel the buckets from the wind af the 
moment when they ate delivering, and thus prevents the 
dast from being 

The boiler is of the vertical type, and was made by Mr. 
FP. W. Webb, at Crewe. Tt is fed by an injector. The 
whole machine with its boiler is, as will be seen, carried on 
a strong framing made of = iron backed with wood 
and mounted on six wheels. The machine can thus be 
readily transported to its destination, which is generally 
some road-side quarry or stray heap whence the broken 
material can be taken away in trucks. 

Since the construction of the first machine Mr. Marsden 
has had to supply the London and North-Western Compasy 
with a second, and this is perhaps the hest testimonial to 
the efficiency of the arrangemects. 





NOTES FROM THE NORTH. 
Market.—The firmness ta} prices whi 
Glasgow Pig-Iron Market.— firmness ices whi 

began t» show itself in the pig-irom market this day week 
has continued ever since, and hence some s who are 
inelined to peer into the future of the iron trade are becoming 
quite hopeful. They say the worst is Prices advanced 
on Friday to 69s. 6d. and 69s, 7}4. at which 2000 tons were 
done during the forenoon. A lot of 500 tons was done 
in the afternoon at 60s. 6d., and Shotts No. 1 was advanced 
le. per ton. Monday's market was even firmer, and the 
cash price for warrants advanced to 59s. 10jd. There 
was a sudden animation in the warrant market yesterday 
morning, and s good deal of excitement was caused by the 
fact that some of the principal makers of brands had 
advanced their quotations one or two shillings per ton. 
Business was done in the forenoon at 60s. 9d. to 60s. 10}d. 
cash, closing sellers at the latter, buyers at the former. The 
only transaction reported in the afternoon was one of 500 
tons at 60s. 7}d., Friday. About 2000 tons changed hands 
this forenoon at 60s. 6d. to 60s. *}d. There was no other 
feature of any special) interest except the announcement that 
Shotts Nos. 1 and 3 were both advanced 2s. per ton. The 
rice at the close in the afternoon was nominally 60s. 6d. 
‘he following are the official quotations for makers’ iron: 


No. 1 No pire to-morrow, but it is expecte i that the men will submit 
a. d. s. d. to the drop. 
lasgo ove ove 620 #086 | 7 

peed ay of 63 0 4 z New Iron Works, &c., in South Yorkshire+A now 
Octinas Oe Set oe 690 650 | foundry establishment, on « fairly large seale, and havin 
Ganmesien  °..* cn pier re 666 620 | the appliances found at such works, has been built 
Langloan dite rs a 67.0 620 and put into near by Messrs. Parker 
Carnbroe : wee nee i“ 640 620 Brothers. New works. said to be for the manv fac- 
I na So adht-h rani 620 606 ture of railway wagon wi + 6 Poa axles, are being 
Clyde mn i rai om 640 620 erected by a private firm at ~ A place between 


Govan, at Broomiela 

Calder, at Port Dundas. one 
Giengarnock, at Ardrossan ove 686 626 
Eglinton * ove 620 60 0 
Dalmellington ,, 


The chairman stated that a survey by a professional engi- 
neer would be made within a week or two; and the utmost 
unanimity prevailed as to the importance and practicability 
of the scheme. 

Sale of an Enginecring Business.—It is reported on 
onthe that the Glasgow end South-Western Railway 
Company have pu the large sa 
including the site, housgs, plant, &c., situated in the Half. 
way, Irvine, and for @9me,time possessed by the firm of 
Messrs. Mann, Loud 2, The buildings are very 








brought into use. One day last week it was used in 


ing two 50-ton masses of concrete to form partof the 

dation of the extension of the North Pier. The comerete 
masses were enclosed in cloth which had been ordered 
for the purpose from dee. The North Pier, already 


2000 ft. in lag’ to be extended 500 ft. seaward into 
depth of water of between 20 ft. and 30 ft. 

Burntisland Détk.—The new dock at Barntisland, 
has been in process of construction for some time, 


rE 


come the property of the North British pele, oe 
on payment to the town of the eum of 500/. per annum 
subsequent years after the opening with an 


irate should 


NOTES FROM SOUTH YORKSHIRE. 
Suepryrzitp, W 
Davy Brothers and 


\ f M yerad = Compan 
annual report of Messrs. 

(Limited), Park Engineering Works, Sheffield, recommends 
a dividend at the rate of 15 per cent. for the year ending 
April 30th last. Mr. W. S. Davy has been elected chairman 
of the company in place of Mr. Alfred Allott, résigned; the 
works and machinery have been kept in good order, and a 
new erecting shop has been put up. 


i 


extra payment every tenth yearif 
amount. 





The Colliers’ Wages Question.—After a dispute of some 
weeks, involving many meetings of the men and several con- 
| ferences with the employers, the men onetrike at the Denab 
| Main Colliery resumed work to-day. At the Morewood 


| 


| lieries, near Alfreton, the notice for reduced wages! will ex- 





Sheffield ‘and ham. New rolling mills are also bein 
built near the latter ereetions. a 


The Leeds Sewage Pw tion Works.— Fur the last six 


months these works have tried on the Goodall system, 
and are now being worked with the A BO system of the 





Carron, at Grangemouth, selected 70060 — 


eee ~~ oo 80 - : = : | described in Enorv BERING -" the daily _— it 

innell, at Bo'ness coe ove Bi A | unnecessary to mention any details further than they 
(The above all deliverable alongside). | ean deal with twelve million gallons in 24 hours. This 
Bar iron on oda 81. 10s. to 91. Os. | quantity is being treated at a,cost of 15,0001. per annum, or 


Nailrods «. ove ose wo 8. Os. 
Last week's shipments amounted to 13,101 tons as against | 
6415 tons in the corresponding week of last year. The de- | 
mand for shipping iron is really very good. | 


The Scotch Blast Furnaces.--The total number of blast 
furnaces in operation at present in Scotland is stated at 118, 
as against 69 at the same time last year. Four of the fur- | 
naces at Calder Iron Works (Messrs. William Dixon and | 
Co, Limited) were blown outa few days ago, in order, it is 
said, that they may be remodelled. I presume the remodel- 
log will embrace their conversion into close-topped furnaces 
s» that a greater degree of economy in the manufacture may 
be preetised. There is some talk of several of the furnaces, 
at Carnbroe (Merry and Cuninghame) also being blown out 
for « time, and it is even possible that others may be put out 
of blast unless prices really umprove. 


Proposed Narrow Gauge Railway.—At 4 meeting held 
last Saturday at the Barn of Kilry, an important con- 
versation took place in regard to the suegeend. new line of 
narrow gauge railway to Glenisla. There were present—Mr. 
J.kn Thomas, Cotton of Craig, Sheriff-Clerk of Perthshire ; 
Mr. Patrick Constable, Parkhead; Mr. D. Matthewson, 
Lith Kiury; Mr. Henderson, West ; Mr. Cargill, 
Easter Craig; Mr. Japp, Broomball; Mr. Kidd; Mr. Robert- 
soo, Craig; Mr. Brow, and others. Mr. Japp was called 
to the chair, Mr. Thomas thought the matter very impor- 
tant, and one worthy of the support of the landlords and 
tenants of the district. It was peculiarly fitted for places 
hike Glenisla ; and he asked some expression of opinion from 
the ae in regard to the route. He for one had made 
up his mind to give it every support so far as his property 
was concerned, and would subseribe towards its capital. Mr. 


Cargill, of Raster Craig, was glad to think that the scheme | attendance on ‘Change at Middlesbrough, and the tone of the 
was practicable, and would give it his support. He indicated | market was rather better than it has been for the 


a line of formation passing near to the Bridge of Milnacraig, 
and tendered his support to the p ti — 
suggested that the ascent should 

Thereafter Mr. Brow and others joi 





n about Shanzie. 
in the discussion. 








yurpose it has been gaa supplied to on the 
| sale qualities that they would beget as to the upon 


*. Mr. Henderson | fact that Messrs. Baird, the great Scotch ironmasters, had ad- 


Native Guano Company. 


i 
5 
se 


12,000/. yearly less than ander the system first tried. The 
value of the residuum has yet to be ascertained, for which 


their land. The cost of the sewage purification works up to 

now is about 53,0002., including eottages for wedkpeopla 
Explosion of a Locomotive Boiler.—On Saturday last the 

boiler of a large goods. em to the Manchester, 

Sheffield, and Lincolnshire Railwa: , exploded near 

the Silkstone and Dodworth Colitery, 

damage, besides somewhat seriously 


officials. 


Colliery Explosion near Sheffield.—On Thursday last an 
explosion of suddenly liberated firedamp took place at the 
Orgreave Colliery, near Sheffield, injuring twenty men, 
doing no damage whatever. et 

The Damflask Reservoir, Sheffield.—The Damfask reser- 
voir, now being constructed, tae Sheffield Water Works 
Company, will be when completed the largest of the whole 
system. Its water area will be over 120 acres, and its con- 
tents, when filled below the ordinary level of the byewash, 
will be about twelve hundred million gallons. The byewash 
will be 120 ft. in width at its base, and 75 ft. at its upper end. 
The whole of the works are making rapid progress, this 
reservoir being the nearest to the town. A 24-in. main will 
be laid from it. 


z 








NOTES FROM CLEVELAND AND THE 
NORTUERN COUNTIES. 
Mipp.iessproven, Wednesday. 
The Cleveland Tron Market.—Y esterday there was a large 


t few 


weeks. There was uo increased demand for pig iron, but the 


ppeteeste ates It is felt that pig iron will not fall much 
wer, 23 makers are reducing the production, and rather 
than sell at lower rates they will blow out more furnaces. 

The Finished Iron Trade.—In the finished iron trade there is 
nothing new to . Contracts are being rapidly executed, 
and the number of orders coming to Seat are small. The 
prospects of the finished trade are bad. 













Blast Furnaces a is with pleasure we an- 
nounce the fact) essts. Head, Wrightson, and Co., 
1 Tees, have entered into a contract 


engineers, Stocktom-on- 
with the Japanese Government to supply the whole of the 
necessary plaué for two blast furnaces. The Japanese 


Government @ erect the furnaces at the Heygori 
mines, in the , where they will melt a rich ore 


containing 50 per metallic iron. These will be the 
first blast furnaces in that part of the country. 
The professional of the Government, Mr. David 
Forbes, F.RB.S., and Messrs. Head, Wrightson, and 
Co., are now ng @ complete we eey | for the whole work. 
The furnaces will be 57 ft. high and 10 ft. bosh for charcoal, 
a» will be fitted with Whitweil’s patent “yy stoves, 

ightson’s ebarging a tus, an the most 
Nw known Le Rite: department of engi- 
neering. 


The Wi Question.—The question of wages is again 
under consideration, and. it is feared that there will be a 


England it is hoped that the Board of Arbitration wil! settle 
the question. It is matter for regret that in other places the 
men show an indisposition to have their differences referred 


A Dock at Middlesbrough.—Messrs. 8. Dixon, and Co., 
and Ridley are the contractors, and Messrs. Abbot 
and Co., of Gateshead, are doing the ironwork. 


Engineering and Shipbuilding—Throughout the North of 
Engiand generally, engineers and shipbuilders are feeling 
the effects of the financial panic. yma | any orders are to 
be had, and 4 om pone two industries are not en- 
couraging. ilding yards are begin- 
ning to look bare owing to the etched teaches lately, cad 
there being no new ships laid down on the stocks. 


The Coal and Coke Trades.—There is no material aitera- 
tion in the coal and coke trades. Prices are easier, and there 
is not such a heavy demand. 


The Prospects of Trade.—From a Cleveland outlook the 
prospects of trade generaliy are cheerless. The most ex 
rienced men engaged in the iron trade are of opinion that 
business will continue bad to ths end of this year, and that 
1876 will be considerably advanced before anything like a 
revival of brisk times are witnessed. 





NOTES FROM THE SOUTH-WEST. 


Welsh Ironworkers.—The task of consolidating the 
r ’ union is being prosecuted with earnestness. The 
of the Ebbw Vale district held a meeting on 
for the reinvigoration of the local branch of the or- 







Aberdare Iron ame —The case of Gunn v. Bole- 
Co., whieh arose out of the failures of the 
the Equity Courts on 
from a decision of Vice- 
The immediate reference to 
the supply Of iron rails, and the Lords 
decision at holding that upon the 


F and Hankey the vendors 
ess a of the rails until they had 


Pontypool —W ork was resamed at the Ebbw Vale Com- 
‘s pits at Abersyehan on Monday. 
On Monday the 


Radstock will be opened for pas- 
senger trailic, as well as goods and minerals. 


dan Forest of Dean.—The miners employed by the asso- 
that 


: 
i 
sie 


Ey 
ui 
litet 
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's of the Forest of Dean, who leit work in belief 
the notices of a reduction of 10 per cent. would pre- 
judice their position if they worked a single day after the 
exhibition of these documents in the collieries, have now re- 
po Scalp re soeger There is reason to hope that the 

intervening the expiration of these notices will 
be taken advantage of in an endeavour to arrange a basis of 
settlement ; and masters and men are shortly to hold a con- 


The Sliding Scale—Tho Sliding Seale Committee of the 
South Wales Collieries Association met 
on at the Boyel Hotel, Cardiff. The proceedings 


were of a private character, but it is understood that the 
committee decided to hold further meetings on the subject. 

Labour in Wales.—There has been a delegate meeting at 
Aberdare, followed by a distribution of 10002. among tan 
who have not yet succeeded in obtaining work. In conse- 
quence of a notice to terminate all contracts, the men em- 
ployed in the College Iron Works, Liandaff, were on Satur- 
day thrown out en and there is a prospect of a 

strugg 


The Alexandra Docks, Newport.—We tre informed that 
ee niet Geter armas Se, additional 
works, to the extent of 90,0002, have been ordered, and 
will be carried out forthwith. Already the new dock is 
receiving its full quota of ships, and business is carried on 
with despatch. 


Sewage at Taunton.—The Local Board of Taunton has 





vaneed their prices of pigs, nade Cleveland firmer. 
No. 3 is 62s. per tum, and the other qualities are selling at 


agreed to borrow 600U/. for completing sewage works in that 
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the Bridge over the Hudson River at Troy, N.Y., U.S.A. 
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THE ACTION OF BRAKES. 

THE valuable series of experiments on continuous 
brakes recently carried out on the Midland Rail- 
way have opened up several questions of interest, and 
when describing them we stated that we should return 
to the subject, and point out some of the facts 
to be deduced from the various figures we then 
gave. This we now propose to do, and we desire 
yee | to direct attention to some conclusions 
which may be drawn from the given in 
columns 42 to 47 of the two-page Table which we 
published last week. The figures which these 
columns contain represent the mean resistances per 
ton of train offered during each stop, the coefficients 
in columns 42 and 43 having been calculated after 
making due allowance for the influence of the re- 
volving wheels, while those in columns 44 and 45 
have been calculated in what we may term the ordi- 
nary way, the influence of the wheels being disre- 





pt FX 82.2 x d_ 64.4 x Fxd BS 
OO Mh ey ret v4) 
For our purposes it is convenient that the forces 
acting upon a train should be expressed in pounds 
per ton, while velocities also are more convenient! 
expressed in miles per hour than in feet per second. 
But a velocity of ] mile per hour is equal to 1.446 ft. 
per second. Thus, if we let V = the a in 
miles per hour and r=the accelerating or retarding 
force in pounds per ton, we have : 


_ 644xrxd_rxd 


= a4 “ @) 
2240 x 1.466" 74.7 


ve 
Or: 
(3) 


. This last formula enables the mean retarding force 
in pounds per ton to be very conveniently calculated 
when the velocity of a train at the application of 
the brakes, and the distance run after their applica- 
tion, are known; it does not, however, take into 
account the influence of the energy stored in the 
revolving wheels, 

If, on the other hand, the time occupied in yet 
a sto ep cin dag dase, int, the mode of cal- 
culation is equally simple. y the laws of falling 
bodies a force equal to the weight of a body acting 
upon it for a period of one second will sae a 
velocity of $2.2 ft. per second, and this velocity will 
vary directly as the force applied and as the period 
of application. ‘Thus to impart in one second a 
velocity of one mile per hour, or 1,466 ft. per 
second, to a body weighing one ton, there would be 
required the application of a force of 

2240 x 1.466 _ 102 Ibs. 
B22 

And thus if we let ¢= the time in seconds durin. 
which the accelerating or retarding force is pase 
while 7 and V are, as before, respectively 
of the force in pounds per ton and speed 
per hour, we get the general formula :* 

102 V 


r (4) 
For convenience we shall, hereafter, distinguish 
the values of + deduced from distance run (formula 
3), a8 rs, while the values deduced from time of 
stop (formula 4) will be represented by r, 
formule so far given do not take into ac- 


* This formula was given in our articles on “ Urban Bail- 





in miles 





ways” published in our seventeenth volume. 


bod. 
of the same weight moving at a speed equal to that 
of the circumference of a spd areiten at tee 
same rate as the wheel, and Darang Aone equal 
to the wheel’s radius of ee. dimensions 
of any given wheel bei own, the radius of gyra- 
don t0n bo weadiig eoledictel tn dated ned 


ture into couvenient sections, and multiplying the 
weight of each section y bang square of the distance 
of its centre of gravity the centre of the axle. 


The amounts thus obtained have then to be added 
together, and divided by the total weight of the 
wheel, when the square root of the quotient will be 
the required radius of ‘ 

It naturally follows, from what we have above 
stated, that instead of estimating the energy stored 
in a rotating wheel as that due to the whole mass of 
the wheel revolving at the corresponding to the 
radius of gyration, it ma considered as due to a 
less mass movin siaspeed ual tothe surface velocity 
of the tyre. Thus, if w=the weight of the wheel, 
w,=the smaller equivalent weight moving at the 
surface speed of the tyre, a==the radius of gyra- 
tion, and a, the radius of the wheel to the tread 
of the tyre, we have— 


_wxa* 
0, =-— 
a 


. & 


Now it fortunately happens that, in the case of 
an ordinary pair of 3 ft. 6in, railway carriage wheels 
with tyres about half worn, the value of w, is gene- 
rally very nearly equal to the weight of the two tyres, 
and we thus get an approximation very convenient 
for g application, namely, that the energy 
stored up in a pair of revolving carriage wheels 18 
about equal to that which w be accumulated in a 
body equal in weight to the two tyres and havin 
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sepenitag <lenn <6 ay tak we Saad Ot on De 
average value amounted to a little under 9 
cent. of the gross weight of the trains. In 
words, when taking the influence of the wheels into 
account, the constants 74.7 and 102 in formule (3) 
and (4) had to be altered to 80.7 and 111] respec- 
tively. Thus, if R, = the retarding force in pounds 
per ton deduced from distance run after the appli- 
cation of the brakes, and R, =the same coefficient 
deduced from the time occupied in making the stop, 
we have, when the influence of the wheels is taken 
into consideration— 


2=et™ he ae ae 
And 
eS 


t 

It was by these formulz that the coefficients given 
in columns 42 and 43 of our two- Table pub- 
lished last week were calculated, and a comparison 
of these coefficients with those given in columns 44 
and 45 will show that the error introduced by 
neglecting the influence of the revolving wheels is 
too important to be neglected. In fact, the figures 
in columns 44 and 45 were given by us not as 
possessing any intrinsic value, but merely for con- 
venience in comparing these recent experiments with 
others in which the coefficients of resistance have 
been calculated without taking into account the 
influence of the revolving wheels. 

The next matter with which we have to deal is 
the difference which exists between the coefficients 
deduced from the distance run after the application of 
the brakes and those calculated from the time occu- 
pied in making the stop, the latter coefficients being 
im all cases the greater, as a glance down the 
columns of our Table will show. It is perhaps 
searcely necessary tu remark that if a train was 
brought to test by means of a constant retarding 
force exerted over a given distance, the results 
given by formule (3) and (4), or formule (6) and 
(7) would be identical, it being immaterial whether 
time or space is taken as the basis of the calcu- 
lation. It by no means follows, however, that a 
disagreement between the coefficients respectively 
deduced from time and space indicates errors in 
taking the observations on which the calculations 
are based. As we pointed out more than a year 
ago (vide page 279 of our seventeenth volume), 
when dealing with some brake trials, such differences 
as those which exist in our last week's Table, are 
fully to be accounted for by the fact that the re- 
sistance offered by the brakes was not a uniform 
one, but one which was more or less gradually ap- 
plied. The effect of this gradual Po rygrer of the 
retarding power we can perhaps best explain by 
reference to the annexed diagram. In this figure 
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let 4 ¢ represent the direction of motion of a train 
having a velocity of 40 miles per hour represented 
by the vertical ordinate @ 4, and let this train on 
passing the point 4 have applied to it a steady resist - 
ance of 200lb. per ton, this resistance being re- 
presented by the line 6d. A resistance of 200 lb. 
per ton applied to a train travelling at the rate of 
40 miles per hour would (neglecting for the present 
the influence of the wheels) suffice to bring the 
train to a stand after running 597.6ft., the work 
absorbed by the brakes thus amounting to 200x 
597.6=119,520 foot-pounds for each ton of the 
train's weight. This amount of work is represented 
in the diagram by the areadced. If arrested in 
the manner just supposed, the parabolic curve a /¢ 
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train poin i 4 tog with- 
out experiencing any resistance, and let the brakes 
then be applied gradually so that they may produce an 
increasing resistance eventually amounting to 281.2\b. 
per ton, this amount being reached by the time the 
train arrives at the point m. From m to c let this uni- 
form resistance of 281.2 lb. per ton be continued. In 
this case the inclined line g o 4 will represent the gra- 
dual application of the brakes, and 4 i the period of 
their full application, the area g c i 4g representing 
the amount of work done by the brakes under these 
conditions. Inasmuch as the area just mentioned 
is equal to the area 4ce d, the train will as before 
be arrested on reaching the point ¢, but instead of 
the speed at different points of its run from 4 to ¢ 
being represented by ordinates drawn to the para- 
bolic curve a / c, it will be represented by similar ordi- 
nates drawn to the line akpic. In other words, 
its mean speed will be greater, and thus, as the time 
oceupied in running the distance 4c would be less, 
a coefficient of resistance deduced from that time 
by means of the ordinary formule would be ter 
than that deduced from the dietance run. is is 
precisely what occurred in the case of the trials on 
the Midland Railway, the time coefficients being, as 
we have remarked, in all cases greater than those 
deduced from the distances run after the applica- 
tion of the brakes. As regards the line aé pie in 
our diagram, it may be remarked that the portion a & 
is of course a straight line parallel to 4c, the train, 
while traversing 4g, being supposed to experience 
no resistance, and consequently to suffer no dimi- 
nution of velocity. From / to c to line is an ordi- 
nary parabola, the train being then under the in- 
fluence of a constant resistance mA or ci; while 
the intermediate portion & / can be readily laid out 
if it is somenbenss | that the square of the speed at 
any point is proportional to the energy still remain- 
ing stored up in the moving train. us, when the 
train has arrived at the point #, the remaining 
stored-up work is represented by the area aciho, 
and inasmuch as the total energy originally stored in 
the train (when moving at the speed a 4) is repre- 
sented by the area yci fh, we have the simple pro- 
portion : 


areagcih: areanciho::ab*:mp*; 


or, 





: initial 6 Xerea nciho 
speed at point a=! ae ar - 

In this manner any desired number of ordinates 
can be readily calculated, while, on the other hand, 
if observations are available showing the rate of 
retardation produced by any brake, then the mode 
of action of the latter can be readily deduced. 


A corroboration of the view just expressed that 
the difference between the coefficients deduced from 
time and distance in the case of the recent brake 
trials is due to the gradual application of the brakes 
and to the slight loss of time in getting them into 
action, is to be found in the results of the expeai- 
ments on train resistance. In these cases the 
resistances were of course higher at the higher 
velocities and gradually decreased during each run, 
so that the circumstances were exactly the reverse 
of those existing in the case of the brake trials, 
and under these circumstances the coefficients of 
resistance deduced from the time occupied in making 
the stops, might be expected to be less—instead of 
greater—than those deduced from the distances'run. 
A reference to the Table of results of experiments 
on the friction of trains given on page 529 of our 
last number, will show that with two exceptions 
this was really the case, while the experiments on 
the friction of the engines and tenders afford further 
corroborative evidence. As a the two excep- 
tions to be found in the Table of trains, both of 
these are to a certain extent capable of explanation, 
each having made an important proportion of the 
latter part of its run on a rising gradient that 
tended to equalise the resistances at the initial and 
later speeds, Thus in the case of the London, 
Brighton, and South Coast train, the two coefficients 
are nearly equal, they being r, = 6.09 Ib, and r, = 
6.51 Ib. In the case of the other , namely, 
the Caledonian train, a severe wind was blowing 
to which the train was differently exposed at 








different parts of its run, and this of course disturbed 
the results. 

Bearing in mind the facts with which we have 
been pw. ead 


i ~ of a brake Ge ) 
a e's efficiency ; but 
in adopting this unit as a means of comparison 
between different brakes certain corrections have 
to be taken into account. Thus, in the first place, 
unless all the brakes to be compared are applied 
to all the wheels of their ive trains, the 
relative coefficients have to be calculated not per 
ton of the whole weight of each train, but per ton 
of the load resting on the wheels to which the brakes 
are fitted, The comparative coefficients required 
are in fact those given in column 46 of our two- 
page Table published last week. But even these 
ne ba not form Spry ant units of com- 
parison if the proportion e weight rest- 
ing on the braked wheels is widely different in the 
competing trains, and this for the following rea- 
son: In a train having brakes fitted to some of the 
wheels only, the stopping after the application of 
the brakes is due partially to the action of the latter, 
and pty to the ordinary frictional resistance of the 
gna of the train not resting on the braked wheels. 
n calculating the coefficient R, per ton of load in 
the braked wheels, however, these wheels get the 
credit of the fofa/ resistances of the train, and thus 
a coefficient is obtained which is higher than that 
properly due to the action of the esalone, In- 
stances of this are to be seen in our Table, the 
coefficients in column 46 being higher for those ex- 
periments in which a few wheels only were braked, 
than for those in which the brakes were applied to 
the majority of the wheels on the trains. It will 
thus be seen that ee best unit 
of comparison—requires to with judgment 
when the competing brakes deal with widely vary- 
ing ar aparece of the whole train’s weight. 
hile speaking of units of comparison we may 
remark that it has been to use for this 
the number of foot-tons of work done by 
each brake per second. Such a unit is, however, 
not in any sense a comparative one, unless all the 
competing trains are of about the same weight. In 
fact, the numbers re} ting the “ foot-tons of 
work performed by the brake per second” depend 
quite as much upon the weight of a train as 
upon the ——— of the brake fitted to 
it. An example will at once show this. Let us 
suppose a train of 20 carriages, weighing ten 
tons each, to be running at a s equal 
to that which would be acquired in falling from a 
height of 100 ft., and let this train be arrested by a 
brake in 20 seconds, Then the work stored up in 
the train at the moment of application of the 
brakes would be 20x10 x 100=20,000 foot-tons, 
and the work performed by the brake would be 
1000 foot-tons per second, this number represent- 
ing its figure of merit. Next, suppose the train to 
be halved, and one half of it to be brought to rest 
from the same speed, and in the same time, by the 
action of its brakes. In this case the brakes would 
evidently be performing as well as before, but their 
figure of merit would be halved, or would be only 
500 foot-tons per second. This unit of comparison 
is thus quite worthless unless, as we have said, the 
whole of the competing trains are of identical weight, 
and have, moreover, the same weight resting on the 
braked wheels. 

We have, in the poy article, by no means dealt 
with the whole of the deductions to be drawn 
from the recent brake trials, but we have exhausted 
the space which we can this week devote to the 
subject, and we must therefore leave for some 
future occasion the discussion of several collateral 
— of interest, respecting which we desire to 

ve something to say. 





REGISTRATION OF TRADE MARKS. 

Tue registration of trade marks is surrounded by 
difficulties, which the Lord Chancellor’s Bill on the 
subject, introduced into the House of Lords on the 
22nd ult,, does nothing to remove. It is impossible 
to criticise the details of the Bill, for the simple 
reason that they do not exist. It is, in fact, a mere 
sketch—a very skeleton of a Bill—and bears about 
the same relation to a workable Act as the scaffold- 
ing of a house does to the finished building. The 
most fitting title for it would be, “‘ A Bill intituled an 
Act giving Powers to the Lord Chancellor to make 
Rules and Regulations to establish a Register of 
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Trade Marks.” We are, of course, quite ready to 
admit that it is desirable to give a certain amount 
of liberty to a de ent entrusted with the work. 
ing of an Act of Parliament, by conferring upon 
the authorities oo to make binding rules, but in 
the case of the Trade Marks istration Bill, the 
powers asked for are enormous. No scale of fees is 
‘ate nothing is said as to the duration of a 
trade mark, nor whether the duration shall depend 
upon the payment of an annual fee, though such a 
provision is hinted at. The Bill gives no informa- 
tion on the question of publishing the trade marks 
placed upon the register, nor whether an interval 
will elapse between the application and the actual 
registration, so as to give opportunities for opposing 
the registration. Does the Act require orpermit 

the deposit of a drawing of the mark or of the mark 


itself, and what is the classification of goods pro- |i 


posed? ‘These are questions which we ask in vain 
and in effect his lordship tells Parliament that if 
they will only pass the Bill all shall be made right 
in ** the rules and orders hereafter to be published.” 
He does, it is true, condescend to define a “ trade 
mark,” which is said to mean “ some mark, sign, or 
device either with or without the addition, as 

of ‘such trade mark, of letters, words, or com 
tions of letters and words.” In this respect the Bill 
is an improvement upon that introduced into the 
House of Commons by Mr. Arthur Peel and Mr. 
Chichester Fortescue, in April, 1873, which we no- 
ticed at the time, and which was withdrawn before 
arriving at its second reading. There, a“ lawfal 
trade mark” was said to mean a trade mark which 
would be recognised as such in any court of law 
or equity—a definition whichis, of course, eminently 
satisfactory. 

The Lord Chancellor proposes to place the regis- 
tration of trade marks under the jurisdiction of the 
Commissioners of Patents, which y has recently 
undertaken the registration of designs. The Act is 
not to come into operation until January, 1877, 
after which date no action can be taken unless the 
mark be registered. Registration is to be prind 
facie evidence of proprietorship, and after the expi- 
ration of five years it is to be “‘ conclusive evidence 
of aright to the exclusive use of such trade mark.” 
Every mark must be appropriated to a particular 
class of goods, and it can only be transferred in 
connexion with the goodwill of the business. The 
registrar is clothed with a certain amount of discre- 
tion as to receiving marks offered for registration, 
buat, with one exception, there is an ap from his 
decision to the superior courts. The simple case 
in which he is allowed to act upon his own autho- 
rity is that of a trade mark which, in the registrar's 
opinion, may be ‘‘ armorial bearings.” Should two 
persons claim to —— the same mark in respect 
of the same class of goods, he is to refer the li- 
cants to the court to settle their tive rights, 
and a similar course will be adopted in cases where 
a mark has been registered in the name of a person 
who is not the rightful owner. This is y the 
whole of the Bill, and it would appear that the 
many difficulties with which the question is sur- 
rounded, as we observed at the commencement of 
this article, are left to be decided as they arise by 
fresh rules and orders. 

Any one who has the least acquaintance with the 
subject knows that these difficulties are pins an 
To establish a general registry of trade ap- 
pears, at first sight, an easy and a desirable thing. 
Such registers do in fact exist on a limited scale, 
and the Cutlers’ Company, at Sheffield, have kept 
a register of marks for cutlery made in Hallamshire 
for 250 years. The company have the power, under 
various Acts of Parliament to t the use of 
marks for cutlery during the lifetime of the appli- 
cant and during that of his widow. They are also 
empowered to regrant old marks, which have 
become public property by the death of the original 
grantee and his widow. Cattle-brands are regis- 
tered in Buenos Ayres, and also in one or more of 
the Australian colonies. Registration of trade marks 
is carried out in Prussia, France, Belgium, and the 
United States. It must be confessed that our 


manufacturers have suffered most grievously by the | Marq 


forgery of their trade marks abroad, es y in 
Germany. As a rule there is no redress for them, 
because there is no registry of trade marks in this 
country, and foreigners refuse to ise our 
marks because we refuse to recognise theirs, except 
by the costly process of aa application to the Court 
of Chancery. Such, at least, is the reason given, 
but there remains thie ugly fact that the Prussian 
manufacturers have everything to gain by the 


country. 
patents and the law of designs as parallel 
a man who takes out a patent gives a 
for the t he obtains, and so 
who me renee a design, but when it 
give a copyright in a trade mark 
sideration. ‘‘ Therefore, in my view,” 
Mr. Hindmarch, ‘“‘the effect would really 
create a description of monopoly totally and entirely 
unknown to the law, and, as I conceive, con’ 
the spirit of the statute against inomare 
and in the case of allowing, as it seems to be done 
i ire, and as some people think it ought 
of a 


in Hallamshire 
to be done in all other places, the transmission 
to another, I think it 























ae 


trade mark from one 
would be essentially the creation of a monopoly of 
a description which I think would be most in- 
jurious.” In another of his evidence, he gave 
it as his opinion that the power to transfer a trade 
mark w be ‘‘ most mischievous,” as it would have 
a tendency to induce persons to believe that, upon 
seeing a certain mark, they were buying gird goa 
long after A had ceased to manufacture, had 
transferred his trade mark to B, who was the manu- 
facturer of very much worse 

Although we have quoted Mr. Hindmarch’s 
opinion, we must not be understood as altogether 
endorsing it. We have taken his views as repre- 
sentative of those objections which may be urged 
against the registration of trade marks on purely 
legal and, it may perhaps be said, on dry i 
grounds, We think that they are of sufficient force 
to show that the subject mast be approached very 
carefully, and we entirely decline to commit our- 
selves to an imperfect measure like the one under 
consideration. The Commons’ Bill of 1873, which 
as we have already mentioned, died a prema- 
ture death, was a well-considered and a far 
better measure than that now before the House 
of Lords. The second reading of Lord Cairns’ 
Bill was almost without discussion, within 
a week of its introduction, but if its progress 
through the House of Commons be not more rapid 
than that of the unfortunate attempt to reform the 
Patent Laws, we venture to predict that it will 
become law on “ this ae ee wee 
Parliamentary expression. orshipful Com- 
pany of Cutlers of Hallamshire will no doubt re- 
ceive the measure with general manifestations of | send such 
joy, for it will have the effect of quietly putting an 
end to the rights and privi in the matter of 
trade marks, which that ancient corporation has 
enjoyed for some centuries. 








POLLUTION OF RIVERS BILL. 


A FEW weeks ago we ¢ an 
the Rivers Pollution Bill would Wang 
its entirety during the present session, in 
issue of June 25 we assigned a valid reason why 
it should not, in any case, become a final 
until Sir John Hawkshaw’s report on 
of the River Clyde, and the sewage of 
been fully considered (see page 533 
volume). Our remarks have been 
what has since transpired. Yesterda; 
uis of Salisbury moved 
doing he rewerked that, considating 
doing he remar 
which had to be got oS r 
would seem impossible that the Bill could have 
requisite attention to pass it into 

i Two alternatives alone, 
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remedies at present proposed, but trusted that both 
Parliament and the nation would accept the small 
instalment with gratitade. The general feeling of 
the peers present, including Lords Aberdare, 
Selborne, Granville, and the Lord Chancellor being 
in favour of the views expressed by the Marquis of 
Salisbury, the Bill passed through the committee 
pro fermd, and was ordered to be reprinted. In 
respect to the future operation of the Bill, it was 
stated that no sewage offence would arise under it 


to make various necessary arrangements, the 
of methods of treatment, &c. — 
Fortunately, sanitary questions have not been 


this session, the Opposition having vied with the 
Ministry in passing the measures that have been 
brought forward. It is evident, therefore, that the 


pollation has arisen from other causes that may be | hope of effecting an arrangement to our mutual advantage, 
readily discovered, The question embraces s0 many | and that he replied by telegram, “ Mr. Krupp absent, but for 

business Mr. Pieper is present.” This reply appeared to me 
| then, as it does now, to have been a clear invitation to come to 


details, affecting so many interests, that it has 
baffled the intellect of Parliament, just as it has 
that of engineers, chemists, and all others who have 


friendly working of the advocates of each scheme 


of sewage treatment, Hitherto these have been in | 


constant rivalry with each other. ‘This course is 
at once useless and suicidal, for it is evident that 


ean be of universal application. If irrigationists, 
precipitationists, filtrationists, ¢/ hoc omne genus, 
were joined together in a kind of consolidation, and 
agreed to adopt their individual processes to the 


circumstances of each locality, future legislation | 


would become easy, local authorities would be re- 
lieved of an immense amount of difficulty and 
expense, and thus in the course of a few years we 
might obtain such progress in our sanitary arrange- 
ments as to fulfil the greater number of the condi- 
tions of health, of which so much has been said, and 
so little done. 

While referring to sanitary matters we may 
notice that on, Monday last, the Duke of Rich- 
mond moved in the House of Lords the second 


reading of the Public Health Bill. He stated that | 


ofa month eouid make no difference whatever as to the 
bearing of the fact that we did go to Essen in the spring of 
1864, and that we did show m pioten satel basing He 


| the pr tion to a 


semni-round or D-shaped form of breeeh block to one 


Krupp’s representatives who was sent to my hotel to ask of 
me tae nature, not of my invention as Mr. Krupp states, 
Severs with him. Whet this 


person was Mr. Richter, as I was informed at the time, or 
does not at all 


by me nor affect their important bear- 


but the nature of my 
another of Mr. "s numerous employés, 
alter the facts al! 

ing in this discussion. 





| Krapp. 


Its quite true, as Mr. Krupp's states, that I wrote to him 
| from Carlsrube, on the 22n eo saying I was about 
mee . | leaving there for St. Petersburg, if agreeable to him I 
delay and postponement of final legislation on river | would call at Essen to show him my model, &., with the 














1 shall om 5 Mr. ig reply oe Mr. oe 
76 icie ime would be allowed | attempt to cast di it upon his sworn testimony. I wi 

until 1876, so that sufficient time ee | serait .. hg ay ators 9 ssamamtel aartell 

| he at the time he signed the certificate in question, nor has 

| he now any pecuniary interest whatever im this affair, and 

! “€D. | that I know him to be as honourable a gentleman and as 

made in the least degree a party question during | worthy of belief as avy individual in the employ of Mr. 


and change of position can alter the principle of an elastic 
pidge i “ eatin 1869." While 

oy that Mr. Krupp did use such a ring in 1859, 

Will (ho poatiianen slipw'ten ta aak whe he does wet coe tt now ? 
The answer to this question is fortunatel Pa by Mr. Krupp 
himself when he says, “ These guns Uther Russia, Austria, 
tealy, Switzerland, and Turkey) were prescribed to have the 





| Essen, which I did, but with what result is both la | 


and forcibly expressed in the following 


received.” 








refused a reception when | got there. 
| Mr. Krupp and his people, from their 


| priated, as also from my Carleruhe letter announcing my 
visit, knew that my prir ipal object was to show my recent 
| improvements and endeavour to secure a royalty from Mr. 
| Krupp for the right to use them. 


Mr. Richter’s convenient note-book, too, contains at 


| least one unmitigated falsehood, “ that he made my acquaint- 


| ance in Carlsruhe on the 21st April, 1864." He never made 
| my acquaintance there or elsewhere, at the time stated, nor 


| at any other time previous to our supposed meeting in Essen, 


| unless he did itin some such novel and mysterious manner 


| as left me in total ignorance of the fact. If I had previously 
| made his acquaintance I of course would have known with 
| certainty whether it was he who called on me in Essen, and 
| to whom I showed my model. 

Mr. Krupp says: “In 1863 he (Broadwell) patented a 


it was not intended as a final measure, and defended | *aluable improvement both in the shape of the ring and its 


the Government from the charge of not redeeming 
its pledges. The Bill was simply intended as a 
consolidation and amendment of preceding Acts, 
the necessity of which he showed as entering into 
their history since 1848. The Duke of Somerset 
expressed himself in favour of county finance boards, 
and objected to any system of administrative areas 
other than those which are conterminous with 
counties. He then entered into severe criticisms 
of various Government measures relating to sanitary 
legislation, which the Marquis of Salisbury in re- 
plying considered simply as an ‘“ opposition” piece 
of tactics. After some remarks from Lord Aberdare, 
generally in favour of the Bill, the Earl of Fortescue 
remarked that having repeatedly complained of 
previous sanitary Acts, he heartily thanked the 
Government for the measure, which would tend to 
render the state of sanitary.law more generally 


intelligible. The Bill was then read a second time. | 


It may, therefore, safely be inferred that what- 
ever be the fate of the Pollution of Rivers Bill, the 
Public Health Bill will pass into law during the 
present session. Fortunately with the latter, and 
the Artisans’ Dwelling Bill, we shall thus have a 
decent, if not wholly satisfactory, amount of 
sanitary measures for this year’s Parliamentary 
work, 





BROADWELL ov. KRUPP. 
To rae Eptror or Eververarne. 

Srr,— Your issue of the 18th instant contains a very lengthy 
communication from Mr. Krupp, this time; over his own sig- 
nature alone, in which he laboriously endeavours tocreate great 
espitel out of the mistake [ made in my letters to you and to 
the Times, by stating that it was in March, 1364, that I 
and Mr. Buhl visited , while, in fact, it was on the first 
day of May, 1864. This unimportant error in date arose 
from the fact that I wrote from Carlsruhe while all my 


position in the gun, and for these alterations he has a right 
to be entitled to all the credit, but these are still modifica- 
tions of my ring, and acted also no more than as a gas-check, 
though the modifications in shape and position gave no doubt 
very great advantages, which I have always acknowledged” 
—but never paid for—Mr. K. should have added in order to 
complete the sentence properly. 

But what can Mr. Krupp possibly mean when he says: 
“but these are still modifications of my ring, and acted 
also no more than a gas-check?” Does Mr. Krupp suppose, 
perhaps, that I have been endeavouring to endow the 
* Broadwell ring” with the properties of the spectroscope or 
of a range-finder, in addition to those of a perfect gas- 
check ? 

Mr. Krupp further states that—* Mr. Broadwell had suc- 
ceeded in obtaining patents in some countries to which I 
was supplying guns for his improved ring, as, for instance, 
in Russia, Austria, Italy, Switzerland, and Turkey, and 
these Governments having bought the right to use these 
rings, and having vey ee them, Mr. Broadwell has no 
moral or legal right to nd a second payment from me.” 

In this statement Mr. Krupp is partly right, but, as usual, 
mostly wrong. Russia and Austria compensated me—in- 
adequately it is truae—for the right to use my ring. Turkey 
and Switzlerland have no patent laws, and manifestly can- 
not therefore grant patents—ergo, I did not obtain patents 
in those countries, nor did they purchase the right to use my 
ring, as Mr. Krupp asserts. I did supply guns on my sys- 
tem to those two Governments, and Mr. Crepe was not 
supplying guns to either of them at that time, as he asserts. 
I have never asked for a patent for my ring in Italy, nor 
have I as yet received any compensation, directly or in- 
direetly, from Italy, for the right of using my ring; but no 
doubt I shall do so, when I ask for it, which I have not yet 
done. So much for the mite of truth and mass of untruth 
contained in this statement by Mr. Krupp. 

Mr. Krupp devotes considerable space and pains in trying 
to prove that I did not fully appreciate the value, at that 
time, of the semi-round form of h block. Ihave ex- 
plained myself on this point in previous letters, and have 
now only to say that I adhere to that explanation, which ap- 
pears to me to be sound. But what has this to do with the 
question of whether I did or did not show my model with 
this form of breech block to a representative of, Mr. Krupp 
at Essen onthe Ist May, 1864? That I did so, I here most 
solemnly reassert, and I am directly su in this by the 








apers appertaining to this subject were at my house in 
{ ienna, and I coal ast Gout ate to them a I should 
have done if they had been at hand. This error was, how- 
ever, virtually corrected by dates attached to the certi- 
ficates of Mr. Bub] and Mr. Berger, published in your very 
able and illustrated article on this ject of the 4th instant. 
The fact that Mr. Bubl says it oe ph pent 


g= 
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took place, without stating particular 
is sulliciont evidence that he ul not 
the exact day. If, however, our visit had 


sworn testimony of Mr. Buhl; and indirectly so by a mass 
of collateral testimony of unquestionable character, to 
rebut whieh Mr. Krupp can only offer the bare and unsu 

ported arsertion of Mr. Richter, one of his employés, and 
palpably an interested party. It is true that at the time I 
ae it I did not very highly estimate the advantages of 
this form of breech block, nor do I yet, except for the 
larger calibres ; but still I now greatly regret not having in- 





tak 
ty fap Mr. Buh! would have been then strictly cor- 
rect. It is quite evident too that the mistake of a day or even 


the expense of patenting it, as it would perha ve 
Roseaty oe thie apis discussion. <: 
Mr. Krupp's theory of gas invention is both novel 












































uotation from Mr, 
attempted its solution. Only one method of fature | Riehter’s note-bock, which I find in Mr. Krupp’s letter: 


successful action can be hoped for, and that is in a|“ Broadwell and Buhl announced themselves, but were not 
fame igen. 4 0 I leave it to the public to decide if this conduct 


can be pronounced either business-like or gentlemanly. It 
was exactly with the view of avoiding this result, which from 
| previous experience I had cause to apprehend, that I took 
my coming in order, if Mr. Krupp 


not one of the methods that has yet been suggested | did not wish to eee me be could say so, and thus save me the 
| trouble of going to Essen, and the hamiliation of being 


previous knowledge 
| of me and of my inventions which they had already appro- 




















roadwell ring.” If Mr. Krupp had succeeded in producing 
a gen hock witch ane Pucoenful aa he clams inthe 
above quoted passage, then why should and other leadin, 
Governments prescribe that their guns should be provided wi 
the Broadwell ring and not with his ring? Ignorance and 
stupidity on their part, he would doubtiess reply, and if that 
is true we ma y wonder at the almost universal 
— which this peculiar ignorance and stupidity has 
attained. 

To be serious, I am surprised to find that Mr. Krupp him- 
self, if he really be the author of the letter to you, which bears 
his name, and which I ly doubt, after having used my 
ring in alt his guns for fully ten years, has not yet succeeded 
in grasping the scientific principles upon which it is con- 


Mr. Krupp defines his claims in the following language: 
“ Now with regard to the expanding gas-ring. 1 claim most 
decidedly to have been the inventor - this mechanical con- 
trivance for preventing the of gas, consequent u 
the discharge of aan ny etn, ae pat to 
bring the metallic surtaces of ring against the inner bore 
of the gun (query, can a gun have other than an inner bore ?) 
and the face of the breech block.” 

Now I admit this to be a very fair description of the Kru 
gas check; but it happens to be in no respect so of 
* Broadwell ring.” I fully and freely award to Mr. Krupp 
the eredit of all he lays claim to in the above quotation, but 
that gives him no shadow of right to assert'as he does, that my 
ring is still but a modification of his. Mr. Krupp’s ring 
depends, as he states, upon the pressure of the gas to render 
it gas proof, which is simply a mechanical absurdity. My 
ring is 80 constructed and applied that, when the breech is 
closed, it forms a perfectly gas proof joint before the gun is 
fired and entirely independent of the nsive force of the gas. 
Two principles of construction could hardly be more dia- 
metrically opposite, and so totally unlike. I am almost 
ashamed to admit that it required about four years on my 
part experimenting with a metallic expanding ring, that is 
to say, a ring which, like the one Mr. Krupp describes, de- 
pended upon being expanded by the in order to prevent 


the escape of that same gas, before I wered the folly of 
it; Mr. ae however, a not to have discovered it 
yet. When I first discov this radieal error in gas check 





construction, I adopted the eonical form located in a 
or seat of similar form. This idea was ——s to my 
mind by the ordinary steam engine valve. is form per- 
a rr emn tos object I had in on i.¢., the formation 
of a gas proof joint independent of she expansive action of 
the gas consequent upon the discharge of the gun. This 
conical ring was in the wooden model I showed to Mr. 
Krupp’s man at Essen, May 1864, and is to be found embodied 
in his English patent of 1565. 

The idea of giving my ring the semi-spherical, in place of 
conieal ex form, was suggested by my knowledge of 
the action of a ball-and-socket joint; my object being to 
impart to it that peculiar etg dogg property which it 
has. I can only suppose that Mr. Krupp did not clearly 
comprehend the fundamental differences h governed the 
construction of his unsuccessful device of 1859, and my pre- 
par ner Apacer eSgmeder ospeanpenlir dita a ge 
= to assert that my ring was merely a modification of 

own. 

Mr. pS further says: “In 1861 Mr. Broadwell 

tented in England the . Pees. it in the face of the 

reech block. This pi i got @ ring in the face of the 
breech block, however, been anticipated in Prussia by 
Kreiner.” This is the first I have heard of the claims of Mr. 
Kreiner in this connexion ; but if it be true, and was known 
to Mr. Krupp at that time, as appears from the above, then 
how can he possibly justify the incorporation of this self- 
same device in his English patent of 1862? Mr. Krupp’s 
anxiety to prove me to have been anticipated—I having 
patented this device in 1861 and Mr. Krupp in 1862— places 
bim in a very curious, and what, to o mortals, would 
be an cprencls conbeemnnsing restene This fact is, how- 
ever, taade palpable; either Mr. Krupp has, in oop Deen 
I was anticipated by Mr. Kreiner in the use of this device, 
pend ring + A ise statement, or by incorporating that 


same device in his 1862 pa: he deliberately and 
Ta | tatedly sndertook to Mn, Kremer af theeredl of thee 


can take which horn of this dilemma 





Juty 2, 1875.) 
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an honourable actiom, gives me ho 
this deelaration is not a pure fiction, as other 
letter to indicate, made to the 
be hereafter, as heretofore, ao 
party is concerned. We shall see! 

It affords me the more: re to find 
high-toned aad honeurabdle, declarations 
letter, because my past tem years’ ex 
to obtain from him ® proper Tecognition 
the nip ofS eae had impressed 
viction that he had made up his mind to 
plain and wel geocgnions moral p’ 
mercial honour, w govern us more 
Perbaps I beve done Mr. Krupp 
pinion of him} perha be ie wailing to 
laws of honour, a violation of w 

is feelin be willing 
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self before he can hope to rise again. N« 
ways of accomplishing this—one of which is to prove the 
charge to be untrue, which he can never do, and the other is 
ventions he has profited so largely, this he can do. But 
will he do it ? $e shall see! 

Mr. Krupp. lays down the law that “ the users of an im- 
provement should pay the inventor.” Perfectly sound 
doctrine thie; but allow me to ask Mr. Kru 
more use of my invention and derives more profit therefrom 
than all other users put together, including myself—why, in 
the nn Oe ane Oe Se eee he not 
comely with this very just law laid down by P Ger- 
tainly he will not venture to dodge this question by cleimi 
that the Governments which order gunsof him with the 
well ring, are the users of the invention, in the legal sense in 
which the word is employed in this connexion, . Krupp 
will take competent legal advice, he will learn that the user 
of an invention is he who fabricates and sells the same, and 
not those who have bought it for ite use im another sense. ' 

Mr. Krupp is therefore clearly the user of an invention 
which he its to be mine, and is as clearly bound in 
honour to pay me for it. 

I willnow make another and a last quotation from Mr. 
Krupp’s letter. He says: “I cannot see upon what ground 
Mr. Broadwell should expect payment from me for i 
an article which was a modification of an old invention, an 
for whick I reaped certainly no pecuniary reward,” If Mr. 
— ss —A “ag make him see 
upon what gro ve a right to expect t from 
him. The “ Broadwell ring” and my Mi threaded 

i locking the 


H 


modifications i x ly 
asserts them to be ; for if they were then Par P itr $4 
inventors can lay no just claim to propri in their de- 
vices. No authors can have ery right to the and the 
pecuniary reward they now derive from their books; for 
strictly speak'ng there is absolutely nothing new under the 
<— in eke implied by mae ——— Lae he oe 
aving Tea pg tne hy rom the use of my » 
&e.— is to say, from the fabrication and sale of guns on 
my system. Let us look at it by the light which Mr. Krupp 
huneself throws upon the a ao Ina ious letter, re 
lished im your journal, Mr. Krupp pate ote: has fabricated 
over 13,000 guns of all calibres, nearly all of .which have at 
least the “ Broadwell ring,” because previous to its inven- 
tion there was not one satisfact. 6 cannon of 
any calibre in existence, i 
alone has solved the practicability of breechloading as ap- 
plicable to guns. Secondly, because such Governments as 
Russie, Austria, Italy, Switzerland, and Turkey, did, as Mr. 
Krupp states, ibe the use of the “ Broadwell sing” in 
be made fcr them—hence he was evidently 


all whi 
indebted to the ring for all these orders. 


a at ha ~ con pplied 
valuable e in my —is a) 

without the least attempt at alteration to 4 
which constitute about four-fifths of all the guns he 


makes} am determined to place the w 





pees, Senge hae, oe expresses 
that I should presume to 
certainly do expect it, and justly so; as I believe every dis- 
interested person will i admit. 
Mr. Krupp expresses the that if 
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be governed by the law whi me menue Sp Set 
lone i centines © to be See my comprehension. 
ing no probability i this discussion to a 
fi termination in this way, I therefore now 
vagy Aegon a the whole affair to the 
honourable and disinterested parties. And I 


here 
that, if a fairly constituted Coie See ae 


favourably to the claims of Mr. Krupp, then I 


withdraw all pretensions and tender to him a publi 


ample apology. 


‘his is the only possible satisfactory 


can now see, except that of voluntary compensation to me | wi 


op his part. 


I the honour to be, Sir, very truly yours, &., 
Fr ‘ L. W. Buoapw 


Bucharest, June 25, 1875, 





To rue Epitor or Enxcrnesnine. 


Srr,—I have read with ise your criticism of 
- i of dis ote between Mr. 
: and myself you are not capable of taking an unbiassed survey 

to properly compensate the inventor by the use of whose in- | of all ‘ 


proving that in the matter 


circumstances A 
In order to obtain, therefore, an impartial 


claims to the originalit ‘of my system of 
oiled ond also on the loyalt Tt defence of my cause, I 
affair before com t 


who shall be requested to sift most 


2, Crown perme, = Queen Victoria- street, 
London, June 26, 1875. 


he proposes to institute, for otherwise it is needless to 

out, such an inguir, Fapene® useless, Ss no Paggee es 
it, cou dome a 

ever competent, possi ye conclusion 


without receiving and consi 
forward on each side.—Ep. E. | 








BOILER EXPLOSIONS. 


Tux Manchester Steam Users’ Association have just pre- 


sented the following memorial to the Home 


To the Right Honourable Richard Assheton Cross, M.P., §e., 
Her Majesty's Principal Secretary of State for the 


Department, The Memorial of the M 


Users’ Association for the Prevention of Steam 


in 
in 
HE 
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Hi 
we 





Explosions, and for the Attai of Ei 
Application of Steam, by their Chairman. 
RuEsPpEctFULLY sHOWSTH, 


1. That a great number of persons are killed and 


severely injured every year by steam boiler ¢ 


lar, t of valuable destroyed. 
ae oto Ee and, vide io an 


om - 
oa at the commencement of this 


of other, 
North Shields on the 6th of January, and the 


mordcn on the 2st of that month, as ae @ 14 persons 


were killed and 26 others injured. Such 


occasional. They recur with striking regularity. 


the Inst ten years there have been as many as 534 


explosions, 
illing 617 and seriously injuring 997 others, which 
pros th ovlenge tee cach sour of 3 explosions, 62 deaths, 


persons 
works. In G 
meeting was 8 ly interrupted by a huge 
boiler crashing oan roof, Thirty of 
were injured, two of them fatally, and a child 
the boiler was aleo killed. The fragment of 
been hurled to a distance of 1 from 


as 
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the ion of a boiler in joining mill. y 
nis'oince, & small boiler, placed in the basement 
ne Fe the plates of the boiler were shot across the 
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owners than athe = =r the 
coroner's court as inadeq pose, Ww recom- 
mend that the following course should be 


intendent of police of the town or district, and let the chief 
constable or su tendent of be required to commu- 
nicate the same to the Board of in that a search- 

To this end let the Board 
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Sree a eecea win be gumeal tr eee he comming 
jesty’s ernment wi or 
tote effect the measure recommended, in the interest of the 
public ass pee ten.) 
on behalf Association. 
seit Hven Mason, President. 
Steam Users’ Association, 


41, Corporation-street, Manchester, 
June 25, 1875. 








factories of all kinds in the colony of Victoria at te ot 
by steam, y water, 

manual labour. The 

plant in Victorian manufactories 

estimated at 8,217,1241., _— 2,652,068. 
‘4 was 1,028,483. 
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and 
Pre Inow rm tae Unirzp Srates—The production of 
iron in the United States last year amounted to 2, 
tons, as compared with 2,868,278 tons in 1873, and 2,864 558 
tons in 1872. The following states made more iron in 1874 
than in 
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THE WATER FRONT el NEW Lee pic 
the Harbour.—It a 
Characteristics ‘2 0 Pr requires hasty 


xamination of the harbour of New 
York, to prove that ite natural advantages are unrivalled 
— perhaps ualied—in the world; it possesses every 


feature desi Ss ont eens eo ae 
is situated at the mouth of a great river, navigable for 
nearly 160 miles by vessels of a Ans and 

its connecting canals and the lakes, a broad gate f 
the far West. Its bay is expansive, and land- 

two t natural breakwaters, Long Island and Staten 


Island; its waters are deep and its shores bold. It has | 


isi | Wren Mead 


| 


| 

ji jet 

tity 
| 
} 
} 

| 
| 


Reusch ay 
very cement, 


two broad outlets to the ocean, by Sandy-Hook and by | si 


Hell-Gate and the Sound. The city has 26 miles of water 
front, within the limits of the island, and this has lately been 
largely inereased by the acquisition of territory north of the 
Harlem River; all of which is available for quay and wharf 


purposes. The upper oy | includes within its area 13 square | 


miles of safe anchorage for large vessels, and lower ba 
about 88 square miles. The average rise and ; 
is less than 6 ft. 


granitic rock. The upper portion, which is 
side, is , the rock bei 
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the 
fall of its tides | 
_ Physical Features of the Island.—The mane geet of the | 
island is generally formed of contich to Liat overlying | 


i 
i 


e 
E 





ef 











My 





Uy 



























on ee ee 


a 


” 
> 


ce ee eee 


ey 








seme eae cae 





ee 


— 


~— 


OR a rg te 





18 








—— 


active, and localised commerce, requiring guns extended | i 
t, necessitated 


wharf-line within a limited extent of wat 
the adoption of the system of narrow wharves 
slips, by which the largest available wharf-line can be ob- 
tained with the shortest water frontage. The kes or moles 
had already been built upow, and the wharves thrown 
just asnow. The bee cle» bose Govdenel cane 
udgon River for a considerable distance. process 
ery Be Ke cdl em Se 
rapidly progressed. To give an i extent 
which This hes beom carried sinse the early days of the eit q 
may be remarked that in 1687, Water-street, on the 
River, had not yet been built; and its inner line coincided 
with the low-water mark of that date, just east of Whitehall- 
street. In 1739, high-water mark on the Hudson River was 
9 ft. east of the easterly line of the present Greenwich-street 
at its southerly end. 

The plan of construction of the early wharves, where hard 
bottom could be reached at ordinary depths, consisted in 
alternate cribs of wood filled with stone, and bridge ways of 
from 10 ft. to 20 ft. span. Where holding phen for piles 
could be found, undoubtedly piles were in many cases used. 
The retaining walls or “ bulk-heads” were constructed of 
cribs, as now, but the carpentry was of the rudest kind. 

The ordinances of 1796 and 1796, and the Legislative Acts 
of 1798, and of 1813, amending the same, established South 
and West-streets as the exterior limits of the city along the 
rivers, giving a width of 70ft. to each of these streets. By 
the above-mentioned Acts, the city authorities were em- 
powered to alter and extend along the shore these streets as 
they deemed best, so as to accommodate them to the sinuosities 
of the shore lines and the growth of the city. These two 
Acts were still in force in 1853. By them authority was 
given to the city authorities to build wharves, bulk-heads, 
&c., and to alter them as they deemed best. Numerous su 
plementary Acts were also ed regulating the lines of t 
avenues along the northern ion of the city. 

Under the Act of 1855, a Board of Harbour Commissioners 
was appointed by the then Governor, to establish the bulk- 
head and pier-head lines of all the shores belonging to the 
city. The lines established by them are known as the Har- 
bour Commissioners’ Lines of 1857, and were the legal 
lines until] those of the Department of Docks were adopted in 
1871. 

For many years (indeed from the earliest day) the manage- 
ment of the wharves and slips belonged to the bureau, or 
department of the city government, having control over the 
streets. For want of adequate appropriations and proper 
care, they were generally in a dilapidated condition ; unsafe, 
unsightly, and ill-defined. Many of them belonged to 
private parties, grantees of the corporation, who often did 
not receive sufficient revenue from wharfage to pay for re- 

airs. 
, In 1867, under the ma = | of John T. Hoffman, the 
Commissioners of the Sinking ‘und appointed a Board of 
Examiners to estimate the value of the wharf property be- 
longing to the city, and to devise a plan for its improvement. 
They oy certain repairs and extensions, and reported 
nh 


Bo F2 


sf 


the followiug schedule of valuations and costs : 

dollars. 

Present value of wharves, piers and slips 
owned by the city ... died es 15,793,500 
Cost to repair the same -_ 1,119,185 
Value when repai eos ee es 18,707,400 
Cost of extending as proposed ... : 791,550 
Value when extended ... ose 20,377,100 


uare feet. 
ystem, the pier and river wall to- 


“ Thus, in the 
gota will give a -line of about 195,000 ft., or about 
miles, and the piers alone will have an area of about 


5,105,000 square feet, sufficient, it is safe to say, to accommo- 
date a commerce vastly than that which now finds ite 


that, for a very long time to come, it will be to 

extend the new system over a portion only of the water-front 

—— Forty-tirst-street, North River, and Fifty-first-street, 
zast River.”* 























This estimate covered the value of the structures them- | 
selves, and did not include the value of the lots upon which | 
they stood. The present value of these structures will, at | 


least, reach 20,000,000 dols. 


The increasing demands of the shipping interests for | 
better wharf accommodations, and increased facilities for | 
transhipment of freight, &c., at last caused the Legislature | 


of 1870 to organise a Department of Docks. The government 
of the de t was vested in five commissioners. They 
were to determine upon a plan of permanent improvement 
of the water-front ; and the administration of all the wharf 
property belonging to the city, and the regulation of the whole 
water-front devolved upon them. 

This was the first successful step towards the adoption of a 
plan of permanent improvement of the water-front. The 
engineer-in-chief appointed oy this Board was General 
George B. McClellan. The nous extracts from his 
report gives the conclusions reached by him after a very 
careful study of the question—*“ Bearing in mind the relative 
tonnage of the ports, as shown in this statement, also the 

variations of the tide here, as well as the 


thane ae Sateen Se Se ae to the English system 
of enclosed docks ; it is safe to say that, without reference to 
its excessive cost, such a system would a ee ean 
nicious here. From what has been already stated, it is 

that the arrangement best suited to our wants is a continuous 
permanent river wall, so located as to widen the river street 
very considerably ; with ample piers projecting from it at 
sufficient intervals, and so co a 
the weather, fire, and ‘ is i 
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It will be observed that the general system adopted in 1871 
is the same which the necessities of the past alread 
established as the proper one for New York, even as far bac 
as 1782, namely, a system of narrow wharves and slips, 
affording the —— wharf and quay-line for the shortest 
extent of water tage, bined with readiness of access. 
This plan was adopted by the new board of the Department 
of Docks in 1873, upon the recommendation of General 


* In order to give a general idea of the importance of the 
ia po mame in Go enemas of a 





meree (1872-73), compiled from the official reports of the 
Secretary of the Treasury, and the Chief of the Bureau of 
Statistics on Commerce and Navigation : 


At the Port of New York. 











Year. | Foreign Imports. ‘aoe a 
dols. dols. dols. 

1860 - 233,692,941 17,514,689 120,630,965 

1872 * 418,515,829 16,161,218 270,413,674 





Total annual tonnage of Port of New York in 1872: 





greater 
way to the water-front of New York. It would thus appear 
: foot 


wharf system in New York, 
Cave been taken from the last report of the Chamber of Com. i 





There can be little doubt among have studied 
the question, of the wisdom of this general plan. 
ia, ents be Op Se ae eee be a diversity of 


out, and and up the river, and be- 
dams being to their they api decay and are 
unsightly. They, in a few years, cost city more than a 


F 
Qe 
F 
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ashlar granite masonry. wn 
Figs. 6, 9-10. The idea of using large beton blocks for this 
Saccnsditas tl eotneeeean ies that the ease 
te i t show is an ex- 
a mn, | bi pene and cheap one. “6 
The ks are componed of by volume—1 part of Port- 
land cement, 2 of , and 5 of stone (Bergen trap), broken 


to a 2-in. ring. These ons have lately 

been to 1 part of cement, 2} of sand, and 6 of broken 

stone. concrete is laid loose under water the 

eee reer ively to 1, 2, and 8 or 4 ‘ The 

— of the blocks is from 150 to 152 lb. per cubic 
i i the writer in 

1872, is after eight months from 944 to 1666 Ib. uare 


inch, and after six days from 527 to 1055 Ib. per puease inch. 
The blocks are laid by means of a floating derrick of 
“ Bishop's” plan, desi by Mr. Isaac Newton of this city, 
a very complete and excellent machine—see sketch, Fig. i 
The performance of the derrick on the Christopher-street 
section, this year, has been as follows: 
23 blocks of 50 tons, weighing 1400 tons 
Zz , ” 810 ,, 


6 co ae a 1350 |, 
A total of ose 3560 ,, or 1780 cub. yds., 


laid in 18 days, in 14 ft. of water. The total time occupi 
in loading, transporting, and laying was 29 days. The 
maximum ‘ormance was 14 blocks, weighing from 25 to 
50 eee beats. The total cost of load- 
ing, Ty py aying in 14 ft. of water, will not 
exceed 1.50 per cubie yard, including interest on cost of 
derrick, and wear and tear. The cost of the blocks, exclusive 
of rent of yards, is about 12.50 dols.— with cement at 5 dols. per 
barrel, the material alone costs 8.50 per cubic yard. It does 
not cost the city, considering all expenses, over 16 dols. per 
cubie yard laid. 

— wall is founded, as the bottom 
piles—generally the latter. In layin 
the foundation ie first levelled . 


uires, on rip- or 
blocks on apm, 
with broken stone, 


placed on the top surface as the block sinks ; alignmen 
is made altogether by means of these rods, which project 
above the water. Figs.12tol6. The blocks exe then lected 
with about twice the weight they are to bear, for some months 
before the superstructure is added. 

The pile foundation is cut level with a circular saw as 
usual, and the piles are then round with broken 
stone and concrete. In this case the blocks are not 
weighted. 

A section of about 900 ft. of this wall is now in of 
ee between — her-street and West Eleventh- 
street, in conjunction with the corresponding pi i 
are of wood), built for the “ White Star Mas” cletenm ties; 
another section of it was completed at the foot of Battery 
Place last year. lt may be remarked that on the section 
built there, the blocks were forced down by the weights 
nearly 1 ft., sinking, however, very eveniy. In this case the 
bank of rip-rap was about 30 ft. in height, and carefully put 
in with large and small! stones; the bottom had iously 
been dredged down to rock and firm sand or gravel.t 


(To be continued.) 


- 





Tae MessaGeRizs Magtrimes.—The coal consumed 
jossges the Indo-China and Atlantic lines of the Mossagorios 
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the outlay for coal for steamers of the last 
year, as with 1873, was 23,2681. The inistra- 
tion economies 

aaa wie aaeeee by the larger expenditare for 
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LOAD LINES. 

a ae he ne gees otc mn 
Sre,—Sb it enacted that ‘orming mer- 
cantile Be of this country shall havo s compulecry “load 
_— ieied @ 
jaated the of finding this line should be founded 
upon some fret prise’ . Hence, the manner whereby this 
line is obtained ought not to be from a mean of draughts 
taken from various vessels which have been laden to suit the 
agarics of their owners or captains i 
from every i ividual vessel, independen’ 
A compulsory load line is highly desirable, could 
line be devised, applicable to vessels of every class, 


iron ships only. . 

Failing the establishment of a compulsory 
which vessels cannot be loaded, it may 
dered advisable to have a load line pa on 
the use of which shall be discretionary, yet, W 
event of any ship loading more or less 
afterward suffering shipwreck or other misf 
be decided competent judges, using 
whether noid ream was overloaded or not —due 
being given to her class, age, season of the year 
voyage was undertaken, and weather to be expected 
various places while voyage lasted. : 

To find such a line for iron, composite, and hard 
vessels, built according to Lloyd's or Liverpool Underwriters’ 
rules, or scantling equal thereto, but especially for iron 
vessels, I propose (and infeed consider it necessary) that 
vessels of the class ified, whose main deck is the upper or 
working deck, have as much lacement above the 
deep load line as they have under the light water line—in 
fact, a freeboard displacement oe to —e of vessel. in 
steam vessels, weight of coginns ers, water in boilers 
shall not be included, which weight can easily be ascertained 
with sufficient correctness. 

This line is found in the a Measure the 
depth from bottom of keel to zero at top of main deck 
waterway at side amidshi phen this line on the sheer 
draught l with the keel (if the keel dips aft the 
line must be drawn parallel with the load 
Calculate and draw a displacement scale to zero 
the height of light water line above the bottom 
the co’ ing number of tons on the displacemen 
—which will equal the vessel’s weight ; deduct this di 
ment weight in tons from the right-hand end of 
same, and square a line at this point downward till it 
the eurved line, then from this pomt draw a line parallel 
the zero line till it cuts the seale of feet, which will give 

ht of water in feet and inches, measured from bottom 
of keel, and the distance from the load line so found to the 
zero line will give the depth of freeboard. 

This rule applies to awning-decked vessels whose sides 
above main deck are of Nght scantling, intended for the pro- 
tection of passengers and cattle. 
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flehite 
Fleclls 3 
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one-fortieth 

ment at the load line of 
17 tons per inch of immersion at the load line, then-——-,, 
4} in. nearly. From this result deduct, say, 30 per 
water in dock being eaturated with salt " 
vessel is built of iron classed at Lloyd’s, has full lines, and 


Depth from bottom of keel to zero line 


Total freeboard per rule at sea ove 
Allow for difference of at sea 


and in dock, less 30 per cen 
Actual freeboard per rule when in dock 


carries a good i 
midship section, and a di scale. 
upon the stem and stern post, and 


board, &e. 
Another Example of Sailing Ship. 
sone - coe . 
Depth moulded a 
» of hold 


Cargo dead weight going out of dock ... 


Rule. 
Displacement from bottom of keel to zero 
line at main deck (25 ft. 3 in.) ven 
Displacement from bottom of keel to light 
line at main deck (9 ft. 10} in.) « 


Displacement for weight of hull and 


at tons=19 fb..9 Am... 0 oe 


weightofship —_... ove 
Cargo dead weight or 19 ft. 9 in, load 


SyP 
ook 


oe °| 
se f 


‘ht at sea and in harbour as 
follows: Salt water weighs 64 lb. per cubic foot— 

ieth less. E le—the above vessel has 
tons in salt water, 


i 


to this 


Built of iron, classed at 
Baltic trader. 


Example of Spar-decked Screw Steamer trading to 
North America. 


Draught of water loaded 14 ft. displace- 
Draught of water light ft. 11 in. itie- 


Cc dead weight on 14 ft. draught 
Depth from bottom of keel to zero li 


Draught of water loaded =. 
Actual freeboard going out of dock ... 


Rule. 
Displacement from bottom of keel to 
zero line at main deck (17 ft.) ve 
i bottom of to 


from 
t line (machinery not included) .,. 


— for weight of hull, ma- 
Me too wmertb Tie ne we 
Deduct = line di == to 
weight of hull and machinery dee 
dead weight on 13 ft. 7 in. draught 
Depth from bottom of keel to” sero line 
rom zero 
amidships ove ove ove 
Draught of water loaded =. 
Freeboard at sea as per rule ... pre 
Deduct difference draught at sea and 


in one oon - 


Freeboard in dock as per 


Length on main deck 
Breadth «+ ose 
Depth eer ose 

“Rule calculated up to Spar Deck zero line. 

lacement from 

zero line (38 ft.) ... keg 

D t from bottom of keel to 
line (13 ft. 6 in.) on one 


ee Ee ea 
cargo 
per 


, and oe tee 
pres thea displacement scale 
at tons oes bet 
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Lloyd's — Mediterranean and 











For spar-decked vessels, the dis mt shall be caleu- e nits t ea ais 50 Rule calculated up to Main Deck zero 
lated up to the zero line at top of spar deck waterway, and to Depth from bottom of keel to zero line ft. in. Displacement ‘rom Ditton of keel to 
the zero line at top of main deck waterway respectively, and amidships = aa ae 25 8 zero line (30 ft. 6 in.) Ris oF 0,280 
the draught of water found in each case as per foregoing Draught of water loaded ee os 19 9 i from bottom of keel to 
rule; the mean distance between these two draughts shall be light line (13 ft. 6 in.) oan pie $400 
the load draught. This extra freeboard is allowed as com- Freeboard per rule when at sea 6 6 ae 
pease _ - a solid apr eng a ‘ in dock 5 2% a ye for weight of hull, ma- 
esse various sizes ve waterways of various <9 weasel ie bail ane classed : Lioyd’ i cargo te. pie 6880 
depths ; this depth above the main deck beam amidships shall ae ide tathet ins an * ~ t panko per displacement scale ft. in. 
be allowed for, whether the waterway be of iron-gutter Example of Screw Steamer. ary we seh hi 22 2 
fashion or of timber. Hence a vessel of a certain size shall Length .. ese a -- 234 0 Mean difference between spar and main 
have a definite depth allowed above main deck beam line, Breadth ... oes ove eas 29 6 deck zero draughts 3 10 
which shall be the zero line. } F Depth moulded ees a bes 18 0 Draught of water ing a mean between 
_ For composite and wooden vessels, to which the paint » of hold eos tos oO 17 0 the two above draughts ... ose 26 10 
line is applied, it will be necessary at stated periods to have Draught of water loaded 16 ft. displace- tons. tons. 
them surveyed for the readjustment of the load line and ment be one ne 2030 Dis t on 25 ft, 10 in. draught ... 8400 
freeboard, in consequence of the absorption of water in the Draught of water light 8 ft. 7j;in. dis- Deduct light di =to weight 
timber. And in the case of iron and wood vessels which placement ose ose oe 880 of hull and Pica. em po! pad 4400 
have been built upon or reduced in weight. —— —_ 
Measurements for obtaining displacement shall be taken Cargo dead weight on 16 ft. draught ... 1150 Cargo dead weight on 25 ft. 10 in. load 
to outside of skin whether the vessel be of wood or iron. Depth from bottom of keel to zero line ft. in. oe ase ove ooo 4000 
To illustrate rale I give a drawing* of an iron amidships fee ire ove 19 2 Depth of keel to spar deck ft. in. 
e ship, and particulars regarding her actual draught of Draught of water loaded i... ae 6 0 zero line amidships one ove 88 0 
water in dock previous to sailing for India, contrasted with —_— Draught of water loaded _—_... ove 25 10 
the result obtained by rule. i Actual freeboard when going out of dock 3 2 ——— 
ft. in. Freeboard at sea as per rule .,. she iz 2 
Length ... on z » 222 0 Rule. Draught of water as an awning-decked -—————~ 
Breadth .., ee ove ove 36 0 Displacement from bottom of keel to tons. steameratsea =... ote me 22 2 
Depth moulded _... ve oe 24 0 zero line at main deck (19 ft. 2 in.) ... 2620 Allow for difference of draught at sea 
» of bold ose on oe 23 0 Displacement from bottom of to and in dock a as a 0 4 
Draught of water loaded 21 ft.=displace- tons. light line (machinery not included) 730 — 
ment aoe ° ied _ — 3070 ner eran Draught of water in dock eee ee 22 6 
Draught of water light 9 ft. 10} in.= isplacement for weight of hull, ma- The mean draught of this steamer considered as an awning- 
displacement ove oe oe 1100 i and cargo ie oon 1890 decked vexsel, carrying cabin passengers, emigrants in 
‘ s a Draught of water per displacement scale the tween decks, and a general cargo, varies I believe from 
Cargo dead weight on 21 ft. draught  ... 1970 at tons= 16 ft. Sin. ... ae 1890 22 ft. to 23 ft. in dock. 
Depth from bottom of keel to zero line 7 Deduct light draught=to weight of hull decked 8 a , 
amidships one oes wos 2 machinery ... ee ai 880 Example of an Awning- crew Steamer trading to 
Draught of water loaded eee ove 21 0 a. . v India vid Suez Canal. a. 
erage Cargo dead weight on 15 ft. Sim. load 
Total freeboard when going out of dock 5 0 fy wy _ ii am éi 1010 Length os aa a ove 380 (0 
Depth bottom of keel to zeroline ft. in. Breadth ... Seo de oe 42 0 
Rule. amidships ol si uo ~=— 8 Depth of hold “ iis a ee 
Displacement from bottom of keel to tons. Draugh¢ of water loaded at sea is 15 8 Draught of water loaded averages oe 21 0 
zero line at main deck (26 ft) i 4100 — 7 Rule. - 
Displacement from bottom of keel to Freeboard as per rule when atseh = 39 Displacement from bottom tons. 
light line (9 ft. 10hi0.) sbi 1100 Deduct for “iforence of draught at sea ee ee oF ae oe 8400 
actin and in dock, say ... ove oss 0 8 isplacement from bottom 
Displacement for weight of hull ea 8000 y, ee light line (machinery not ineluded) ... 2780 
“—- OT tee ar agen —_— Freeboard per rule when in dock od 3 6 for of bull yr 
tons=20ft. Gin. ... ove 3000 ; classed at Lloyd’s, intended trade weight ——. 
Sues light ae displacement = to Pan ee, - 34 i i i — cargo... seed soe 5620 
weight of vessel ... oe ‘ed 1100 Another Example of Screw Steamer. water displacement scaic posers 
Pa _-— o ft in a) a Pever ft. oo 1 5620 
go dead weight on 20 ft. 6 in. draught 1900 Length ... on obi ~~ 186 0 displacement equal to 
ee on. ~ ie namin tee ngewe re a weight of hull and machinery 2600 
Fe have not considered it necessary to reproduce this Depth moulded sss ove bod 16 0 rem vet 
Pec ee SE. see ce ee Cargo dead weight on 21 ft. draught .... 2020 
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20 

Depth from bottom of keel to zero line ft. in. 
amidsbips one ove 2 9 

Draught of water 21 0 


Freeboard at sea up to “ main deck” zero —_ 


line eee eve ce 7 9 
Freeboard at sea up to “awning deck” 
zero line ... ” a eve 16 9 


By the proposed method I believe the maximum load line 
ie obtained eorsestly, or nearly 80, for iron vessels in the first 
and second-class, and might perhaps be considered a fair 
mean draught for all classes. ; 

Attention should be drawn to Lioyd’s and the Liverpool 
Underwriters’ rules for the building of iron vessels, whereby 
vessels of the same tonnage intended for the same trade, and 
to carry cargoes of a like nature, are built to different grales 
of strength. Now if one grade is correct the others must be 


wrong. 

I wit oe gee there be yw yyy pase 

oing, ing, and river purposes, being class o 

fe hfed when is, and be ing second or third rate as 
they sge. Rules for the building of each class, regulated by 
a sliding seale of to meet different sizes of boats, 
which would put v in every class —s equality. 

Were the rules so framed, the disp mt under the 
light line would give the freeboard displacement of vessels, 
and would, | believe, be a true maximum load line beyond 
which they should not be loaded. 
James TaYLon. 
Stanley Villa, Liscard, Cheshire, April 7, 1875. 





HAND TURNING.—No. V. 
By Josmva Rosz, of New York. 
BRASS WORK. 
For roughing out brass work, the best and most universally 
applicable tool is that shown in Fig. 29, which is to brass 


FIC.29 Top View 






work what the graver is to wrought iron or steel. The cut- 
ting point A is round-nosed. The hand rest should be set a 
little above the horizontal centre of the work, and need not 
be close up to the work, because ow little power 
is requi to cut brass and other soft metals, and therefore 
complete control can be had over the tool, even though its 
point of contact with the rest be some little distance from its 
cutting point. The best method of holding and guiding is 
to place the forefinger of the left hand under the jaw of the 
hand rest, and to press the tool firmly to the face of the rest 
by the thumb, regulating the height so that the cutting is 
performed at or a little below the horizontal centre of the 
work. The tool point may thus be guided with compara- 
tive ease to turn parallel, taper, or round or hollow curves, 
or any other desirable shape, except it be a square corner. 
Nor will it require much moving upon the face of the lathe 
rest, because its point of contact, being somewhat removed 
from the rest, gives to the tool point a comparatively wide 
range of movement. The exact requisite distance for the 
rest to be from the work must, in each case, be determined 
by the depth of the cut and the cme of hardness of the 
metal; but as a general rule, it should be as distant as 
is compatible with a thorough control of the tool. The 
cutting end of this tool should be tempered to a light straw 
colour. 
SCRAPERS. 

To finish brass work, various sha tools termed scrapers 
are employed. The term scraper, however, applies as much 
to the manner in which the tool is applied to the work as to 
its shape, since the same tool may, without alteration, be em- 
ployed either as a scraping or a cutting tool, according to 
the angle of the top face (that is, the face which meets the 
shavings or cuttings) to a line drawn from the point of contact 
of the tool with the work to the centre line of the work, and 
altogether irrespective of the angles of the two faces of the 
tool whose junction forms the cutting edge. To give, then, 
the degree of angle necessary to a cutting tool, = nye 
of the position in which it is held, is altogether valueless, as 
will be perceived by considering the following illustrations 
(Fig. 30), A being in each case a piece of work, and B a tool. 


FiC.30 
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The tool edge, as applied in No. 1, will act as a scraper; 


whereas in No. 2 it will act as « cutting tool. 
Now let us take a tool applied to flat surfaces, asin Fig. 31, 


\ 
\ 





A representing a piece of flat metal. The tool, if applied, 
as shown at B, would present a cutting edge, and as shown 
at C,a scraping edge, to the work, the tool being the same 
in both cases. The result of attempting to present the cut- 
ting edge, as at B, is that it would jar in consequence of the 
springing of the tool. 





The angle of the back or side face of any tool (that is, the 
face Ain Fig. 82), either to the top face B, or to the 
does not in any case determine its tendency to cut or scrape, 


Fi 32 


B 


\ ' 
\_ Aa 


but merely affects its capability of withstand the strain 
and wear due to severing the metal which it cuts. Nor is 
there any definite angle at which the top face B to the work 
econverts the edge @ cutting to @ scrap one. A 
general idea may, however, be obtained by to 
Fig. 33, the line A being in each case one drawn from the 





the point of contact between the tool 
edge and the work, C being the work, and B the tool. [t will 
be observed that the angle of the top face of the tool varies 
i i © lise A. In position 1, the tool is a 
cutting one; in 2, it isa scraper; in 3, it is a tool which is 
& cutter and scraper combined, since it will actually perform 
both functions at one and the same time; and in 4,it isa 
good eutting tool, the shapes and angles of the tools being 
the same in each case. Fig. 34 represents a flat scraper for 
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finishing brass, A being in each case the cutting », since 
the tool may be upside down, the end of this tool 
may be and frequently is ground at an angle, especially in 
those cases where, for some required purpose, the tool is made 
ofa particular shape, such, for instance, as in the case of the 
tool shown in Fig. 36, the angle being shown at A. On al! 














brass work, it is, however, better to dispense with an angle. 
Fig. 36 represents a scraper (A being the cutting edge) 











designed for operating close down to the lathe centre or in a 
square corner such as is formed at the junction of a head 
or collar upon a shaftor bolt. This tool may also be turned 
upside down, so as to form a right or left-hand tool. 
Scrapers will cut more freely if applied to the work with 
the edges as left by the grindstone; but if they are smoothed, 
after grinding, 7 the 2 of an oilstone, they will 
ive to the work a m smoother and higher degree of 
nish. They should be hardened right out for use on cast 
iron, and tempered to a straw colour for brass work. If the 
scraper jars or chatters, as it will sometimes, by reason of 
its having an excess of angle, as shown in Fig. 36, or from 


the cutting end being too thin, a piece of leather, 
placed between the and the face of the rest, will obviate 
the difficulty. 


Round or hollow curves may be finished truly and smoothly 
by simply scraping; but that are par or straight 
open Shale outer onmthens , subssquent to the seraping, 
be li Bey ee Se 8 ee ae ae aaa oe 
vanp hig to t the file from cutting the work out 
file s however, be kept clean of the cut- 
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Tas Issrirotiow or Crvin Enxctnesrs. — The list of 
belonging to this Society has just been corrected to 
Midsummer Day, and shows an increase in the last three 
months of 1 honorary member, 12 members, 40 associates, 
and 20 students; the numbers of these several classes bei 
now 16, 832, 1463 and 333, {making together 2644 of 
grades. 


Cirps Dresperrs ty Vicroria.—Mr. Gordon, i - 
in-chief of water supply in Victoria, has recommended the Vie- 
torian Government to commence ing operations at and 
in the neighbourhood of Melbourne. ith this object Mr. 
Gordon further recommends that two dredgers of approved 
construction and of not less than 75 horse power should at 
once be ordered from the Clyde. 


Tus AssoctaTeD Marines Encinexrs.— At the last 
meeting of this association held at their offices, No. 14, 
ong y - Mr. Thomas Bissett in the chair, the elec- 
tion of the following gentlemen i 
confirmed: Mr. John 8S. Starnes, manufacturing engi ; 
Messrs. E. B. Barnard, N. P. h, G. J. Cross, W. H. 
Sissons, D. L. Selkirk, John ith, consulting engineers ; 
and Mr. 5. A. Johnson, superintending engineer. 


Patext Litigation 1x tae Usirep Strates.— The 
Scientific American draws attention to “a new form of 
me —— It appears — it is the duty of the 

ecretary of the Interior to sign patents after have 
been passed and approved by the Commissioner of Heme 
Hitherto, we believe, this has been done almost as a matter 
of form, but in the case of Preseott ». Edison, in which the 
matter in dispute was a telegraphic apparatus, the who 
was aggrieved by the Commissioner's Sosisien petitioned the 
Secretary of the Interior to withdraw his si ure from the 
— The sec granted the request, and decided to 
the arguments. This was on the 20th of March last, 

but no Ny has yet been pronounced. “ Meanwhile, 

says ¢ a American, “the con’ i i 
have marshalled their legal forces before gm mg 
sisting of six of our most able and expensive lawyers, 
have argued and re-argued, and have filed scores of pages ot 
printed fol-de-rol upon the subject for the secretary’s con- 
sideration. If one dissatisfied applicant may thus occupy 
the secretary s time, all applicant's ought to have the same 
privilege. If the secretary can nullify one legitimate de- 
cision of the Commissioner of Patents, he may nullify all. 
The er coste of this one litigation before the Commis- 
sioners the secretary are stated to have reached, at the 


present time, over fifty thousand dollars.” So far from the 
i cmarioan ayetens cheaking litign tion it directly encourages it 
for what are all the inati 4 of 





30,000 law cases in a particular in this coun’ there 
were only 8 relating to patents. Gan the United Grates show 
anything like this? 
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DRUM PROTECTORS FOR THRASHING MACHINES. 
CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND COMPANY, ENGINEERS, GAINSBOROUGH. 
(For Description, see Page 26.)' 


| The heavy rains of the preceding week had laid the 
, until in places it looked as if it had been 
Tue thirty-seventh annual show of the Royal | rolled. In — laces, too, the bottom was very 
Agricultural Society of England will be held at bad, and it was difficult to obtain anything like good 
Taunton next week, the day of opening being and even work. The large extent of ground—over 
Monday the }2th inst. As is customary with the 65 acres—that has been reserved for these trials 
Society, the week prior to the Show has been de- gives ample room for testing the capacities of the 
voted to the trial of several classes of implements machines, although so large a number have been 
and machinery, the most prominent objects this entered for competition. Before proceeding to notice 
year being one and two-horse mowing machines. The | the trials, or _ descriptions of the various im- 
trials of these implements commenced on Monday | plements, we better refer in more general terms 
last, and have occupied the whole of the week up | to the nature and extent of the various entries, the 
to the present time. As will be seen from the | nature of the trials, and the points which it is 
general situation plan which we published last week, , especially desired to develop by them. 
of the trial fields and Show ground, the Society | As rere Span the aay haere take pre- 
has been fortunate in securing a good location for | cedence in the present trials. Of these no less than 
carrying out their trials, e site is indeed in | 53 have been entered for competition, there being 
—— respect a favourable one, as the various fields | 16 one-horse machines and 37 two-horse. Of 
lie close together and adjacent to the Show ground, | course this total does not represent the actual 
which is in the suburbs, and within fifteen minutes’ number of competing manufacturers, some of whom 
walk of the centre of the town. have entered t and four implements. As is 
The week’s work commenced on Monday with shown by the programme the trials are very com- 
the trials of the guards of thrashing-machine drums, plete and of great interest, and are divided into two 
carried out in the Show-yard, and the experiments | sets, those in which the general efficiency of each 
with Classes I. and IL, the one and two-horse implement is tested, and those instituted with the 
mowers, in the adjacent fields. Certainly no crops | d ometer to ascertain the work exerted when 


THE TAUNTON SHOW. 
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could be in a more favourable condition for develop- | the implement isin operation. The points stated on 
ing the good qualities of the different machines. | the next page have selected by the judges as 
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1. For mechanical construction and work- 
manebip, with soundness and quality 


2. Simplicity and lightness combined with 
strength ese on eee , 
3. Arrangement of gearing crank and its 
connexions ; construction of knife and 
bar, with form and position of fingers 100 
4. General arrangement and adaptation of 
machine for working on pyre pe genes 100 
5. Lightness of draught in and out of work 150 
€. General perfection of work, including 
closeness and evenness of cut, free- 
dom of clogging, and mode of leaving 


250 


100 


the cut grass : eos 250 
7. Price... eve ose ove eee , 50 
Total en - «- 1000 


In the third class of implements under tvial, that 
of hay-making machines, there are fourteen entries, 
and five points of merit have been selected for these 
as follows: 

1. Mechanica) construction and workman- 
ship, with soundness and quality of 
materials... eee se ose 300 
2. General arran t of machine and its 
gearing, including forward and back 
action, simplicity and lightness com- 
bined with strength ... - 
3. Arrangement and claptation of machine 
for working on uneven ground eee 150 
4. Perfection of work done on trial, includin 
freedom from clogging and ease of f 
management... joe eco 300 
5. Prive... pas ' ove ese on 50 


ee nas 
Class IV. comprises the self-acting horse rakes, 
and here we have eleven entries. In the trials of 
these machines seven principal points are enume- 
rated for special mention : 


1, Mechanical construction and workman- 
ship, = soundness and quality of 





mate os ove coe os 250 

2. Simplicity and lightness, combined with 
strength ... ooo wa on = 100 

3. Shape and capacity of rake teeth, with 
their mode of attachment eee ons 100 

4. Modes of adjusting teeth to suit various 
kinds of work ... ese - goo 100 

5. The simplicity and efficiency of the self- 
acting arrangement... ove ove 200 
6. Perfection of work done ... ows ee 200 
7. Price... in we ooo eco 50 
Total -» 1000 


The points of merit in the fifth class, that of horse 
rakes not self-acting, are similar to those just 
enumerated. The entries in this class, for the trials, 
number twenty-four. 

Class VI. remains a blank, no apparatus for dry- 
ing hay by artificial means having been entered for 
competition. 

With regard to the two extra classes A and B, 
for which special prizes are to be allotted, they may 
be regarded as an extension of similar trials com- 
menced last year at Bedford. In the former of 
these classes are a the guards or protectors 
to the drum of a ing machine, and there are 
seventeen entries for competition. The points to 
be awarded here are : 

1. Efficiency and simplicity ... eee ove 300 
2. Non-interference with quality and quan- 

tity of work done eee eee ene 300 
3. Mode of adjustment ies eee eve 100 
4. Price eae - ove ove e 300 


Total _ _ «. 1000 
Finally, in Class B, for the combined guard and 
feeder for the drum of a thrashing machine, there 
are eleven entries, and the following are the various 
points of merit : 


1. Mechanical construction and workman- 
ship, with soundness and quality of 


materials... due ose ose , 200 
2. Efficiency as a feeder, simplicity and 

ease of management... pas on 300 
3. Capabilities of feeder to take in all kinds 

of crops ... 150 


i. Efficiency as a guard, without interfering 
with the quantity or quality of work 
done ; wee vee oe eee 300 

o Price... ese oe ove fan eve 50 


Total : on +. 1000 

To return to the trials of the mowing machines. 
To enable the judges to form their conclusions upon 
the respective merits of the different implements, 
attention was paid especially to the following points, 
deduced from trials which in the case of the two- 
horse mowers preceded, and with the one-horse 
implements followed the tests with the dynamo. 
meter, 


in attendance upon the machine, the effective width 
of cut, the area mown, the speed obtained, and the 
closeness of the cut. With regard to this latter 
point it was ruled that the height of the cutting 
edges above the ground—that is the level of the 
fingers and knives—should be 17, in. To ascertain 
this, in the case of Class L., each implement was 
brought upon a board and the height of the cutting 
edge adjusted and measured; in only one instance 
—that of the W. Anson Wood machine—was this 
limit exceeded, the minimum height of the teeth 
being one-sixteenth of an inch in excess of the 
wens Be but although this was the case no imple- 
ment showed a better and closer cut than this. 

After this operation the mower was attached to 
the dynamometer, and run out in the field for a few 
minutes, to ascertain the draught when in opera- 
tion, and, in the event of any cone exceeding the 
assigned limits, to exclude it from further tests. On 
the other hand, with the two-horse machines being 
tried in an adjacent field, inability to reach the pre- 
scribed tests, threw out the implement for the dy- 
namometer tests. 

For the one-horse machines the 
that the haulage should not require 
over 33,000 foot-pounds per minute. ‘This, with 
the speed port. namely, alittle over 24 miles 
an hour, gives 150 Ib. as the pull not to be ex- 
ceeded, 

The dynamometer employed is the same as that 
used last year at Bedford in testing the carts and 
wagons. As we published on that occasion drawings 
and a full description of the apparatus (see En- 
GINEERING, vol. xviii., pp. 22, 24), we need only refer 
briefly to it here. e dynamometer is carried 
upon a wooden under frame, resting on four wheels, 
and having shafts attached, between which the 


horse is placed. The frame of the a itself 
is of ook. and it is capable of Seiad alban 
by means of wooden blocks, in order to adapt it to 
different kinds of work. The action of the machine 
depends upon the power exerted by the resistance 
to he See een the ~~ chain 
the vehicle through a t spindle 
@ spring, consisting of two plates, placed 
on the frame of the dynamometer at right 

it. One of these spring plates is pinned 
centre of its length to the and the other 
in the centre is coupled to the dynamometer — 
oe i eee € axis 
of the ine, ter ing through a guide 
takes hold of the draught plate betes mentioned ; 


me stated 


zB. 
Fisise 


it is then extended, until near the rear of the ap- 
paratus it terminates in a small pi working in a 
cylinder filled with oil, the of which from end 


to end is regulated at will by a controlling the 

passage connecting the two <— “The yeaa one 

of the vehicle are attached to each side of the 

draught plate, which is provided with castors to 

se the friction of the former rubbing against the 
rame. 

It is obvious that when in operation the draught 
plate travels to and fro upon the bedplate of the 
apparatus, the extent of the motion being de- 
pendent upon the amount of draught and the 
strength of the springs. It is this motion which is 
employed to record the power exerted, in the fol- 
lowing manner: Through a slot in the spindle, be- 
tween the draught | ye and the oil cylinder, passes 
a lever, the arms of which are proportioned as 3 to 
1, the fulcrum being at the bedplate, and the long 
arm extending — and taking hold at the 
upper end of a horizontal bar carrying the inte. 
grating arrangement, which consists of a small 
friction wheel in contact with a vertical disc to 
which motion is im from one of the axles of 
the apparatus. It is obvious that with a varying 
pull the position of the friction wheel in relation to 
the dise varies; and to take an extreme example, 
may travel from the centre where motion would 
cease, to the periphery of the dise, where it would 
reach a maximum, the speed being of course in all 
cases dependent on the velocity of the disc, The 
motion thus obtained is recorded by a counter on 
the instrument, and this number, multiplied by a 
constant, varying with the strength of the spring 
employed, will give the actual amount of work 
done. A distance-recorder also forms a part of the 
instrument, so that both space and power can be 
accurately measured, and from this the desired re- 
sults can be deduced. 

It was found desirable to make one slight altera- 
tion to adapt the dynamometer of last year to its 





These points were; the number of men employed 


present purpose. The leading wheels were removed, 
and a pair of smaller wheels substituted, these 


e exertion of | specti 


wheels being placed closer together, so as to avoid 
as far as possible laying the grass, and throwing 
work unfairly on the implement following in its 
track, 

We may now proceed to describe the leading 
features of the principal machines exhibited, pre- 
mising, however, that does not permit us to 
refer to the different implements entered by the 
same maker, unless they show a marked difference 
in design. And here we may remark that we think 
it a pity that the same makers should have been per- 
mitted to enter three or four of their machines for 
trial when these machines differ from each other 
only in small detail, as, for instance, in the case of 
Hornsby and Sons, one of whose implements has 
an effective cutting width of 3 ft., and another of 
2ft.9in. So frivolous a pretext for increasing the 
number of implements for trial ought to be rigorously 
discountenanced by the judges, 


Cuiasses I, anv II, 


To facilitate the descriptions of the machines in 
these classes we have saated two different types, 
American and English, for illustration, and by in- 
ion of them our notice of the other implements 
will be more clearly understood. 

The American mower we have chosen is the two- 
horse implement manufactured by the William 
_—_— Wood Company, whose London offices a at 
5, Thames-street. y is inde- 

ndent of the older and ipiliete-ens of 

falter A. Wood and Company, but the machines 
made by the two concerns bear a marked resemblance, 
The newer company we may mention is established 
ona very large scale, it having turned out no fewer 
than 11,000 machines of all classes since the com- 
ee of the year. a a 
e engravings on page 24 show a view of 
the me while the whole of the sdifferent parts 
are represented in the details marked 1 to 33. The 
only parts made of wood are the pole A, the hand- 
lever B, and the track board C. e width of the 
machine between wheels is 37 in., and to overcome 
the side strain produced by the action of the finger- 
bar and knife when in action, and which would 
otherwise be thrown against one of the horses, the 
pole, together with the driver's seat, is set somewhat 
out of centre. The Dg is bolted to the draught 
12, the axle of the wheels passing through the 
oles aa. On the same agle a floating frame 33 
is carried by the brackets 44, the width between 
which ee ee the width of the draught 
the latter fit between the brackets 


ion on the end of the 19, which 
passes through the arm e¢ of the g frame 33, 
this arm containing two ings 6 in , one at 


bearings 6 in. 

positions shown by the lubricators 
ff’. At the end of the spindle 19 opposite the bevel 
pinion 24, is the disc g, on the face of which is cast 
a projection which serves as a counterbalance. 
Opposite to this is the crank pin 4 set a little more 
than ]}in. from the centre, so that the throw is 
rather over 3 in., which is the pitch of the fingers. 
On the crank pin is placed the “ pitman” or con- 
necting rod 18, one end of which is formed with an 
eye brass bushed, and the other with a hook that 
takes into the end of the knife bar 31. This knife 
bar, of course, works to and fro upon the fin 

bar 3, being held in place by three small guides 
5* bolted down to the finger bar, a fourth one being 
formed of one end of the piece 4, the use of which 
will be explained shortly. A very noticeable detail 
in this machine is the manner in which the connect- 
ing rod is attached to the knife bar shown at 31 and 
31’. To the end of the knife is welded a small 
block, out of which are cut two projectionsii. Be- 
tween these a block £ is placed and held by pins, 
as shown, while in the block is formed a hole in which 
the hook at the end of the connecting rod is placed. 
This arrangement permits the free working of the 
machine even if the connecting rod is bent by a 
blow in the field, The knife bar is held in place by 
an extremely simple contrivance. On the top is 
placed the casting 4, which is bolted down through 
the finger bar to the sole plate / formed in the bar 





20, while in front, and pressing against the front 
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edge of the knife bar is the piece m (see 20), which 
is also fastened to the end of the arm 20, and is 
kept up in its normal position by a spring. When 
it is desired to take out the knife or to remove the 
connecting rod, all that is necessary is to depress 


the piece m till it clears the hook and attachment to 
the Enife bar, and to unhook the former. The arm 


0 to which we have just referred is a very - 
re part of the implement. It forms @ a the 
floating frame 33, one end » resting in the bracket 
8. which is bolted underneath the bracket o on the 
frame 33. On the lower end of the arm 20, and 
beyond the sole plate / is the bracket p, which 
carries the castor wheel 6, to which a free motion is 
imparted by means of the coupling 9, that attaches 
it tothe bracket p. Through the hollow arm 29, 
passes the rod 2], one end of which is bolted fast 
to the bracket 8, and the other projects sufficiently 
to have attached to it the end of the chain 14, The 
end g of the bar 17 is also over the end of 
the rod 21, the other end being attached to a collar 
placed around the end 
frame 33. We should here mention that the hole 
in the back of the braeket 8, through which the end 
of the rod 21 passes, is not round but oval, in order 
that the arm 20 may be free to rise or fall, and still 
remain tight. 

Having now deseribed the leading parts of this 
mower, we may recapitulate a little in order that 
our description may be clearly understood. The im- 
plement then rans upon two wheels 31in. in diameter 
and placed 37 in. apart, each with an internal geared 
wheel upon it, which together drive pinions mounted 
ona spindle parallel to the axle of the carrying wheels. 
‘This spindle has upon it a bevel wheel driving a 
bevel pinion which passes down one arm of the 
floating frame placedon theaxle, and driving, through 
a crank pin and connecting rod, the knife working 
in guides on the finger bar. The latter is bolted toa 
shoe on the end of an arm threaded on a bolt 
fastened at one end to a bracket on the floating 
frame, and at the other having a tie-rod connect- 
ing this arm and the fixed arm through which the 
spindle driven by the bevel wheel on the cross shaft 
passes. By this arrangement the movable arm 20 
can be raised or lowered, or it can be turned around 
the bolt on which it is threaded. 

To return to farther details. On the end of-arm e 
33, and protecting the disc g 19 from obstruction, as it 
passes through the crop, is the shield 22, This isa 
very essential provision to prevent the grass from 
winding round the disc and damaging the machine. 
‘The form of the dividing shoe is shown at 2. In 
the forward part of the shoe is an opening in which 
is the sole plate r to which the finger bar is bolted. 
To the rear ats a projection is cast on the shoe, 
having a groove in it as shown, to which is attached 
the small wheel which supports the end of the 
dividing shoe. This wheel is shown at 1, and it 
runs onasmall sleeve ¢, through which a square 
headed bolt passes ; the head is placed in the groove 
in the shoe, and the nut is tightened up against 
the sleeve so as to hold the wheel 1 in place. 
By this arrangement it is obvious that the position 
of this wheel may be shifted at will so as to 
raise or lower the finger bar. ‘This latter is shown 
at 3, and consists of a taper bar of wrought iron 
rolled cold, § in. thick, 44 in. wide at one end, and 
23 in. at the other. To it the fingers 5 of steel are 
bolted, as well as the three guide brackets 5, as 
before spoken of. It is necessary torfalfil the 
conditions of working that the bar and 
knife should be underthe control of ‘driver, 80 
that it- canbe lifted instantaneously to pass over 
avy obstacle, and dropped again as suddenly to re- 


sume its normal work. Again it is oftend to 
raise the inner end of the’ bar, or to lift the r, 
so that the dividing shoes bi than the attath- 


ment between the kuife the connecting rod. 
The arrangement of the machine enables all these 
conditions to be fulfilled. Thedi of the finger 
bar is effected by means of the whie) has a 
spring detent operated from the handle,-and . 
ing in the testh of the curved wack*$2 ‘esuiinh-40 
the frame. The lower end of the lever B is’ turned 
round, and at the end is fastened the chain 14 which 
passes around the quadrant 13 also on the frame. 
When the driver raises the detent and throws over 
the lever the chain is lifted, and as it will be re- 
membered that the lower end of the latter is 
attached to the end of the rod 21, passing through 
the hollow arm 20, to which the finger bar is bolted, 
this latter is lifted to. any desired height. In. this 
operation it will be observed that the arm 20 is also 
raised, turning upon its support in the bracket 8, 





bolted to the floating frame as already described, 
while the arm ¢ of this frame remains unaffected: 
But if it be desired, the draught frame can be locked 
with the floating frame by means of the lever 27, 
which is pinned to the latter, and has projections on 
it as shown, which engage in theformer. This lever 
can be thrown in and out with the foot at the will 
of the driver, who can also, without leaving his seat, 
raise the finger bar, &c., and turn it over the 
machine, when going to or from work. This is 
effected by means of the hollow arm 20, with which 
the finger bar is connected, and with which it turns 
as the bar is being raised. When at its highest 
position it comes into contact with the ca 29, 
which rests in a socket in the draught frame as 
shown, and in which there is also a spiral sprin 
tending always to keep the catch in its no 
position. As soon, however, as the edge of the 
nger bar strikes against the curved face w of the 
catch, the latter is pressed back until the bar enters 
the recess shown in the catch, and is held there 


of the arm ¢ of the floating | securel 


y- 

The detail for throwing the machine in and out of 
gear is very simple, and is shown in the details 
25, 26, 28. It consists of a clutch, one part of 
which is cast on the bevel wheel 23, running on the 
cross shaft, the other portion of the clutch 26 on 
the same shaft being formed with a groove around it, 
as shown at v. In this ve fitsa small roller, W, 
shown on detail 25. This roller is placed eecen- 
trically on the pin in the end of 25, which is a 
¢asting with a small handle at the other end, and 
fitting into the socket 28, which is bolted upon the 
floating frame at the point marked /’, detail 33. 
This brings it into such a position that when the 
roller w is in the groove round the clutch 26, 
by turning the handle of the spindle 25, which can 
be done with the foot by the driver, the elutch can 
be thrown in or owt of gear, and the machine 
stopped or set in motion. It will be noticed that 
there is a small curved projection z on the piece 28. 
This, when the latter is bolted in place, partially 
covers the bevel wheel 23, and serves asa protection 
against fouling of the reins, &c. Finally, we may 
mention, that the knife in this, as in most machines, 
works only when the implement is yng | driven 
forward. If it is backed all motion of the knife 
ceases. This is effected as follows: It will be 
noticed that on the pinion c, in detail 11, there is 
cast a circular box y, around which on the inside 
a ratchet gearing is formed. Within this box is 
placed the disc 10, keyed on the ends of the cross 
shaft carrying the bevel wheel 23. On the face of 
the disc is the pawl 2, which engages in the teeth 
round the box y. The whole motion is thus 
transmitted through the pawls and ratchets at each 
end of the cross shaft, and when the implement is 
moved backwards, the pinion ¢ revolves alone. The 
weight of this machine is about 600 Ib. 

We may dismiss in a very few words our notice 
of the W. Anson Wood's single horse mower, the 
construction of which is practically the same as that 
already @@seribed. It is, however, of course a 
emaller and lighter machine, the weight being 
425.Jb., atid the width of cut 3 ft. 6 in. 

Two small differences in detail alone call for 
comment. One is that a hinged joint is introduced 
into the connecting rod close to the point where it 
is placed om the crank pin. This is done to allow 
the rod to yield in case of its striking any obstacle 
in the field. The other difference is found in the 
arrangement of the catch for holding up the finger 
bar when travelling. : 

The English niowing machine we have selected 
for an leis one of several varieties manu- 
factared by Messrs. H. and G. Kearsley, of Ripon. 
The illustrations on page 2] explain the arrange- 
ment of the implement, which it will be seen differs 
essentially in all respects from the American ma- 
chine we have just described. 

The form of the frame, which is of iron, is shown in 
the plan, Fig. 5, from which also the nt of 
the motion will be understood. Upon the axleof the 
travelling wheels of the implement is keyed a spur 
wheel gearing into a pinion cast in one piece on a 
Sieedt which een a movable stud, and 
ws thé thotion to be thrown ‘im and out of gear 
by an eccentric lever; — last alluded 
to into a pinion on the main axle, and cast in 
the same piece with it is a bevel wheel, which drives 
the beyel pinion keyed on the crankshaft of the 
implement. This gearing is enclosed in a casing, 
which protects it and also serves as a 
Geri fo penent + een 9 Ot 

e lifting apparatus consists of an ordinary lever 
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connecting rod m. 
oil, and at every revolution of 
sufficient for lubrication is liberated 
end of the connect.ng rod is 
bar. The dotted lines «# show a sta 
secured to the frame a at the back of 
ment and to the finger bar 0, and joint 


the disc / a qua 
The 


ros 
=. 
EF: 


keep the frame in . Thelever 
on the frame a, which carries the crank lever, and to 
whlch pecans through the slotted lever 

passes thro see Fig. 
attached to the finger bar, the qasdeent poet 
nected to the joint bar, This is the lifting arran 
ment. For stopping or starting the implement, 
lever s is employed, having at its lower ext: 


fan eccentric working on a stud w, on which the 


wheel ¢ and frevolve. This is effected by moving 
the lever from 1 to 2, as shown in dotted lines, 
The guide in which the knife works is shown a 
e’, and the notch already mentioned is at /’. This 
forms part of the guide for the knife to work in, 
The slanting edge e’ prevents the accumulation of dirt 
upon the guide. Figs, | to 4 also show the manner 
in which Messrs. Kearsley form the of their 
implements, The fi lare made in the ordi- 
nary way, but in the bottom is formed a recess 4, 
and on the top is placed a steel liniag 2, secured to 
the fin bar 3, by the bolt 6, the squared head 7 
of whie lies flash {a the recess 5, the same bolt on 
the other side being secured by the nut 8 in the 
recess 4. The front end of the steel lining is made 
with a tongue that fits into the recess shown on the 
top of the finger bar. The advantages claimed by 
this arrangement are, that there are no projectin 
nuts to offer any resistance or o jon, or aro 
which the cut grass can gather, 

Mr, W. Brenton, of the East Cornwall Im t 
Works, Polbathic, Cornwall, com in Class I. 
with a one-horse, and in Class II. with two two-horse 
mowers, one cutting on the right and the other on the 
nny ve side. —~ are well-made machines with 
iron frames, and presenting one or two specialities 
of detail, which we illustrate by the meme ope | 
diagram, in which a is the axle to which main 
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MOWING MACHINE BY MR W. BRENTON, POLBATHIC, 
CORNWALL ; DETAILS OF LIFTING GEAR, 


frame ¢ is h by ings, d is the brac 
oud bomen bateierin ie mee cn 
to the underside of which the pole is bolted, as 


shown. On the bracket d is a sroperiing 6 
¢ 


spindle on which is an eccentric and a 















ae Oe eeaee enn —aeagie 


- 


— 
. 


a 


i 


POY ~0n~ ale 


wh 






_ 
ee 


EE erg: 


er oye = — + 


— 


—— 


= Sour 


~ sr 


A ND 
me 
- 








+ aS 


~ 


ae 


= 


een a sana Mies ee te 


yoo eg oe 


qe ner eng 


0g ow ee 





ENGINEERING. [JuLy 9, 1875. 








24 





TWO-HORSE MOWING MACHINE, AT THE TAUNTON SHOW. 


CONSTRUCTED BY THE WILLIAM ANSON WOOD COMPANY. 





over the lever ¢, the connecting rod / raises the main 
frame g. On each side of this frame is placed 
a rabber pad 44, which helps to absorb the shocks 
that would otherwise be thrown on the necks of the 
horses. 

The annexed diagram shows the form of lubricators 
used on these machines. They consist simplyof cups 
cast on the bearings ; a washer with a smal! hole in 
the centre is soldered on the top, and the cup itself 
being kept filled with oil and wool. 

The Walter A. Wood Mowing 
Machine Company compete in each 
class with one of their ordinary 
machines of the we!-known pat- 
erns which have been so favourably 
received in this country and on the 
Continent for many years. The 
design of this machine is extremely 

i and simple, and in its general 
eatures it somewhat resembles 
that of the William A. Wood Company. We 
have on previous occasions described this imple- 
ment, but may mention here two or three neat 
details. The lubricators are kept closed with a 
plug held up in place with a spiral spring, so that 
no dirt can possibly enter, while at the same time 
there is no difficulty in oiling as the plug yields 
readily to the nozzle of the oil can. The knife end 
of the connecting rod is held in place by a simple 
and efficient contrivance. It is turned round to 
form a hook, which passes into a hole in the knife 
shoe, and hinged to the latter are a finger anda 
cam ; when the finger is thrown down into its place, 
the end presses against the connecting rod on one 
side, and a projection on the shoe on the other side, 
while the cam before mentioned falls into a recess 
in the finger and locks it. All lateral motion is 
thus entirely prevented. The third point we may 
mention is, that the knife guide is so arranged that, 
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in working, a clear space is left between the back | Messrs. Hornsby and Sons, to whom we venture 
of the knife and the edge of the finger bar, in order | to believe the first prize in each class will be awarded, 
to allow dirt and other obstructions to fall through | have no less than six entries of one and two-horse 
and prevent the fingers or knife from becoming | implements, and all their machines are excellent 
choked, | examples of design and finish, We may select one 
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FEEDING APPARATUS AND DRUM GUARDS FOR THRASHING MACHINES, AT TAUNTON. 
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COMBINED GUARD AND FEEDER. BY MESSRS. NALDER AND NALDER, WANTAGE. DRUM GUARD. BY MESSRS, NALDER AND NALDER, WANTAGE. 


of them for brief description. It is driven off one | tected by a light screen which appears to answer | upon a bar bolted to the main frame, and having 
wheel only, the pinion actuated by the internal | the purpose for which it is intended. A means of edge graduated so that the seat and pole can 
gearing being at one end of a cross-shaft, while at | adjustment is provided having for its object the | be shifted to the right and left according to cireum- 
the other end is the bevel wheel which drives the | better balancing of the implement. The frame The height of the castor can be re- 
pinion on the crankshaft. The crank disc is pro- | carrying the pole seat and lifting lever is placed | 7) moves up and down in a stud, 
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and the small runner outside the divider can also be 

raised or lowered, the bracket on which it runs 

being held in place by a stud working in a slotted 
k 


rack. 

Messrs. Hornsby and Sons’ arrangement for throw- 
ing in and out of gear is worth notice. It consists 
of a small flat bar with a curved end working to 
and fro in a guide. The position of this rod is just 
over the cross-shaft, and the end enters the box that 
sheathes the pinion and clutch. The curved end of 
the rod engages with the end of a stud, part of 
which is cut away so as to form almost a flat face. 
This stud turns in a bearing on the frame, and on 


the end is a foot lever by which the stud can be turned |i 


and the rod thrown to and fro, It should be men- 
tioned also, in connexion with these implements, 
that the internal teeth of the main driving wheel 
are closely sheathed to prevent dirt from entering. 
Messrs. Brigham and Co, of Berwick, contest 
with three machines in these classes, one in the first 
and two in the second. They several features 
that a them from the implements of other 
makers. ‘There is no gearing on the main wheels, 
but these drive the machine by means of spring 
pawls attached on the inside of each wheel to 
opposite spokes, and engaging into the teeth of a 
small ratchet wheel cast on a sleeve through which 
the axle 
is a large bevel wheel, driving a pinion, the spindle 
of which is carried backwards at an angle, and 





On one side and upon this sleeve | 


latter is very short. There are no ial features 
about the connecting rod or the disc, but the latter 
is shielded from the grass by a trough-shaped frame, 
which extends right across the machine, and is in 
fact a floating frame. The pole is bolted to a shoe 
on this of the implement, and the seat is placed 
on the end of a straight bar which is fastened to the 
mainframe. ‘The seat is placed in the centre of the 
implement, but the pole is out of centre so as to 
secure a good draught. There are two levers in this 
machine, one for raising the floating frame, and 
adjusting the fingers, and the other for vee Ae 
finger bar. When the latter is raised for travelling, 
it falls into a claw on the outside of this lever, and 
is thus retained in position. 

The Osborne “Ceres” mower is a very light, 
well-designed implement. It is not driven by in- 
ternal gearivg, but through a system of spur and 
bevel wheels, something like the Kearsley imple- 
ment already described. This gearing is sheathed, 
but can be got at when desired by ae 
the seat, the bar of which is hinged to the e. 
The raising lever in this implement has a curved 
bevel rack at the end, gearing into corresponding 
teeth on the end of another lever coupled to the 
finger bar. 

Of the several machines shown on the trial-field 
by Messrs. Harrison, McGregor, and Co., of Leigh, 
Lancashire, it is sufficient to say that they are well 
designed and well made, and that the work they 


terminates in a disc wheel with internal gearing, | performed was excellent. They drive only from 


the bearings being formed in a bracket cast in one 
piece with the sleeve already mentioned. With the 
internal toothed wheel gears = on the end of 
the crankshaft, which parses dow 


dise and crank pin. 
bar is attached is hinged to the main frame close to 
the disc, and the lifting chain takes hold of this bar 


and passes over the quadrant which turns upon the | 


pole. A pin bearing in a bracket bolted to the 


tinger bar can be turned up and thrown across the | 


ole. Altogether this machine possesses much merit 


in the simplicity of its design and it shows good | 


work in the field. 

Mr. John Williams, of the Phenix Works, 
Rhuddlan, near Rhy!, has entered three machines, 
in which the distinguishing features are due rather 
to slight alteration in design than to any originality 
of combination. 

The mowers of Messrs. Picksley, Sims, and Co. 
show very excellent work. They are driven only 
from one wheel, so that the cross shaft is dispensed 
with, and the form of the frame is modified accord- 
ingly. The position of the floating frame and finger 
bar can be adjusted by means of a lever working in 
a toothed quadrant, and actuating a curved slotted 
link in which is a pin fastened to the frame. The 
finger bar is raised by means of a lever, chain, and 
quadrant in the ordinary way. 

The mower of Mr. W. Matison of Leeming Bar, 
Yorkshire, has been evidently sent in for trial un- 
finished, and is altogether a rough and clumsy piece 
of work. It possesses the merit of simplicity, com 
ever, in a certain primitive sense. It consists of a 
cast-iron frame placed on the main axle, and from 
which, below the axle, springs the shoe carrying the 
pole. On the shaft close to one of the carrying whests 
is a large bevel wheel driving a pinion, running in 
bearings on the frame, and on the spindle of this 
pinion is a spur wheel, w sich drives a pinion under- 
neath, and this being on the crankshaft gives motion 
to the knife through a short connecting rod. 

The so-called * Invincible” mower of Mr. W. 
A. Fell, Windermere, can, at all events, boast of 
weight and solidity in its construction. The Gothic 
architecture of its wheels, and the general decoration 
of the machine may plead for the maker's taste. 
As for the arrangement of the implement, the gear 
is carried on a floating frame hung upon the main 
axle, and motion is im d from the internal gear- 
ing on the main wheel, In other respects the ordi- 
nary parts of a mowing machine are present, and 
arranged in an ordinary manner, but the whole 


design strongly indicates very provincial mechanism. efliciency prior to the awards bein 


Messrs. D. M. Osborne and Co., of Auburn, New | 
York, have two two-horse mowers, both of them of | 


good design. The ** No. 1 Mower” is driven by spur| Sons, Messrs. Samuelson and Co., the 
on both wheels, but there is no main| Anson Wood Company and the Walter A. Wood 
axle, the spindles on which the driving | Company. 


gearip 
throug 
wheels run their ing in a cast-iron frame 
m front of which are two brackets to carry the 
cross spindle, which thus lies in the front of the 
machine. On the spindle is a bevel wheel driving a 
pinion on the end of the crankshaft, so that the 


n to the front of | 
the machine, where it terminates in the ordinary | 
The frame to which the finger | 


ance of certain of the competitors. 


one wheel, and the gearing is all carefully boxed in. 

Messrs. Samuelson and bo. show three machines 
on the trial field, all of their well-known pattern, 
driving from both wheels with the brackets for the 
cross spindle bearing higher than the main axle. 
The quadrant of the lifting lever turns on a pin in 
a bracket on top of the pole, and the chain 


|round a sheave in the under frame, to take hold of 


the bar connected with the fingers. The arrange- 
ment for throwing in and out of gear resembles 
that of W. A. Wood, but is not so conveniently 
reached. 

Messrs. Burgess and Key enter one two-horse 
machine of their ordinary pattern and good work- 
manship ; and Messrs. Lewin and Lorscock contest 
in both classes, with fairly designed but somewhat 
heavy implements. Of the remaining makers, 
Messrs. Haughton and Thompson, of Carlisle, have 
two substantial but somewhat clumsy implements ; 
Messrs. Vipan and Headley’s mowers call for no spe- 
cial remark ; and Mr. Wray, who did not put in an 
appearance on the first day, shows implements 
scarcely qualified, we should imagine, to compete 
successfully with many of those we have described, 





We have already mentioned that, in conducting 
the trials with the mowing machines, it was found 
convenient to test the one-horse implements with 
the dynamometer before carrying out the general 
trials for efficiency, while these fatter trials were 
being conducted with the two-horse mowers pre- 
vious to their being worked with the dynamometer. 
By this means a certain number of implements that 
have not conformed with the conditions laid down 
by the judges may be excluded from further trials 
if thought desirable. We also stated that, in test- 
ing the one-horse mowers with the dynamometer, it 
was decided to fix the height of the cutting edges at 
lysin. above the ground. After trying the whole 
class under these conditions it was found that, 
almost without exception, the draught was too great 


'for them to conform with the Society's definition of 


a horse power, and the class was accordingly again 
tested with the cutting edges raised to ljgin. By 
this change the resistance in working is very greatly 
reduced ; but even so, we believe that not a few 
will exceed the required mean draught. 

On heya pray § afternoon the judges made their 
selection of one-horse machines for the final trials. 
The preliminary runs with the dynamometer and 
for general work had disqualified large numbers, 


and only five makers received instructions to be 


on the field on Thursday for final trial in general 
given. The 
names of these makers are as follows: Messrs. 
Harrison, McGregor and Co., Messrs. Hornsby and 
illiam 


TuRasHING Macutne Drum Gvarps. 
Seventeen names are entered in the list for com. 
tition in this special class of trials. The number, 

owever, was somewhat reduced by the non-appear- 

The experi- 


ments were begun and concluded on Monday, with 


the of trying the of Mr. J. P. 
Fison the ba oe “ast bei the only one 
containing any parts driven by the machine, and con- 


uently rama | power. 

n reterring to the various points of merit chosen 
by the Society, and given by us at the beginning of 
this notice, it will be seen that the qualification of 
price, which in all the other classes, is rightly made 
v subordinate to other things, is given a very 

igh im ce in this special class, no less than 
300 marks, or nearly one-third of the total being 
assigned to it. In this, the Society was doubt- 
less actuated by the desire to encourage the produc- 
tion of some efficient contrivance so cheap, that 
and other owners of thrashing machines 
should be encouraged to purchase them, and apply 
them to their machines in order to reduce the risk, 
and the number of accidents that occur in working 
them. So far this intention was laudable, for there 
are many thousands of machines now running which 
ought to be protected. But there is another side to 
the question which is likely to be productive of dif- 
ficulty in making the awards. Thus, several of the 
competing manufacturers set no price against the 
they make, thus leaving it to be inferred that 
ey make no charge for them, and one maker, places 
the word “ free” against his entry. Now, on the 
other hand, one the most effective, if not the 
most effective combinations, is at the same time the 
— expensive. — = ad re or. of 
in ose makers who su r guards free 
will ‘be credited with the fall camber of marks, 
while the most costly apparatus will have the 300 
marks placed against it. This of itself appears 
to us unjust, and taken in connexion with the rules 
of the Society as contained in their programme, it 
becomes absolutely ridiculous. 

In Article 12 of their general regulations it is said 
that “ the —— must state the selling price 
of each article complete and in good a : 
and each exhibitor will be bound to execute all orders 
given to him in the Show-yard, at the price stated 
in this specification, and to deliver the implement 
within six months of the close of the Show, on pain 
in case of failure of such e ent, of not being 
again allowed to exhibit at the meetings of the 
Society.” Those makers who undertake to supply 
their apparatus free, are thus placed in a false posi- 
tion, equally with those whose price is high. It is 
very true that the former make no extra charge for 
machines fitted with the drum guard, but this 
special class does not deal with thrashing machines, 
only with the guards or other combination to be 
applied to such machines. Those makers, therefore, 
who have undertaken by their ification to make 
no charge for the object entered for trial, would be 
bound to fulfil any orders given them gratuitously, 
which is absurd. We trust that this point may be 
duly considered by the judges, who would do an in- 
justice either by awarding them the full 300 marks 
or by disqualifying them, as it would appear to lie 
in their power, on account of the “ price stated 
being so manifestly low, that the exhibitor cannot 
consistently supply at such price.” 

Messrs. Marshall, Sons, and Co., of Gainsborough, 
enter for competition two classes of drum pro- 
tectors, — we eerate on e 21. In the 
arrangement shown by the upper figure on that 
a platform D D is fixed, at oamuble height ius te 
drum, and within reach of the feeder, and to this 

latform is attached bya spring E, a projecting 
board F. A handrail B C surrounds the feeder. The 
projecting board is hinged to one ledge of the drum 
mouth, and is also connected to the handrail. 
During ordinary working, the drum mouth has a 
clear opening for the grain, which falls down the 
machine M, butin the event of one of the attendants 
falling against the platform, or the handrail, or if 
the man feeding the machine wishes to leave the box, 
the spring.E is released by the action of his pressing his 
hands on the rail B, and the protecting board falls 
on the drum mouth, effectually blocking its entrance, 

In addition to the arrangement just described, 
a lower platform A is also placed round the feeding 
box, is attached to the handrail, so that the 
feeder in stepping out of the box, places his foot 
on the platform, which presses it down, pulling with 
it the handrail to which the cover is and 
in this manner the drum mouth is closed. The 
platform D may be fixed on either side, or at the end 
of the handrail . A light guard G is also introduced, 





which can be moved on side, to protect the 
drum mouth, on pardon yh, med that on which 
the grain is being passed to the hands of the feeder, 
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The second apparatus by the same makers, which | for the feeder is placed on either side as desired,| The second yor y aoe is very similar to the 
we illustrate by the lower figure on page 21, is| and when not in use, the hood, and sides can but it has instead of flexible sides to the 


intended to act in a similar manner as re 
closing the drum mouth, but in the place of a hand- 
rail a pair of bell cranks I are employed, working 
on fixed studs, one on each side of the main frame, 
and connected by a rod to a lever J on each end of 
the spindle K, which turnsin the bracket K'. In 
the centre of the rod is placed a lever L of the form 
shown in the engraving. The feeding table is shown 
at D, which can be shifted to either side of the 
machine, or placed in the front of the feeder. It 
will be seen that the table bears upon the guard 
board F, and if apy undue pressure is thrown 
upon D, the trip lever L.is released and the 

falls. The same thing happens if the board A is 
depressed, since it strikes a lever coupled to the 
bell crank I, and drawing M forward releases the 
catch of the lever L, 

The dram of pop . Nalder and Nalder, ¢ 
Wantage, is shown e engraving on 25. It 
cone of a hood eee the ota end of a 
board hinged to the inclined feeding board. In the 
event of pre se falling f from the feed- 
ing-box, the hinged beat is thrown out into the 
position shown in dotted lines, and rests against the 
higher studs in the sides of the hood. If it is desired 
to cover the drum ently, when the machine 
is not at work, the hood is lifted, and the board is 
thrown over till it rests against the studs in the side 
of the feeding hopper, as shown in dotted lines. ‘The 
hood is then replaced, 

Mr. J. P. Fison, of Cambridge, competes in this 
class with a development of the imperfect apparatus 
he exhibited at Bedford last year. Since that time 
he appears to have, overcome all the difficulties and 
objections evident in his first plan, and has produced 
a guard which is undoubtedly possessed of great 
merit, and appears to form a thorough protection to 
the attendants on the machine. In the mouth lead- 
ing to the drum is placed an inclined board down 
which the grain is fed, and above is a cylinder the 
full width of the openivg, running in bearings sliding 
in slotted brackets, and kept up in place by a balance- 
weight at each end mounted on the extremity of a 
lever lying within the body of the machine. Holes 
are formed in the levers, so that the position of the 
weight may be modified according to the nature of 
the grain being thrashed. Around the cylinder and 
extending along its whole length are placed strips 
of wood, which serve to carry the grain to the drum. 
The inclined board is attached to the cylinder in 
such a way, that if any pressure is thrown upon 
either, both fall, of course raising the balance- 
weights, while the cylinder coming in contact 
with the board, the entrance to the drum is 
entirely closed. By this arrangement it appears 
impossible for any person to fall near the drum, 
or to receive any injury. The cylinder is 
driven by a strap over a pulley on one side, and 
from another alley on one of the shafts of the 
machine. Another advantage which this arrange- 
ment undoubtedly possesses is, that it is almost im- 
possible for any stones, which often find their way 
in with the grain, to be thrown out violently. In 
unprotected machines this not unfrequently bap- 
pens, and is a source of danger. It is claimed by 
the exhibitor that the power required to drive the 
cylinder is compensated for by the fact that the work 
of feeding is rendered lighter, and that more grain 
can be fed in through the same-sized opening ; this 
statement, however, was not visibly corroborated 
during the trial. Another point of merit in this 
apparatus is, that men thrashing with a machine 
fitted with it cannot throw it out of service, since 
it will only work when acting as a . In finish- 
ing up, small passages are opened at the back of 
the hood, which partly shields the cylinder, and all 
loose grain on the top of the machine can be swept 
through into the drum. 

Messrs, Clayton and Shuttleworth enter three 
machines in this class, none of them, however, pos- 
sessing any feature of novelty, but being simply 
the apparatus supplied by them with their regular 
machines, We may describe two of these arrange- 
ments, 

In the first the drum is protected by a curved 
hood, the angle of which, and consequently the 
width of feed opening can be regulated at will, by 
means of studs which move in curved slots in the 
boards which form the sides of the apparatus. The 
apron board in front of the feeder np hinged, and 
can be raised or lowered, the angle being regulated 
by means of similar studs, and nenuael to those 
just mentioned. A table on which the grain is laid 


be folded back so as to lie flush on the top of the 
e. 

The second apparatus exhibited consists essen- 
tially of an apron in front of the feeder, formed of 
three boards jointed to each other, and attached to 
the frame in such a way, that if one of the attend- 
ants should fall, in such a manner that he would 
be ase by the drum if no protection were pro- 
vided, his falling weight throws up the apron and 
entirely shuts off the drum, Means of adjustment 
are provided for regulating width of feed open- 


machine in this class, to which, 
feeder is added, and it is thus converted into an 


entry for Class B. 
essrs. Tasker’s consists of a 

over the feed o , and a flat apron 
front of the feeder. The hood projects far 
to prevent any one from falling the drum f 
the top of the machine, whilst if feeder 
falls forward, his weight upon the board 

the latter in motion, and thus siiens iiatend. which 
is linked to the apron by levers on each side, and the 


i 
i 


i 


li 


drum is thus completely enclosed, When finishiog 
up, the attendant, on leaving the feeding well, throws 
the hood over the drum, and he is then to 


sweep the top of the machine in safety, as there is 
an > agro left at the back of the hood, through 
which the sweepings fall into the drum. It will 
seen, however, that this arrangement, in common 
with most of the‘others, requires some action on the 
part of the feeder to render it efficient, 

Messrs. Hornsby and Sons show a guard, built up 
of boarding jointed and hinged in many directions, 
so as to secure every combination that di t con- 
ditions of feeding may require, In its full deve- 
lopment it consists of two side fences roy Achy: 
high, extending from the drum hood to the of 
the machine, and so efhclosing the feeder entirely, 
The hood is formed with a wide table on and 
front of the feeder is a hinged apron which, 
if it be thrown up, encloses the drum. When not 


in work this board can be fastened with a 

to the rage Bay In ae ge of oer +4 
isa which it is inten should opened 
finishing . up, the sweepi the shakers, 


upon 

| When this guard is used im this form, the sheaves 
have to be lifted over the fence, and handed to 
the feeder, but if he desired to avoid this, the fence 
on either or both sides may be converted into a 
table about 18 in. wide, this width being hinged to 
the lower board of the fence, and by this combination 
a protection about 12in. high is left on one or both 
sides of the drum. The position of the table on 
top of the dram can be altered so aa to convert it 
into a simple hopper, or into a feeding board when | 
two men are employed for this purpose. The angle 
of the apron board can also be adjusted at will. It 
occurs to us that this arrangement fulfils the condi- 
tions of an effective guard more imperfectly than 
any other on the ground. If employed with the 
fence raised to its full height extra labour is thrown 
upon the attendants in lift ing the sheaves, and if it 
be reduced in height by forming with it the narrow 
table or ledge as described, we should imagine that 
this very contrivance may lead to accident by 
tripping up the men. Moreover, and this appears 
a very strong objection, the fence may be removed 
altogether, a result certain to happen sometimes, as 
its employment does involve a certain amount of 
extra labour, and, when removed, the drum is left 
very dangerously exposed. 

Mr, W. Wilkinson, of Shrewsbury, shows two 
kinds of guards adapted for the sake of convenience 
to one of Messrs. Marshall's thrashing machines, 
One of these consists of a hood with sheet-iron si 
each side being made in two tg and hin 
together. The hood is kept in place by means of an 
iron strut and spiral spring, fastened with a staple 
to the top of the machine, and lying loose when the 








5 


an apron-board which is thrown up to cover 


Em. v 
essrs. Tasker and Sons, of Andover, og te fe 
however, a8 . 


thrasher is not at work. In front of the feeder ig |i 


Wallis Steevens in this place, they failed to 
enter the trials, having been late in the delivery of 
their machine. 


Comsrxep Daum GUARD AnD FeepER. 
The number of entries for trial in this special class 
amounted to eleven, and @ ¢ amount of 
meritorious ingenuity has been displayed by the 





several round bars, as shown on the sketch, in whic 


the dotted lines show it 

full lines when the machinollh The curved 
bars which form the framedor the fence are centred 
on a spindle upon which the revolving tines are 
placed. To the rear this arm is extended to a 
quedrant, in which is. curved slot, not shown in 

sketch. In thisslot is placed a 
the one lever, the pag fnigt a ha 
on a shaft, carrying a f throwing the driving 
upon the fast or loose pulleys, If 
fore, falling upon the feeding shakers is carried 
down against the fence, the latter is forced down 
until the lowest bar almost touches the shakers, and 
further progress is prevented; at the same time the 
belt is shifted and machine is 
Messrs. Marshall, Sons, i 

two ents, both of which we illustrate on 
es. first is based upon the old and well- 


n system of continuous belt f , and is 
shown in Figs. 3, 4, and 5. Onthe surface of 
the ‘orm T, travel an of wooden 
crossbars B B, towards the drum, motion being im- 


to them by a belt over the pulleys A A. 
hort tines are placed at intervals on the crossbars 
in such a way as to alternate with each other, and 


at a convenient height above the platform T, isa 
series of tines I H, which are to oscillate by 
means of the shaft F, the crank C, and the pulley E. 


The distance of this shaft, and consequently the 
height of the tines above the platform, can be ad- 
justed by means of the combination marked U V, 
the shaft being caused to move up or down in slotted 
brackets which carry the bearings. 

The means adopted for automatically stopping 
pea iemy Myce ke yee! rene bo ee ng 
apparatus is imparted from shaker t by 
means of a belt, fast and loose pulleys C being em- 
ployed. A lever L is used for throwing the ar- 
rangement in and out of motion, The receiving 
board J is hinged, and is carried on a spring J’, 80 
that if any preasure is thrown upon it, as in the 
— of an Sania saline: the board yields, and 

¢ apparatus is put out ° 

In the other eaunal oll tosdar sud deme pro- 
tector exhibited by Messrs. Marshall, Sons, and Co, 
(and which we illustrate on i i 
end view, and Fig 2 a fronte 
and B is an inclined board 





a 


drum if any one falls against it, while if an 
ant pam oo 108 Woes © fo Seah latter y 
partially by the compression ing on 
supporting strut just mentioned. A a in 
the machine is connected by a chai 
with the side of the hood, so that when the latter is 
in working order, the chain is loose, and the 
can be raised for sweeping in, but when the w: 
apparatus is laid flat for travelling, the chain tightens 


g 


» 








the trap is fast. 
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¥ ©', which secures the board D in any desired posi- 
tion, giving more or less width of opening into the 
drum mouth. 
The covering-in board Q (which is closed when 
the machine is being transported by moving an iron 


strut on each side of the frame) forms a hood or 
cover to the drum mouth, and further protection is 
provided by the hinged rail T surrounding the feed- 
ing hopper on three sides. This rail is supported by 
springs at U U, and in this position it retains the 
bell cranks W W, and the forked lever Y, as shown, 
but should any one fall upon the rail T, the bell 
cranks are pressed down, and the forked lever is 
thrown outwards, pushing the belt from the fast 
to the loose pulley, and instantly stopping the 
motion. The bell cranks are connected by the rod 
X, so that should the rail T spring in consequence 
of the weight falling at one end only, the con- 
trivance for throwing out of gear is equally efficient. 
Messrs. W. Tasker and Sons compete with two 
machines similar in construction, but to one of them 
is added a contrivance for cutting the sheaf bands, a 
refinement of doubtful value, we should imagine, 
since it is scarcely applicable for any great variation 
al in the sizes of the sheaves. Their arrangement is 
: an improvement and development of the one showed 
by them at Bedford last year. The apparatus is 

} enclosed in a casing on top of which is a curved 
hood, and in front a hinged feeding board which 
yiek ds if any one falls against it, throwing the ma- 
{ chine out of gear and stopping it. The back of the 
casing is formed by a board in the inner side of 
\ which are placed two rows of fixed tines, in such a 
position that the tines in two revolving drums come 

opposite to them when at work. Yor thrashing 

grain, the top row of tines may be re- 


/ 


ee 


bi loose 


Pi moved, and the board itself is capable of adjust- 
. ment so as to give an increased width of feed, 


by being attached to the casing at the top, on 
each side, by slotted brackets, through each of 
which the bolt passes. By slacking these bolts the 
board can be thrown outwards at the top. The 
drums are placed one over the other vertically, one 
is cylindrical, and the other four-sided. Motion is 
given to the lower one on one side by means ofa 
belt from the shaker shaft passing over a pulley, on 
which is a toothed wheel actuating another toothed 
wheel on the drum spindle by means of an interme- 
diate pinion, mounted on the end of the lever con- 
seated te the hinged feeding board already de- 
scribed, in such a way that when the latter is pressed 
down the pinion rises and the drum is thrown out 
of gear. On the other side of the machine the 
lower drum drives the upper with a train of three 
toothed wheels. 

Messrs. Hornsby and Sons’ combined guard and 
feeder consists of a close drum, carrying around 
it a number of beaters in which tines are placed at 
intervals. These revolve between a row of fixed 
tines at the back of the feeder. Above the drum a 
series of springs are placed to assist in retaining 
the sheaf while it is being separated by the revolv- 
ing tines, the fixed ones completing the distribution. 
If it is desired to thrash with straight straw the 
fixed tines are removed. A substantial casing sur- 
rounds the apparatus. 

Messrs. Holben and Fison’s apparatus does not 
show to advantage among the better finished and 
more complete arrangements. It is an endless band 
feeder, but, unlike Messrs. Marshall's plan, a num- 
ber of endless belts studded with wooden carriers 
travel over an inclined platform and rollers at each 
end. The lower roller is driven by a belt from the 
shaker shaft, and on the end of the upper roller 
spindle is a pulley, from which a distributing roller 
15 in. in diameter, and having pallets spaced around 





its circumference, is driven. Above the roller at 
the lower end of the feeding platform is another 
roller driven by a round cord passing over a grooved 
pulley close to the pulley on shaker shaft. The 
position of this roller can be shifted so as to vary 
the size of the opening. The whole apparatus is 
covered in, as it is very necessary it should be. 

Messrs, Clayton and Shuttleworth have intro- 
duced a good and very simple safety arrangement to 
their Wilder's feeder. The shaker boards are spaced 
a little distance apart, and each space is filled in 
with a board flush with the shaker, except at a point 
in advance of the sweep of the oscillating tines, 
where in each board there is a projection, pressure 
upon which is transferred to a series of levers on 
each side of the feed, and throws the driving belt 
from the fast to the loose pulley and stopping the 
machine. The position of the oscillating tine bar 
can be changed at will, so as to give a greater or less 
width of feed opening. 

Messrs, Ruston, Procter, and Co. employ an in- 
clined spring feeding board. which in relation to the 
starting lever can be set to any degree of sensitive- 
ness, so that, like several of the other arrangements, 
pressure against the board stops the mmchine by 
throwing a clutch out of gear; this apparatus not 
being driven by a belt. The feeders consist of 
three shafts carrying broad curved blades. These 
are driven from the shaker shaft, and are caused to 
move — by means of suitable gearing. Of 
course the usual hood and casing are common to 
this machine. 

Finally, we come to Messrs. Robey and Co.'s 
entry in this class, which shows considerable in- 
genuity and merit. Within the casing is placed an 
oscillating receiving board, slotted at intervals 
throughout its width. Below this board is an 
oscillating bar on which are placed a number of tines, 
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the position of which correspond with the slots in the 
receiving board. In front and above this board is a 
row of fixed tines, and at the end of the board, 
midway between each slot, is placed a curved iron 
bar to prevent the return of any grain after it is fed 
in. Motion is given both to the oscillating tine bar 
and the bar by eccentrics on the shaker shaft and 
connecting rods, the ends of which can be adjusted 
80 as to give a greater or less travel according to the 
crop being thrashed. The eccentrics are so adjusted 
that as the tines feed the grain forward, the board 
falls to facilitate its being fed upon the drum, but 
after about one-fourth of the travel the board begins 
to rise, while the tines are still falling, and the 
grain is then brought into contact with the fixed 
tines which complete the distribution. The total | 
travel of the oscillating tines is from a vertical to a | 
horizontal position. On the top of the machine a | 
table is placed in a diagonal ition for the con- | 
venience of the feeder, and this table may be shifted | 
from right to left according to circumstances. 








Batetas Coat.—The exports peat org ot 
st five months of this year, were 1,580 tons. Of | 
this total, 1,516,000 tons went to France. The exports in the | 
first five months of 1874 were 1,350,000 tons. | 


METRE GAUGE ROLLING STOCK. 

In continuation of our account of the Swiss metre 
(3 ft. 38 in.) gauge rolling stock (vide page 489 of our last 
volume), we publish this week a two-page engraving, to- 
gether with other views on the present page, showing 
the passenger carriages and goods trucks built for the 
Swiss Society for Narrow Gauge Railways. In the first 
place we subjoin a list of this stock, indicating the number 
of each kind delivered, the number of wheels, also tare 


weight, capacity, and price per vehicle. The whole of the | 


stock, which—we may repeat—has been ordered for work- 


ing the first sixteen miles of metre gauge lines of the society, | 


has been built at the German engineering establish- 


ment of Kirchheim-under-Tek. As regards the locomotives, | 
already fully illustrated and described in our number of | 
June 11th, we have to state that fowr have been built | 
(instead of three as formerly mentioned), and that they | 
have cost 1520/. each, thus making their price very nearly | 


1002. per ton of engine weight. 
With the exception of the elegant saloon carriage, of 


which a plan is given in Fig. 10 of our two-page engraving, | 


and which is only let by the company upon previous notice 
being given to them—there are but two chief types of 
passenger stock in use, namely, short four-wheeled 
carriages and long eight-wheeled cars ; these latter 
four- 
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forms at one end only, from whence the brakes can be 
manipulated. In our engravings both these types of vehicles 
List ov Roxie Stock. 


























Boy 
Bal Fl 
Nature of Stock. £233 q i. 
§2/8 f 
aA\2 \é é | cP 
| Vewt.| Senta! 2 
| Saloon carri he 1/4 po 20 180 
Second class carriages 2 4 21 168 
Third ,, to os oot &| 4 176 21 144 
| Seeond and third class car 
oa ase 3 8 | 166) 45 256 
j class carriages “ 6| 8 |160; 48 236 
owt. 
la vans one si a 4 78| 120 116 
| Co goods wagons ow 14) 4 | 76) 125 100 
Open ” ” (high, 
sides) nie ee oe 7) 4} 60) 140 4 
| Open goods wagons (low sides) 7 | 4 | 50 140 80 
} 
are shown. Thus Figs. i and 2 of our two-page engraving 


show of the composite (second and third-class 
| Scag, Ohdls Wig. £4 bv 6 eameqenting sian ra nobuass 
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Floor Area per Seat. 
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Weight | Price 





| Cubic Capacity per 
Seat. 














DescRirtios. | = | r 
| deat. | Seat. 
With Passage. Without Passage. | 
_-—_—_ } 
2 ane cities 
-m. eq. ft. -m. aq. ft. cub. m. cub. ft. ewt. £ 
Short i second class ...... 0566 = t09 0405 = 4.36 1.165 = 39 56 38 8 
Short carriages, third class ...... 0.566 — 6.09 0.405 = 4.36 1.165 = 89.56 86 | 68 
Long carriages, second class ......| 0.618 = 6.65 0456 = 4.91 1.252 = 44.22 | 87 5.7 
Long carriages, third class......... 0,532 = 6.73 0.403 = 4.34 1.100 = 38.85 3.3 49 
scale. Fig. 3 shows a third-class double-bogie carriage, of Luggage vans ‘di eee ee tee 
which a reduced plan is given in Fig. 15, while Figs. 4 p smcenpecs cyan ae A ae ove : : br 
5 mid- i imi Ypen goods wag ‘ : 2.93 
and 5 show a short second-class, and Figs. 8 and 9 a similar Open goods wagons (low sides) 1: 280 


third-class carriage. Reduced scale plans of these latter 
carriages are given on our two-page engraving by Figs. 11 
and 12 respectively. 

As will be seen from the general arrangements, the 
carriages are open from end to end, as stipulated by the 
new federal law for working the Swiss railways: the 
seats, however, being somewhat differently arranged from 
the usual American system. As shown by the plans the 
seating arrangement represents, in fact, a close adaptation 
of that of the Viennese tramway cars, a system introduced 
first into narrow gauge practice by the Denver and Rio 
Grande Railway Company. According to this plan the 
passage way, communicating with the end platforms, does 
not ran centrally through the carriages, but in such a 
manner that on one side of the passage room is left for 
two-seated benches, while on the other side one-seated 
benches only are placed. In the double-bogie cars, more- 
over, which are divided into two compartments, the seats 
are reversed in the two sections, so as to balance the car- 
riage The f.llowing are the constructive details of the 
passenger rolling stock, which, we may repeat, has been 
designed for two clarses only. 

The short carriages are fitted with wrought-iron spoke 
wheels of (.700m. (2 ft. 3% in.) diameter, the wheel base 
Leing 2.600m. (8 ft. 24 in.) The double-bogie carriages, 
on the contrary, bave chilled cast-iron wheels of 0.600m. 
(1 ft. 119 in.) diameter; the bogies are placed at a distance 
of 7.680m. (25 ft, 23 in.) apart from centre to centre, and 
each has a wheel base of 1.230m. (4 ft. 04 in.) The 
axle boxes are made of cast iron lined with gun-metal, and 
Babbitt’s composition, The axles are forged of fine-grained 
iron, turned all over, and of a diameter of 0.090m., (3.54 in.) 
in the wheel seats. 

The lengths of the carriage bodies of the long and short 
carriages are 11.400m. (34 ft. 4§ in.) and 5.400m. (17 ft. 
&# in.) respectively ; the total length over buffers is 13.480m. 
(44 ft. 2} im.) and 6.840m. (22 ft. 5} in.) respectively, 
while the outside width of the bodies proper is in each 
case 2.400m., (7 10} in.) the width inside being 2.280m. 
(7 ft. 5} in.) and the height inside at the centre 2.060m. 
(6ft. Ligin.) The total height of the carriages above rails 
is 3.100m. (10ft. 2in.) The height of the carriage floor 
is in all cases 0,880m. (2 ft. 10 in.) above rails, and taking 
this latter dimension to coincide with the ‘position of the 
centre of gravity, we have the proportion between height 
of centre of gravity and gauge ag 1:1.14. The framing of 
the carriages is of oak, and each carriage is fitted with 
an efficient brake arrangement, the brake blocks being of 
poplar and acting on each wheel as shown. 

As will be noticed, the carriages are fitted with central 
buffers and couplings, the particular arrangement adopted 
being clearly shown by the engravings, and we bave only to 
add that the whole stock is coupled together by means of 
double screw-couplings, one of the couplings serving thus in 
lieu of a safety chain. The carriages are lighted by means 
of large roof-lamps, as shown, and in winter time the warm- 
ing is effected by comfortable iron stoves, such as are in use 
on most of the Swiss railways. 

The Table on the present page, giving the floor area, cubic 
capacity, weight, and price per seat of the passenger rolling 
stock, which we have been describing, will be of interest to 
many of our readers. 

As regards the goods rolling stock for the Swiss Society, 
we have but a few remarks to make. The principal di- 
mensions of the luggage vans and covered goods wagons are 
identical with those of the short passenger carriages, while 
their general construction is shown by Figs. 7 and 8 on our 
two-page engraving aud Figs. 16 and 17 on page 29, re- 
s,ectively. A plan of the luggage vans, drawn to a re- 
duced scale, is also shown by Fig. 13 on our two-page sheet. 
ihe luggage vans are fitted with a water-closet, and they 
contain, moreover, @ compartment for the transport of 
prisoners and a cage for conveying dogs. Both the luggage 
vans and the covered goods wagons are fitted with sliding 
coors; the covered goods wagons being also arranged for 
the transport of cattle. The high-sided open goods trucks 
(see Figs. 18 and 19, page 29) are fitted with plank sides 
1.000m, (3 ft. 3} in.) in height, and above these open 
rails 0.750m, (2 1t. 54 in.) high are put for the conveyance 
of agricultural produce, &c. The low-sided open goods 
tracks (see Figs. 20 and 21, page 29) have sides 0.800m. 
(11}§ in.) high, which can be taken off; these trucks being 
also used for the carriage of long timber. 

As will be seen the whole goods stock is fitted with 
end platforms and screw brakes. With reference to the 
tare weight and the carrying capacities of the luggage vans 
and goods wagens, as given above, we have the following 
proportions: 











We shall in an early number publish further engrav- 
ings, representing the standard rail section and various pro- 
files adopted by the Swiss Society for Narrow Gauge Rail- 
ways. 

WES‘’S SIX-CYLINDER ENGINE. 

We give on pa ze 28 engravings of a very ingeniously ar- 
ranged engine, des'gned by Mr. D. K. West, and now being 
manufactured by Messrs. West and Co., of Crown-place, 
Kentish Town-road. The engine, as will be seen, consists of 
a base plate carrying a casting containing six cylinders 
arranged in a circle as shown in Fig. 1, with their axes parallel 
to the main shaft a which traverses the centre of the casting. 
Each cylinder is fitted with a light hollow piston, each 
piston having a conical end P which bears against a dise D, 
as shown in the horizontal section, Fig. 2. 

The dise D, just mentioned, is mounted on a short shaft 
C, having at one end a spherical bearing E, while the other 
end enters a brass bush fitted to the crank arm B, this 
crank being keyed on the main shafta. The pistons are 
single acting, the pressure of the steam in the cylinders tending 
always to force them against the disc D. The shaft makes 
one revolution for each complete double stroke of each piston, 
and as each acts during a semi-revolution—the six coming 
into operation in succession at intervals of 60 deg.—there 
are three pistons constantly acting on the disc, and the strain 
thrown upon the crank and shaft is thus practically uniform. 
There is thus no dead point, and a flywheel is rendered 
unnecessary. 

The arrangement of the slide valve and cylinder ports is 
shown in Figs. 2 and 3, while an enlarged section of the 
valve is given in Fig. 7 annexe:l. Referring to the latter figure 
it will be seen that there is keyed on the shaft a an eccentric 
4 which works within a loose ring c and thus gives motion 
to the outer ring f which constitutes the valve. The 
section of the ring fis, it will be seen, such as to give it 
some elasticity and enable it to adapt itself to the two 
surfaces between which it works. The inner ring is, it 
will be seen, made in two parts c and d, the requisite elas- 
ticity in this case being obtained by the introduction of a 
packing ring of U section, as shown. 

In the engine shown in our engravings, the steam enters 
the space between the valve rings c and / through the 


| three oval ports shown in Fig. 3, and it is thence, by the 


movement of the valve, admitted to and released from the 
six cylinders successively. The ports to the cylinders are 
of the form shown in Fig. 3, and as will be seen by Figs. 2 
and 7, they are exceedingly short, as they only have to 
extend through the plate which divides the cylinders from 
the valve chest. The engine can thus be made with ex- 
ceedingly small clearance spaces. Theexhaust steam of course 
escapes past the outer edge of the oe 
ring / and thus enters the outer part S } 
of the valve chamber, from which it . j 
is let off by a pipe from the bottom J Wp 
as shown in Figs. 1, 3 and 5. It i 
is evident that, if desirable, this kid 
arrangement could be reversed, the Ge 
steam being made to enter at the ' 
outer part of the valve chamber, \.-~j 
and the exhaust steam being led a 
SS 










from the centre, but the arrangement } 
shown in our engraving is found 
most convenient. It may be remarked 
that the motion given to the valve } 
is such as greatly tends to pro- \ 
mote equal wear, the valve being f 
quite free to turn round under the 
action of the eccentric, so that all 
parts of the rings are brought suc- 
cessively into contact with the dif- & 
ferent portions of the faces on 
which they work. 

The mode of action of the engine 
will be readily understood. Let it 
be imagined for a moment that the 
crankshaft is vertical, and let it be ¢ 
turned by hand. Then as the crank 
is turned the part of the disc opposite - 
to it is always in the highest posi- Fis. 7. 
tion, but as the disc does not revolve, the part which is the 
highest is constantly changed, and every point is raised 
and depressed during each revolution of the crank. 

The working of the engine is the reverse of this. As the 
pistons successively press upon the part of the disc before 
them, the axis of the crank pin describes a cone, and the 
end in the crank revolves in a circle about the shaft and 

















gives motion to the latter by driving the crank. The outer 
surface of the disc, and the metal at the back of the engine 
about the ball-and-socket joint are coned to a bevel, so that 
as the engine works the disc cone rolls upon the fixed cone 
and the whole pressure is borne upon the rolling surfaces. 
The ends of the pistons are also coned to the angle at which 
the disc plane is inclined, and they have a similar rolling 
contact, always presenting a radius of an obtuse cone to 
the plane, and thus giving a broad surface of contact to 
bear the pressure. It may be noticed that the back cover 
of the engine is secured to the main casting by a simple 
form of bayonet joint, and it can thus be readily removed 
when any of the parts require examination. When this 
cover is removed the whole of the pistons can be taken out. 
We may add that a small pipe is fitted to the main casting 
to lead off any steam which may leak past the pistons ; but 
unless such leakage exists no steam gets to the crank, or 
crank pin bearing. 

The advantages claimed for the engine are due to its 
simplicity and compactness, the absence of friction, and the 
constant action upon the shaft. The whole of the working 
parts of a four horse-power nominal engine are enclosed in a 
case 17 in. diameter by 17 in. long, the pistons which 
in this engine are working simultaneously, having a com- 
bined area of 88 square inches. While three pistons are 
making their effective strokes, the other three pistons are 
being returned by the disc, the steam being exhausted. 
The slight pressure of the exhaust steam in the cylinders 
suffices to keep these pistons in constant contact with the 
disc, no connexion or joint being required. Friction is 
confined to the shaft and pin bearings, the rolling motion of 
the piston ends on the disc and the bevel cunes relieving 
these parts from frictional resistance and wear. 

The steam may be cut off at any point and work expan- 
sively without producing any material variation of the force 
on the shaft, as the pistons overlap one another in their 
action, and give a practically equal mean pressure upon the 
crank at a constant angle to the radius of the arm. Ke- 
versing gear, variable expansion gear, and arrangements 
for condensing can be readily applied to the engine. 

An 8 horse power high-pressure engine has been working 
regularly on the premises of Messrs. West and Co. for over 
eight months, giving out 10 to 12 horse power constantly, 
and having been tested to over 22 horse power on the brake. 
During the working of this engine witb a single-flue Cornish 
boiler, the average consumption of water has been 33 gallons 
per hour, evaporated in the boiler. 

The very high speed at which the engine can be driven, 
renders it available for many purposes to which ordinary 
engines cannot be adapted without employing belts or 
gearing. Such, for instance, as driving centrifugal pumps, 
circular saws, and other rapidly-running machinery. The 
engine is also well adapted for use as an hydraulic motor, 
and for being driven by compressed air. 

Messrs. West and Co. have now made a number of there 
engines, and they intend shortly to carry out an exhaustive 
series of brake trials with one of them, when the relation 
between the indicated and the brake horse power as well as 
the consumption of steam will be ascertained. Of the 
results of these trials we shall in due course give parti- 
culars, in the mean time we have described the engine as 
one which, from the novelty and ingenuity of its arrange- 
ments, possesses more than ordinary interest. 








Munictpat ayp Sanitary Evxoisesrs—The annual 
Congress of the Association of Municipal and Sanitary 
Engineers and Surveyors was held, by permission of the 
mayor, at the Town-hall, Manchester, on Poursday, Friday, 
and Saturday last. The mevtings were largely attended by 
the municipal engineers and surveyors of the various towns 
in the country, and by several visitors, ineluding the Mayor 
of Manchester, the Chairman of the Health Committee, Sir 
yr Heron (town clerk) ; the Medical Officers of Health 
of Manchester and Salford, Major-General Scott, F.R.S., 
and others interested in sanitary questions. The proceedings 
were opened by the President, Mr. Lewis Angell, C.E., of 
London, founder of the Association. After the ordinary business 
was disposed of the officers were elected— Mr. J. G. Lynde, city 
engineer of Manchester, being appointed President; and 
Messrs. J. Lemon, borough engineer of Southampton; J. 
Deacon, borough engineer of Liverpool; and E. Pritchard, 
borough engineer, Warwick, Vice-Presidents. An inaugural 
address was read by the new President, Mr. Lynde, and a 
vote of thanks to the retiring President, Mr. Lewis 
Angell, who bas held the office for two years. The following 
aw were read:—“ A Review on Sanitar Progress,” by 

r. L. Angell, C_E.; “Stone Breaking by Machinery,” by 
Mr. A. Jacob, C.E.; “ iption of a Stone - dressing 


Machine,” Mr. H. Royle; “ Artisans’ and Labourers 
Dwellings,” by Mr. R. Vawser, O.E.; “ The Safety of Hot- 
water Apparatus in connexion with Baths and Kitehen 


Boilers,” by Mr. Councillor Bailey (Salford); “The Modern 
ame fey System and Manchester Sewage,” by Major- 

H. Y. D. Seott, C.B., F.R.S.; “The Increased Kate 
of Mortalit in — and some of its causes,” y Mr. E. 
B. Ellice-Clark, C.E. ; “ Disposal of House Refuse,” by Dr. 
Manchester ; “ Description of Goodall’s Process of 


.” by Mr. RB. all; “ Profitable Utilisa- 
beng Pf by Mr. C. ed “Street Light- 
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ENGINEERS IN THE NAVY. 

WHEN is the position of engineers in the Navy to 
be improved ? is isa question which hey Sie 
been demanding a definite and satisfactory answer, 
and it is one the reply to which can scarcely be 
much longer deferred, uuless the Government chooses 
to display towards its employés a reckless want of 
good faith which can only lead to most disastrous 
results, "ngineers scem at present to be regarded 
as of no consequence whatever in the English 
Navy. The off-hand way in which the entire 
engineer department was made subordinate to 
& host of shipwrigh* officials by the late Admiralty 
excited the disgust of the whole service. We 
are only anxious to attach the blame to the right 
quarter, but we are afraid that the unsatisfac 
state of things existing in a department, which 


should now more than ever be a ive 


one, is due very much to the continuation of a 
i the con- 


system that, we 


cannot yet have even severed t 


which th 
may be 
aware, but we fear the result of this 
is painfully evident in the e 


but a few years 
er taesncesas ot aun 


mechanical 





| engineer in Her Majesty’s ships and , in 
the miserably narrow spirit in which criticism upon 
| enginecsing matters is met, and in the strenuous 
| exertions which are made to repress the publication 


| of engineering information. 
Be it personnel or matériel, the = de - 


| ment is everywhere in on. 
| the engineers afloat is simply deplorable. Atten- 
tion has time after time been directed to it in 


these columns, but all we hear now and then is that 
the matter is ‘‘ under consideration.” Distributed 
in the Navy there is a body of engineers amounting 
to about a thousand men, far the larger number 


Charing | of whom entered upon their active duties in the 


service without having cost the country a penny for 
their education. Upon this ground alone these 
men have certainly a claim for consideration on the 
Admiralty, and we cannot for the life of us see 
upon what principle they are treated in a different 
way to the officers of the other civil branches of the 
service, the accountant and the medical. Can it be 
seriously said that the duties of engineers afloat 
are less important than keeping the accounts or 
euring the bodies of individual members of the 
crew? Is it not, on the contrary, a fact patent to 
every one who has any knowledge of the fleet 
which is the safeguard of this country, that the 
responsibility of the engineers is second to that of 
the executive officers only. Every student of 
modern naval warfare knows that it is upon 


of | the prescience, coolness, skill, and determination 


with which his efforts are seconded by the offi- 
cers in charge of the machinery, that the success 
of the officers in command of our monstrous fightin 
machines will depend in future naval battles, An 
yet, although holding the Queen’s commission, these 
officers, until they attain the rank of chief, probably 
after the service of half a lifetime, are denied even 
a cabin; they must be content to swing in a ham- 
mock like an ordinary seaman, and the highest 
salary they can obtain, except under exceptional 
circumstances, is the magnificent sum of 
pounds ten shillings a week. The distinction is 
carriéd in small matters also, and even after having 
been fortunate enough to have attained the rank of 
chief at an age when nature and policy alike de- 
mand that he should be retired, the engineer is 
denied the luxury of a double breast to his coat! 
The dignity of a double-breasted coat is, we suppose, 
not to be lightly conferred. 

Is it not past all patience that the men who alone 


sv | in all the ship are familiar with the mysteries of that 


costly fabric, a modern ironclad, and who, with 
heavy responsibilities upon them, must be prepared 
to meet death in its most horrible form, down in 
the gloom and grime of the stokehole or in the suf- 
focating atmosphere of vaporous and unventilated 
engine-rooms, should be treated in such a fashion. 
Degraded in social position, granted a pittance upon 
which they cannot even secure those material com- 
forts that are sometimes the solace of the low in 
easte, the wonder is that educated men can be got 
to enter such a service. Nor do we believe that the 
services of such engineers as have entered the Ad- 
miralty departments from the private trade would 
ever have been secured had their real prospects been 
known. We have paid much attention to this 
question, and we say deliberately that we are sure 
the Goverment has broken faith with these men. 
They entered with the expectation that after ten 
or twelve years’ service afloat, they would have 
attained a rank which would have placed them 
above the treatment accorded to ordinary seamen, 
and they have now to consider themselves as very 
lucky indeed if they obtain the coveted position 
after double that time. Educational tests have been 
imposed since they entered the service, which must 
be passed before promotion can be obtained ; posi- 
tions in the dockyards and elsewhere, which were 
previously to deserving men among them, have 
of late been bestowed upon youths having only a 
few months’ experience at sea, and whose only claim 
to preferment can be that what knowledge of the 
ion they may have has been given them by 
the State, while the education of the men 
over—and whom it would be a farce to charge with 





the hands of 


understand, 
trol of the machinery of the Navy 





ineompetence—cost the eountry nothing. 


shipwrights, men clever ae aes but who] Our contem 
fluences of the wooden era of shipbuilding from 
. There 

we are not 
administration 
combinations which now meet the eye of the critical 
























































The engineers in our Navy 
able men of their class afloat. In a modern ironclad 
the engines by which the vessel is propelled form 
but one item in the total which comes under the 
charge of the engineers. Such a vessel comprises, 
amongst its equipment an almost endless number 
of mechanical contrivances, and for the maintenance 
of these appliances in an effective condition the 
staff of engineers has to be looked to, This being 
so we maintain that the treatment of en in 
the Navy should be such as to enable the iralty 
to have their pick of the best men available, and in 

icular every inducement should be offered to 
those who have gained their experience in our iron- 
clads to remain in the service. 

To put it plainly, the pay and status of the Ad- 
miralty engineers must be raised. Ability must be 
recognised as well among the senior as among the 
junior members, although they may not be able to 
trace their professional origin to a pet Admiralty 
school, Enterprise and thorough knowledge of the 
special requirements of the service must be fostered 
in the engineer department itself, and the money 
spent on occasional amateur committees to investi- 
gate the causes of administrative breakdowns will be 
saved. But we must stop, We are afraid our 
arguments lose force, The necessity for an occa- 
sional committee may be regarded in some influential 
quarters as a positive advantage ! 


, — 


THE GAS QUESTION. 

For the last five or six weeks the question of the 
Metropolis Gas Supply has been before a Select 
Committee of the House of Commons, the Right 
Hon. W. E. Forster being the chairman, the r 
members of the Committee being Mr. T. Brassey, 
Mr. J. G. Talbot, Mr. Birley, and Mr. Bristowe. 
During the period above-named, these gentlemen 
have had the very questionable pleasure of hearing 
evidence in favour of the Pero Wy ong and Corpo- 
ration Bill, and of that aff by the gas com. 
panies who have promoted Bills in their own in- 
terest during the present session. For all ical 
purposes not a whit more evidence has been afforded 
than that which was adduced before the Commis- 
sioners —— by the Board of Trade to adju- 
dicate on the increase of the price of gas, asked on 
the of the Chartered Imperial Companies 
at the commencement of last year. 

As was fully expected, each side marshalled both 
counsel and witnesses for . as o oo 

of the Corporation and t etropolitan 
on Works, Mr. G. J. Livesey, the engineer of the 
South Metropolitan Gas Company, gave strong evi- 
dence in favour of the consumers, sustaining it with 
facts that hada very great effect on the Committee. 
Mr. Gunn, the accountant of the Metropolitan 
Board of Works, gave evidence in regard to finan- 
cial matters which showed that, in respect to capital, 
the increase in the cost of making gas, wear and 
tear of plant, and other items of , argu- 
ments were not justified by the statements set forth 
panies, Mr. Keates dealt with the 
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of the City of London seemed to prove that want 
of “due care and management” was certainly 
proved against the two leading metropolitan gas 
com . 
The chief points of difference between the me- 
tropolitan authorities and the companies rested 
on the sixth clause of the Metropolitan Regula- 
tions Bill. This originally provided that for every 
nny increase beyond 3s. 9d. per 1000 cubic feet 
or ordinary gas, the companies should suffer a 
diminution of five shillings per 100/. on their gua- 
ranteed 10 per cent, dividend, This clause the 
Government op on the second reading, dis- 
tinctly stating that if it came back from the Select 
Committee without alteration the Bill would be 
opposed. Subsequently a letter from the Board of 
Trade put matters on a different footing before the 
Committee, the date of the communication being 
May 3lst. This led toa a on the part of 
the Board of Works and the Corporation to the 
effect that the future price of ordinary 16-candle 
gas supplied by the companies should be 3s. 9d. per 
1000 Tet, and for cannel gas 4s. 9d.; provided 
that the gas companies might increase or diminish 
such standard price subject to a decrease or increase 
in the prescribed rate of dividend as defined by the 
Act. For every penny or part of a penny charged 
in excess or diminution of such stan price, in 
any year, the same prescribed dividend should be 
reduced or increased at the rate of five shillings 
per cent. (100/.). 

This of course met with the strenuous op. 
position of the leading gas companies, who 
considered it an invasion of their guaranteed 
privileges of a ten per cent. dividend, but backed 
fy the opinion of the Board of Trade, the Com- 
mittee decided on recommending the adoption 
of this sliding scale. At the meeting on the 
25th ult. the chairman, after hearing the reply 
of Mr. Cripps on the part of the Metropolitan Board 
and the Corporation, delivered the decision of the 
Committee, He stated that they had unanimously 
arrived at the conclusion to pass the preamble of 
the Bill, and to proceed with its clauses before 
taking up the other Bills. In respect to Clause VI. 
just alluded to, the Committee accepted the 
principal of the “sliding scale,” considering that it 
heel be uniformly applied to all the metropolitan 
gas companies ; it was also determined to prescribe 
the form of burners for the sake of uniformity of 
testing, and in respect to the appointment of 
referees the Committee was of opinion that the pre- 
sent system should be maintained. The questions 
of the reserve fund, and the initial price were left 
open, but so far as could be ascertained 3s. $d. 
would most probably be settled on for common 


We do not propose for the present to enter into 
an examination of the evidence that has subsequently 
been given in the matter in respect to the com- 
panies. The Imperial Company was so terrified by 
the sliding scale as to withdraw their Bill entirely, 
while some of the smaller companies must feel de- 
lighted at the boon which the decision of the Com- 
mittee will confer on them, proving the old maxim, 
that what is food to some is poison to others, 

Throughout this contest it is pleasing to find that 
the enmity which previously existed 
Corporation of the City and the Metropolitan Board 
of Works bas been replaced by an entire unanimity 
of object to effect an improvement in the gas supply, 
and although this subject is at present most promi- 
nently before us, we may justly anticipate that a 
similar feeling will be continued in regard to other 
questions of a social and sanitary character. 


especially a gas supply purpose, must necessarily be 
of the utmost advantage to any company, and this 
should have formed a prominent point of calculation 
with the Chartered Company, which has a monopoly 
of such supply. By means of the sliding scale, there 
will at least be a check put on the demands of that 
and other companies, and if they be wise in their 
generation, they will take the hint that they are, 
despite the authority of Acts of Parliament, not in- 
dependent of public opinion. 

We are almost afraid, however, that most, if not 
all, the labours of the Select Committee will be of 
little avail during the present session, Last Mon- 
day Mr. Disraeli, in reply to Colonel Hogg, 
the Chairman of the Metropolitan Board of 
Works, stated that he would have much pleasure 
to bring up the Metropolis Gas Bill, but he really 
could not make any arrangements for that purpose 
at present. When the business of the Government 


stween the 


The | 
possession of the City of London for any, but) 


had been brought into a more advanced state, then, 
perhaps, he might be able to make a statement 
which would be more satisfactory. Perhaps the 
Premier has in view the realisation of the Greek 
Kalends in re to the gas question for the pre- 
sent seasion, the cautiousness of his manner and re- 
marks leads us to fancy that the Metropolis Gas Bill 
will very narrowly escape the “Slaughter of the 
Innocents.” 








THE PERKINS MACHINERY FOR H.M.S. 
“ PELICAN.” 


Tue Perkins machinery for H.M.S. Pelican—so 
novel in its design, and, in the principles involved, 
so utterly unlike the use and wont of marine en- 
gineering — has excited no small degree of in- 
terest. We have received a number of inquiries 
respecting it, and some glowing accounts have ap- 

ared of the wonderful changes thus inaugurated. 

Ve have, therefore, put together the following 
particulars of what is being done. 

Our readers know that some time ago a Boiler 
Committee was appointed with the view of de- 
termining what could be done to prevent the rapid 
and serious decay of boilers which has followed 
the introduction of surface condensation and high- 
pressure steam. ‘That Committee has not made its 
final report, but in September last it reported 
favourably of Perkins’s boilers, and recommended 
that some experiments should at once be made to test 
the value of his system both of boilers and engines. 
We give the report itself in full on page 34, observ- 
|ing that it hea been printed by order of the House 
of Commons. 

It having been decided to build a class of vessels 
differing somewhat from the Daring and Fantome, 
it was proposed to fit them with propelling ma- 
chinery of 900 maximum indicated horse power. 
Several firms, amongst them the Yorkshire Engine 
Company, were invited to tender for the machinery ; 
and although it was at first proposed that the engines 
should be on the compound principle, designs for 
|simple engines of similar power were invited, and 
|some, we believe, are now actually in course of con- 
| struction. 
| The Yorkshire Engine Company, who are the 
| licensees of the patent, tendered for the engines and 
| boilers on Perkins's patent system for H.M.S. 
| Pelican, and the work isin hand, They undertake 
to construct machinery on this system for that = 





| which shall on the trial at the measured mile an 


on the six hours’ deep sea trial develop 900 indi- 
cated horse power, and consume not more than 
14 lbs. of coal per indicated horse power per hour. 
| The patentee has every confidence in his system, 
| and appears to have convinced the members of the 
| Committee that it was well worth atrial. We can- 
| not quite agree with such an extensive seriesof experi- 
| ments as the Committee propose ; and we think the 
| Admiralty do well to feel their way in this matter, 
| considering the many failures of compound engines 
supplied to them. Yet we think that the present 
experiment might have been carried out so as to 
embrace a land engine and boiler as well as, if not 
even in preference to, the engines and boilers fora 
|ship of war. 
To design the machinery for a ship of war isa 
task of great difficulty, especially when the design 
possesses unusual features. The primary conditions 
are 80 rigid—a maximum of power in a minimum of 
space—that we do not wonder failures have taken 
| place ; and we would, were it at all practicable, have 
every novelty of design worked out on shore or 
under circumstances where there is no need for the 
hard and fast line beyond which the designer shall 
not go, There we would have him ascertain how 
best he could work out the gow of getting all 
the necessaries of his machine into that space 
which, from his point of view, is so miserably small ; 
and which is well named ‘‘ engine-room.” 

In fact, we would go further, we would suggest 
that there should be in every dockyard a place with 
suitable water supply and other conveniences where 
machinery of similar novelty, or even less novelty 
than this, could be erected and tried before in- 
curring the risk and expense attending a trial on 
board ship. At first sight the idea seems impracti- 
cable, but the more we consider it the more are 
we satisfied not only of its feasibility but also of its 
ultimate success as a money and trouble-saving 
branch of our dockyard csaitinentnta, We have 
elaborate machinery for coal-testing at two of our 
dockyards—why not go further and test our most 
remarkable consumers ? 








The failure of an experimental engine on land 
would involve nothing further than the rent of the 
ground upon which it stands ; whereas the failure 
of the machinery in a war ship involves the loss of 
so many years in the life of the ship, besides the 
fact that, for the time being, and until the experi- 
ment is completed the vessel is nothing more than 
a dummy. 

But to return to our novelty. Our readers have 
seen that one of the main features of this system 
is the use, over and over again, of soft fresh water, 
or rain water—the waste being made up by distilla- 
tion from soft water. This involves the carrying at 
sea of a supply of fresh water sufficient to make up 
for all waste occurring during the voyage—a neces - 
sity which may become a serious objection to the 
system. Experience alone can show whether the 
objection is really a serious one. Much may be 
done to prevent waste by care in the construction, 
and by attention to the working of the machinery ; 
but our experience tells us that in the rough and 
and tumble of sea life there occurs waste at 
unexpected times and in unlooked-for places, In 
this respect Mr. Perkins and the Yorkshire Engine 
Company have taken upon themselves a work of 
great importance, in which we heartily hope they 
will succeed, 

The use, over and over again, of pure water, nof 
distilled sea water, is claimed by Mr. Perkins, and 
appears to have satisfied the Committee as being 
little, if in any degree, hurtful to the ironwork of the 
boilers. Three of the tubes of the boiler in Mr. 
Perkins’s works were taken from different levels ; 
they were alleged to have been in use nearly thirteen 
years, and were in a remarkable state of preserva- 
tion. We wonder not that, thinking of the three 
to eight years’ life of ordinary boilers, the 
Committee should at once recommend experiments 
to be “‘made on such a scale as test the value of 
the system with as little loss of time as possible.” 
Satisfied as we are that the water obtained from 
the ordinary surface condenser and used over and 
over again is ruinous to our present boilers, we are 
glad to hear that Mr. Perkins insists there shall be 
no access, not even the smallest, of salt water to 
the steam or water in use in his boiler. 

Another peculiarity of his system is the absence 
of internal lubrication with either oil or tallow, 
thereby avoiding the possibility of corrosion by 
fatty acids; and to prevent the wear of cylinders 
and slides which we find so hurtful under ordinary 
circumstances, he uses a metal of his own, whose 
composition and working are described in the report 
as most exceptional. 

Another peculiarity of his system is the extremely 
high pressure at which he works—in this case from 
250 to 300 pounds on the square inch; and he 
claims to have quite overcome, or at least greatly 
lessened, all the difficulties with which ordinary 
compounders have to deal. 

His boiler is a mass of tubes, resembling closely 
a number of gridirons, placed on edge close to 
each other, and having the flame playing around 
and among their bars. The tubes Semalives have 
an enormous margin of safety, and every precau- 
tion is taken in building them together to insure 
that that margin shall be lessened as little as pos- 
sible, and that their connexions shall be, beyond a 
doubt, danger and waste proof. So with the 
engines ; it is insisted that in every point they shall 
be fit for the strains and wear brought upon them. 

The engines for H.M.S. Pelican are to have five 
cylinders of three different diameters, two high 
pressure of 16 in. in diameter, two medium pressure 
of 32 in. in diameter, and one low pressure of 56 in. in 
diameter. One high and one medium pressure are 
bolted together en to end, their pistons are on one 
casting, and their common piston rod works through 
a stuffing-box in the end of the medium pressure 
cylinder, These cylinders are single acting, the 
steam being admitted first to the high pressure, 
thence on the return stroke to the opposite end of 
the medium pressure cylinder, and thence it escapes 
into a receiver. The other high and medium pressure 
cylinders are similarly bolted together, and are acted 
upon by the steam in the same way. The low- 
pressure cylinder is double acting, draws its supply 
of steam from the chamber into which the medium 
pressure cylinders exhaust, and itself exhausts into 
the condenser. As in the ship, the 
one oe ee Sy ined upwards towards 

e ship’s side, but all of them on the same side of 
the t. 

There are three cranks placed 120 deg. apart, and 
these are coupled, the after crank to the common 
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one pair of cylinders of high and 
medium pressure, the mid crank to the piston rod 
of the low-pressure cylinder, and the fore crank to 
that of the other pair of high and medium pressure 
cylinders. The stroke is ft., and the revolutions 
per minute are intended to be about 100. 

The slide valves throughout are piston valves. 
The advantages claimed for the method of construc- 
tion adopted in these valves is the almost entire 
absence of friction, wear, ot leakage, combined with 
a balance valve, and the Committee state the con- 
dition (Report, ee 7) of the valve which had been 
at work on Mr. Perkins’s premises. 

The surface condenser, also a 
patent of Mr. Perkins’s, is con- 
structed in such a way as effectually, 
it seems to us, to remove into the dis- 
tant future the possible leakage of 
the tubes. The tubes are galvanised 
and arranged as illustrated by the 
annexed sketch, The cooling tnbes, 
which are surrounded by the steam, 
and of which one, C D, is shown, 
are closed, by welding up at one end 
D; and are accurately and perma- 
nently screwed into a strong plate, 
at the otherend,C, Each has within 
it a circulating tube, as B, secured to 
a tube plate placed ata little distance 
from the former. The circulatin 
water passes from the sea into an 
through the internal tube, and returns 
by the annular passage between the 
two tubes passing outwards to the 
pump. Outside of the engine room 
the fittings will be of the usual kind, 

The Committee recommended that 
these engines should be made in one 
of the dockyards, We cannot agree 
with them in this respect. We hold 
that the dockyards cannot undertake, 
and should not be called upon, to con- 
struct new machinery, much less 
novel machinery of this kind; and 
that it is far better to leave this to 
a enterprise, advised perhaps, 

nut without interference, by the Ad- 
miralty. 

It would be premature to express 
any opinion as to the success of this 
experiment. We feel assured that 
on the patentee’s part every fitting 
that his long and wide experience of 
high pressures has suggested as neces- 
sary or even useful will be adopted ; 
and that on the part of the Yorkshire 
Engine Company, the workmanship 
will be of the high class so necessary to render such 
machinery fit for its work. 

There is one direction in which the patentee ap- 
pears to be treading on unknown, and to him 
difficult ground. The illustrations which we have 
before us now of engines constructed on this system, 
and those engines which we ourselves have seen— 
all have their cylinders vertical; whereas those for 
H.M.S Pelican are, for all practical purposes hori- 
zontal; and engine designers know that it is ex- 
ceedingly difficult to pass at once from success in 
one arrangement to success in another, so different 
as this is from its predecessors. However, the 
machinery for H.M.S. Pelican has our best wishes ; 
we believe it is many steps in the right direction, 
and we fancy we see in ita solution of some of our 
present difficulties, 

The Committee in their report refer to the Emily, 
a little yacht belonging to Mr. Perkins. We have 
seen her pretty often lately on the Thames above 
Teddington, and we understand that her machinery, 
working at 400 Ib, to 5001b. pressure, has been a t 
and unequivocal success. We hope that the Peli 
will be as successful in her career as has been, and 
is, the Emily in hers. 


piston rod of 











THE CENTENNIAL INTERNATIONAL 
EXHIBITION OF 1876.—No. I. 

THE first official action in reference to the holdi 
of an International Exhibition on the Cen i 
Anniversary of American Independence was taken 
by the Franklin Institute of the City of Philadel- 
phia, the board of managers of that body appoint- 
ing @ committee, at a —s held August 11th, 
1869, for the purpose of considering the subject of 
memorialising Congress in regard to such an Exhi- 
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bition to be held in Philadelphia under the auspices] ‘‘An Act to provide for the One 
ea = tere Hundredth of American Independenes 

is committee reported uently, October holding Exhibition of Arts, 
13th of the same year, that they did not consider it Bow vs BE Products of the Soil and Mine, 
expedient that the Franklin Institute should place | in the City of State of Pennsyl- 
itself in the i ition of patron to this | vania, in the year Eighteen Hundred and Seventy- 
en i at the same time they thought | six. 
that the Institute should use its utmost endeavour; “ the of Independence of 
to secure the location of the National Exhibition | the United States of America was signed, 
proposed in Philadelphia, as the City of Philadel- | and in the seventeen hundred 
phia was not only the birthplace of American Inde-| and seventy-six, in the City of ; and 
 sermgpend ype at wis > tol of the United | whereas, it behoves the people of the United States 
tates, and it was therefore highly proper that any | to celebrate, by appropriate ceremonies, the cen- 
celebration to be held on the Centennial Anniversary | tennial anniversary of this memorable and decisive 


of this event should take place here. were 
also of opinion that if such a celebration were com- 
bined with an exhibition of those arts and manu- 
factures for which this country is so justly cele- 
brated, and to which she owes so much of her mate- 
rial ees and greatness, there would be an 
additional reason for ocepeas this site, as no other 
city equally such advan as are afforded 
by the vast industrial works of Philadelphia, 

In accordance with these s' ions a committee 
was appointed to take this subject in charge, and 
on December 8th this committee was instructed to 
pre a letter to the select and common councils 
of the City of Philadelphia, setting forth the action 
of the Institute in the matter, and the reasons 
therefore, and requesting councils to memorialise 
Congress on the subject. This letter was prepared, 
and in due form submitted to each chamber of 
councils through the mayor of the city. 

This paper so clearly sets forth the objects of the 
Exhibition, even at this early date of its inception, 
that we give it as follows in full :-— 

‘The Franklin Institute of the State of Penn- 
sylvania (the first founded of institutions of its 
kind in this country), being mindful of what may 
conduce to the credit and prosperity of the city of 
its location, has resolved through its board of 
managers that it will be expedient to celebrate the 
Centennial Anniversary of our national existence 
by an International Exhibition of Arts, Manufac- 
tures, and products of Soil and Mines, to be held 
upon grounds which, it is ho may be obtained 
within Fairmount Park for this purpose. 

‘‘It would seem eminently proper that such an 
Exhibition should be the form of celebration selected, 
and that this city should be the spot chosen by the 
nation for a national celebration at that time. 
There, was written and given to the world that 
Declaration which called our nation into existence ; 
there, the laws which guided its infancy first took 
place; there, it began its march to benefit the human 
race. ‘* Underthe laws there established and in the 
nation then created all arts and sciences have pro- 
gressed in an unparalleled degree, and it is believed 
that the form of celebration indicated would be 
emblematic of their progress. The historical rela- 
tions alone of our city should entitle it to selection 
for such a celebration ; but apart from its claim as 
the birthplace of our Government, its geographical 

ition, its railroads and navigation facilities, and 
its abundant means of accommodation for large 
numbers of strangers, all add to its claim and fitness 
to be selected for such a purpose. 

“Tn oe of these conditions, the sub- 
scribers have been appointed a committee to bring 
the subject to your notice, and to request that your 
honourable bodies will memorialise Congress upon 
the subject for the p of obtaining that aid 
which will make such an Exhibition truly inter- 
national in ita character. 

(Signed) ‘“* WiLiiAm SELLERs, 
‘* FREDERICK FRALEY, 
** Enocu Lewis, 
** COLEMAN SELLERS, 
*« B, H. Moore.” 

This memorial was favourably acted upon, and a 
committee of nine from each chamber of councils 
appointed to bring the subject to the attention of 
Congress. Similar action was also taken in the 
State ——— at Harrisburg, and a committee 
appointed from each House to act in conjunction 
with the committee of councils. These committees 
and also a special committee from the Franklin In- 
stitute, acting jointly, visited Washington, and had 
an interview with the House Committee of Congress 
on Manufactures, presenting a memorial pre 
for the occasion, which was favourably received, and 
a draft of an Act prepared and presented to Con- 
gress through the committee, the result of which 
was the of the Act of Congress approved 





March 3rd, 1871, as follows :— 





and their development, and of its progress in those 
arts which benefit mankind in comparison with 
those of older nations ; and whereas, no place is so 
appropriate for such an exhibition as the city in 
which occurred the event it is designed to’ com- 
memorate ; and whereas, as the exhibition should 
be a national celebration, in which the people of 
the whole country should participate, it should have 
the sanction of the Congress of the United States ; 
therefore :— 

“ Section 1. Be it enacted by the Senate and 
House of Representatives of the United States of 
America in Congress assembled : That an exhibition 
of American and foreign arts, products, and manu- 
factures, shall be held under the auspices of the 
Government of the United States, in the City of 
Philadelphia, in the year eighteen hundred and 
seventy-six. 

* Section 2. That a Commission, to consist of not 
more than one delegate from each state, and from 
each territory of the United States, whose functions 
shall continue until the close of the Exhibition, shall 
be constituted, whose duty it shall be to — 
and superintend the execution of a plan for holding 
the Exhibition; and, after conference with the 
authorities of the City of theca we to fix upon 
a suitable site within the corporate limits of the said 
city, where the exhibition shall be held. 

‘* Section 3. That the said Commissioners shall 
be appointed within one year from the passage of 
this Act by the President of the United States, on 
the nomination of the governors of the states and 
territories respectively. 

‘* Section 4, That in the same manner there shall 
be appointed one Commissioner from each state and 
territory of the United States, who shall assume the 
place and perform the duties of such Commissioner 
and Commissioners as may be unable to attend the 
meetings of the Commission, 

“* Section 5. That the Commission shall hold its 
meetings in the City of Philadelphia, and that a 
me gs | of its members shall have full power to 
ms needful rules for its government. 

“* Section 6. That the Commission shall report to 
Congress at the first session after its appointment, 
a suitable date for opening and for closing the Ex- 
hibition; a schedule of appropriate ceremonies for 
opening or dedicating the same ; a plan or plans of 
the buildings; a complete plan for the reception 
and classification of articles intended for exhi- 
bition ; the requisite Custom House regulations for 
the introduction into this country of the articles 
from foreign countries intended for exhibition ; and 
such other matters as in their judgment may be 
important. 

‘+ Section 7. That no compensation for services 
shall be paid to the Commissioners or other officers 
rovided by this Act, from the treas of the 
nited States; and the United States not be 
liable for any oe attending such Exhibition, 
or by reason of the same. 

“ Section 8. That whenever the President shall 
be informed by the Governor of the State of Penn- 
sylvania that ision has been made for the erec- 
tion of suitable buildings for the purpose, and for 
the exclusive control hy the Commission herein 
provided for, of the p Exhibition, the Pre- 
sident shall through the t of State, make 
proclamation of the same, setting forth the time 
at which the Exhibition will open, and the place 
at which it will be held; and he shall communicate 


a ee 
copies same, together re 
as ho edn A Det me gai or pub- 
lication in respective countries,” 











~~ A tee Rms See 


oe mes pe 


eile te tin. oe aa 


Gt 


Se A oe» 


ae o—?; Erte er arya r hs > sibel : 


~~—> 


aT oe 


are eeeF 

















ee 


34 








THE WESTINGHOUSE VACUUM BRAKE. 

Ls our account of the recent continuous brake trials on 
the Midland Railway, when speaking of the Westinghouse 
vacuum brake fitted to the London, Brighton, and South 
Coast train, we stated that owing to a defect in the adjust- 
ment of the steam-jet exhauster the results obtained were 
not what they should have been. A further cause of the 
unsatisfactory nature of ine performance lay in the brake 
blocks, which were of cast iron, not having become fairly 
bedded on the wheels, Since the return of the train to 
Brighton, these matters have been pat right, and on Wed- 


nesday last the train was tried with results which show that | 


the arrangement, when in proper order, is capable of giving 
a far better performance than was attained during the 
trials on the Midland line. We quote the following ac- 





count of last Wednesday’s experiments from the Brighton | 


Eraminer :-— 

“ Before entering into a brief detail of Wednesday's pro- 
ceedings, it should be understood that {the ‘ Grosvenor’ en- 
gine is fitted, as alec is the tender, with Mr. Stroudley's 
steam brake, which can be worked also on both, or either 
iadependently by hand. 


The brake blocks are of wood; but | 


the new carriages have one cast-iron block on each wheel, | 


and the vacuum arrangement is continuous from end to end, 
applying alike to carriages and vans. Sand also was ready for 
free use. The experimental train left London at a quarter to 
three in the afternoon, and it was arranged that the first test 
should be made between Horley and Three Bridges, with 
the hand brake only on tender, engine, and van. he expe- 
riment was proceeded with in due course, but inasmuch as 
the desired speed was not attained, owing to a goods train 
from Battersea now and again interfering with rapid progress 
up to the desired point, the test was hardly eo fair a one as 
bad been wished. Nevertheless, the train running at 45 miles 
per hour, was brought up in something under 72) yards, and | 
in just over three quarters of a minute. Without the appli- 
eation of brake power, a train having a speed of 45 miles an 
hour bes been known to run over 5000 yards after steam was 


| 








shut off. 
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has merely to be pulled to insure the instant attention of the 
uards, a bell in each of whose vans is at once set ringing. 
The driver's attention is drawn by the guard, and the t 
pulled up; and, to protect the company inst ‘ . 
poe ag ema ey Noy yy ame yee de ar as- 
i ae, Sea the Se) Sint, Go Dente sate out 
cannot be back again; and a passenger is liable to a 
heavy for stopping a train without reason. 
We give in the preceding column the official return of the 


experiments of Wednesday afternoon ; and the work achieved 
may be seen at a glance. 

“ For the sake of comparison with the above, we give one 
or two selections from the recorded trials at Newark, so far as 
the Brighton Company's train is concerned. No. 1 was an 
experiment with Cooler 
hand; No. 2, with tender brake, van brake, and continuous 
brakes; No 3, with all available means (sand excepted); and 
No. 4, on signal to stop by passenger : 


Speed Time required Distance 

in miles for stopping run 

per hour. in seconds. in feet. 
(2) nce ave 49 ove 954 oe 705 
(2) wees 56 eve 46 * 2200 
(3)... ane 52 oe él eee 1728 


OR ee ie ee 
“ We should add that at Newark special provision was 
made by the erection of posts, &c., for the measurement of 
the distances run, the cap Foe determined by a 
measuring tape from the ing wheels of the ine to the 
nearest post. On Wednesday there were no epestel comage- 
ments ot this sort, the plan in the first three experi- 
ments being measurement by ordinary mile 
mile posts; and in the last trial, at the instant of shuttiag off 
steam, an iron wrench, partly wra) in red cloth, was 
dropped from the engine, and this to be sought for, on 
the stoppage being effected, by the officials entrusted with 
the measurement. The time was taken by a chronograph 
marking each quarter of a second, and by Mr. Stroudley’s 
patent speed indicator affixed tothe engine. We have above 
referred in commendatory terms to Str. Stroudley’s com- 


municatin, t, and while this must make the 


* The second experiment of Wednesday was made between | passenger Foci thoroughly secure, his indicator will do much 


Balcombe Tunnel and the station southwards, and here the | to insure a 


ular rate of ; and both these clever and 


vacuum brake only wasused. A speed of 55 miles an hour | at the same time simple-acting inventions will hardly fail to 


wasattained between Three Bridges and the spot where steam | become widely adopted.” 


was shut off, and when the train stopped dead it was found | 


that 770 yards had been traversed a 
pulling up- 
Newark the experiments were conducted on as nearly as could 
be chosen a level portion of line. 

“ Experiment No. 8 of Wednesday's series was conducted 


45 seconds oceupied in | 
This was on « down gradient of 1 in 264; at | 


pear Keymer Junction (between Hayward’s Heath and | : . : 
Burgess Hill Stations), where the gradient is 1 in 264 up. | Copy “of the Report of the Admiralty Committee on Boilers 


gine and tender brakes, sand, and so on—were applied, and 
though the great speed of 62 miles per hour—over a mile | 
& minute, and six miles greater than achieved by any | 


Here every available means—continuous vacuum brake, en- | 


train at Newark—was put on, the train was pulled up in the | acquaint you, for the information of the 


almost incredibly short distance of 660 yards, or rather less, 
and in barely over halfa minute. We have already spoken of 
the easy riding qualities of the train, and it is only necessar 

to add, to show the complete result of this umportant trial, 
that the effect of the application of the strong brake power 
brought into use was scarcely apparent. In fact, had we 
not been on the look-out for the effect, we should hardly have 
perceived it. The result in this case must, then, be recorded 
es eminently satisfactory: and it is the more so because at 
Newark many severe shocks were experienced on the appli- 
cation of the other eompeting brakes. 


| 
| 
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“ In the fourth aud last experiment, a passenger was sup- 
posed from some cause or other to desire to stop the train. 
Neither driver nor guards knew when the si would be 
given. It was given by Mr. J. P. Knight, the company’s 
general manager, shortly after the train emerged, at 50 
miles an hour, from Patcham Tunnel, upon a gradient of 1 
in 264 down. Here also every available means of stoppage 
were used, and the train was brought to a stand in oon 
thirty seconds, having traversed only 540 yards after the 
communicator had been pulled. Again, and more especially 
in the interests of express train passengers on the main 
Brighton line, must 
successful. Of the electric communicator in use in the car- 
riages (the invention of Mr. Stroudley), it meed only be said 
that it is most simple in construction and working; and it 
was looked upon at Newark as the ‘best out.’ A handle 
projecting from the carriage interior, under the parcel rack 








experiment be voted thoroughly | him 





THE PERKINS ENGINE AND BOILER. 


Tux following is the ort on the Perkins system of 
engine and boilers to which we have alluded in our article 
on the machinery of H.M.8. Pelican, which will be found on 
page 32 of the present number. 





* On the Propriety of wy ey | Engines and Boilers on 

Mr. Perkins's Plan for Marine Purposes. ” 

Admiralty, September 19, 1874. 

Str,—I am instructed by the mittee on Boilers to 

Lords Commissioners 
of the Admiralty, that they have carefully and fully con- 
sidered the pro ng or otherwise, of constructing engines 
and boilers on Mr. erkine’s plan for marine purposes. 

2. From the official — which have been placed before 
the Committee, it is found that in March, 1873, Yorkshire 
Engine Company were called upon to forward tenders for 

i akiov’s apetom Gar cence of tho Basing and 


engines on 
Mesquito classes of 720 and 360 indicated horse power respee- 
tively. in May, 1873, tenders were forw accordingly, 


and after a careful examination of the designs as submitted 
by the Yorkshire Engine pone ve the Engineer-in-Chief of 
the Navy considered the disadvantages connected with the 
engines a ee ee ae Sane 
weight, greater complexity of engines, greater cost of main- 
tenance, and the necessity of ha pure water in boilers. 

3. The matter then remained in abeyance for some months, 
but in May last attention was agai to this subject, and 
it ap from the Yorkshire Engine Company's letter, that 
they had im their former tender oe misunderstood 
the power to be given; and consequently had prepared and 
forwarded a design for engines of a greater maximum power 
than was required. The company shortly afterwards for- 
warded a revised tender — for engines of 720 in- 
dicated horse power for a vessel the Fantome class, in 
which the space, weight, and price were reduced. It was 
then decided that when it became necessary to obtain engines 
“ the power referred to, they should be invited to tender for 
them. 

4. Thus the matter stood until July last, when a letter 
from Mr. Bailey, containing printed ts, was laid 
before this Committee; and it was then decided that, when 
convenient, the matter should be fully considered in all its 
bearings, and that as much evidence as possible, for and 
against, should be obtained. 

5. The Committee stated, in paragraph 12 of their letter of 
the 7th August last, as follows : 

“The Committee have also had under their careful con- 
sideration the plan een ae boilers on the system pro- 
posed by Mr. Perkins, have inspected the engines on this 
plan, which are on board the Emily, a small yacht, while 
under weigh; and the Filga, a tug, as well as the 
which are now at work in his factory. The Committee have 
examined Mr. Perkins, and have applied to him for more 
specific information relating thereto; and on receiving Mr. 
Perkins's reply a further communication will be made on the 
subject.” 

6. Since that date the yey with s - a — 
searching investigation o condition er 
cylinders of the land engine at Mr. Perkins’s works, induced 

im to out the boiler, and cut open three of the tubes 
from different levels; and also to open out the cylinders. 
aud have the pistons drawn. This was done in the pre- 
sence of the Committee, and a strict examination w 
of all the worki 
samples of the tu 


&c., were 


and van brakes only, applied by | as 





‘as made 
surfaces and the state of the tubes, and 
obtained. 


and at y 
(5.) The boilers used for ucing steam for warmin 
the Houses of ene - 
(6.) And also cases in which attempts have been made 

to use fresh water at sea in marine boilers. 

The Committee visited these different establishments, and, 
so far as they could, have examined the boilers and obtained 
-—¢ t ody meen pee as i 

0. ugh it not appear that any of the systems at 
ag 8 in use are worked exactly on ry et principle as 

r. Perkins adopts, yet the committee are of opinion that 
there is an advantage in using soft fresh water in boilers 
meee and the favourable opinion which they have 
ormed with regard to the Perkins system, has thus been s0 

far confirmed. 
11. The Committee, then, are of opinion that evidence 
sufficiently satisfactory has been obtained of the working of 
Perkins’s system to enable them to propose to their lordships 
that experiments should be made on such a scale as to test 
its value, with as little loss of time as possible; and they 
therefore recommend, with the view to thoroughly testin 


the system in a manner, the ti 
engines, &c., should be obtained, viz. : 
(1) A land engine and boiler for use in one of Her 
or doekyards. 


(2.) A pair of marine engines and boilers for use in one 
of the harbour vessels, such as one of the home 


port tugs. 

(3.) A set of engines and boilers for a small sea-going 
man-of-war, as proposed by Mr. Wright, Engi- 
neer-in-Chief of the Navy. 

(4.) Also that some vessel at present fitted with com 
engines, and about to receive new boilers of ordi- 
nary type, should be fitted with a surface con- 
denser on Perkins’s principle, in order to test its 
applicability to that description of boiler. 

12. In all these trials the system, as pursued by Mr. 
Perkins in his land engine, which the Committee have 
examined, should be most closely adhered to; and his metal 
applied wherever requisite to avoid the necessity of internal 
lubrication, which it is alleged is not required when that 
metal is used. 

13. In consideration of the circumstances in which Mr. 
Perkins is placed with regard to the Yorkshire Engine Com- 
pany (Limited); and as the Committee are not aware that 
this company have hitherto supplied marine engines or boilers 
for Her Majesty's Service or the Merchant Service; and 
looking to the general circumstances attending the application 
of a new invention to engines of a larger size, and of a dif- 
ferent construction to those which have hitherto been tried 
under Perkins’s system, the Committee would suggest the 

PS etnias Sagan and boilers in one of 

Majesty's docky under superintendence of Mr. 

Perkins, if their lordships should the above-named 
circumstances deem it desirable so to do. 

14. In the event of their lordships arriving at this decision, 
the Committee would suggest that the drawings for the en- 
gine, belless, and condensers should be peopared by Mr. 

erkins, and submitted to the Admiralty for approval; and 
that for this purpose Mr. Perkins might awe tee assistance 
of a yr eer but he should take the whole responsi- 
bility of the result, and superintend the construction in the 
ordinary manner as an or. 

_ 15. It is the intention of the Committee to keep the ques- 
tion of the use of soft fresh water in view ; and they expect 
to obtain still further evidence during their visits to the dif- 
ferent seaports and or pyr 9 towns of the country; 
yet they have considered it advi that they should at thi 
time state their views upon this question, so far as they are 
enabled to do so; reserving their iled and more matured 
Opinions on the question of the use of soft fresh water for 
marine boilers generally, until their final ep 

am, &., 


(Signed) Epwix Watsox, 
to the Committee. 
The Secretary to the Admiralty. 





Sourm Amsgnican TaisGRaruy.—Preparations have been 
made for connecting Panama with Peru and Chili by means 
of a cable laid along the Pacific Coast. 
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NOTES FROM THE NORTH. was then made across the ferry to Burntisland, when the 
Glasgow Pig-Iron Market.—Last Th “s market was uniform kindness 
Pay = for G.M.B. iron perme fiom Ay sg which they received at the hands of the officials of 

to 61s. paid. Fe animation continued on Friday, and busi the visited. 
ness was done at 60s. Od. to 60s. 10}d., closing in the forenoon Electro-Sympathetic Clocks for Glasgow Post ee 
rather easier. In the afternoon the only transaction re-| Messrs. James Ritchie and Sons, Leith-street, 
ported was one of 500 tons at 60s, 7}d. cash. Not —_— have just finished « series of eight 
transaction was reported on Monday forenoon, and for the new Glasgow Post Office ; the ay tee 
nominal price was 60s. 6d. buyers one month fixed, sellers | be placed in the postmaster's room, is simply a rate 
60s. 9d cash. A quiet business was done in the afternoon at Pe gay: clock,” corrected electrically with mean time 
60s. 6d. cash, Saag ee ane a ee ae in Bosare Cheumaions, shade is controlled from 
Makers’ prices were firm, and no change was reported the Royal Observatory, Greenwich. this control clock 
masins was again Seety : Seteeiey No business was re-/ will be connected the seven electro-eympathetic clocks in 
in the forenoon, and at the close sellers were asking 61s., | various departments or the building, by means of wires 
uyers offering 60c. 9d. A small amount of business was done | electrically operated upon b i voltaic batteries. The 
in the afternoon at 60s. 9d. cash, which was the GT f mechanism of the consists of an 
quotation The cb Yaw this forenooon was 60s. 1 escapement, the ve power Scher coomanetonnel Coeegh 
cash sellers, and 60s. 9d. buyers, but no business was trans- | the pendulum, which is kept in motion by currents of elec- 
acted. A few lots were done at the close of the market at | tricity transmitted by the control clock. In this way perfect 
60s. 9d. tem days fixed. The closing price was | coincidence is secured between the beat of the ‘control and 
60s. 7)d. eash buyers, and 60s. 10}d. sellers: there qreapattnctio deste. The same firm have also just completed 
was no change in makers’ quotations. following are the open Se he Sas oe wae are shortly to be 
othcial quotations: estab at Cork and Queenstown. 
—- ~~ 
G.m.b., at Glasgow eas?" ap 62 0 60 8 NOTES FROM SOUTH YORKSHIRE. 
Garteberrie 4 = «+ ee ose 67 6 +626 i Suerrrerp. Wednesday. 
Coltness a” a ae ot 69 0 660 New Colliery Enterprises near Sheffield.—The opening out 
Summerlee ,, ove ods 666 620 of the South Yorkshire coalfield has been progressing at a 
ot ti. a Ls 670 4620 great rate during the last two or three years, and there are 
Carnbroe = yee tse 640 620 now probably three times the pits there were five years back. 
Monkland 5, ws = 620 610 Messrs I. and G. Wells, of Eckington (North Derbyshire), 
Clyde as sl ee " 640 616 for instance, are now sinking three shafts to the Parkgate 
Broomiclaw... hed 680 6190 and Silkstone seams of coal at Holbrook, just within the 
Calder, at Port Dundas... ‘eb 690 620 limits of Derbyshire. Each of these shahe is 24 ft. in 
, st Ardrossan ies 686 6206 , and will go down to about 320 yards below the 
Eglinton * “is 62:0 600 The and general appliances will be of a 
amen al Genepenientty eect’ eregenat’” | leas ie toe ad cma 
Cased, at =m, wc The Price of Cowl near —The of coal and 
Shotts, at Leith «. oO 640 pike vill Gell upheld contatort te Cvsdadey sah 
Kinnell of Be sey acivobselongetnye © © | Semand which now exits" One or two of the colliery 
, , — ir quotations by about ls. per ton on Jul 
Bariron = ss St. 10n 40 BL Oe st, but as a rule no : deepavupnte hevebonn doses. 
aoe Pins oo an on ' Coke is about 17s. 6d. to 18s. per ton. 
For some days there was a scarcity of No. 3 iron for immediate 
delivery, and makers were much pressed, but Cleveland iron ee es ae 


is now coming in freely, and local consumption will fall off 


this month a good deal owing to the annual holidays, and a 


hence things will get recti - Last week's ts 
were very large, amounting to 14,101 tons as against 6112 tons 
in the penn pn, Sega of last year. Stocks in the 
public warrant stores have now got below 34,000 tons. 

The Shipbuildi ees ee ae a fair SS of, 
work turned out o' Clyde shipbuilding yards during last 
month. The returns are rather paren. from the fact 
that nearly one-half of the vessels launched were sailin 
ships. There were also two le steamers launched for 
English railway companies. The number of vessels launched 


during the past month and six months considerably exceeds 
the Senha? launchel in the corresponding pews be pre- of being 


vious years, but the tonnage shows a decrease of 14,300 tons 
on the month, and 17,500 tons on the six months of the year 
pa The average size of the vessels built during the 

alf year is much lower than the average during the last few 


& | sion 


gian 
t the same place for filling wagons, &. They work 
OF ate cianods eb enaehe 


Colliery Accidents in Yorkshire during 1874.—In his 
report for the year 1874, Mr. Frank N. Wardell (Govern- 
ment ¥ Lae thes "eae (Wan ovae at whe 
against in 1873. one case (Warren an explo- 

caused the death of 23 persona, and 49 were killed by 
falls of roof. The output of coal in the district was 


je pa tons * roe and 22,777 tons of Bmpor oo 
wrought ; persons were employed ve 

a “ 5000 in excess of the year before. There are 
now 516 mines in Yorkshire, the average for each dis- 
trict in the kingdom being 361. 











years, being 850 tons as 1400 tons in 1874, tons in 1873, : : 
1060 tons in 1872, and 1050 tons in 1871. The following] Yorkshire Agricultwral Show at Driffield.—Great prepa- 
are the returns for the past month and six months :— tations for this annual show are being made at Elmswell, 
Mosrsz. Haty-Yzar. Driffield. The amount to be given away in prises is 21007. 
pada The shedding, offices, &c., are in a forward condition. 
Vals. Tons. Vols. ‘Tons. Preparations have been made for a considerable show of im- 
1876 ss. one 22 20,700 1385 112,000 plements and machinery, both standing and in motion. 
1874 oe | ~W 35,000 93 129,500 
1873 12 = 18,000 83. 182,100 NOTES FROM CLEVELAND AND THE 
1872 ws» o» 16 19,500 100 106,500 NORTHERN COUNTIES. 
1871 we we 138 14,000 83 87,300 Mippizssaovem, Wedasoday. 
Of the steamers launched last month, there was oneof 2250} Tihs Quarteriy Meeting of the Iron Trade.—Yesterday the 
tons built for the Canada Shipping Company, of Montreal ; rterly meeting of the Fee of England Iron and j 
and besides it there was only one that exceeded 1100 tons.| Trades was held in the Royal Sedanen, Middlesbrough. 
It was a vessel of 2000 tons, built for Messrs. Alfred Holt There wasa attendance of business men, including 
and Co., Liverpool, for the Mersey and China Trade. One} sentatives from the various centres of trade in the 
of the sailing ships was the Brodick Castle, a vessel of 1923 h the usual facilities were afforded for the iti 
tons, and was built for the “ Castle” line of Olyde and Sings-| of meckinery or objects of iotenest to the om 


pore traders, owned by Messrs. Thomas Skinner and Co., 
Glasgow. 

Yew Double-screw Steam Tug.—A new steam tug entered 
Port Glasgow harbour last Thursday evening after ha 
ber engines fitted up. She was built by Messrs. M 
and Murray, of that port, and is the third on the novel prin- 
ciple of having two screw propellers, one in front and one at 
the stern. She acts well as a powerful tug steamer, towing 
large vessels at a considerable speed. 

Appointment of an Engineer for Fraserburgh Harbour.— 
The Fraserburgh Harbour Trustees have evgpiate’ cs the 
engineer for their new harbour works, Mr. J. H. Bostock, 
who has hitherto been engaged at the new docks at Leith, 
under Mr. Rendal and Mr. George Robertson. The list of 
applicants had been reduced to two, and eventually Mr. 

k was the unanimous choice of the trustees. The 
salary is to begin at 4002. per annum. 
of 


Visit to the Firth th Ports. —The issi 
the port of Hartle who make an annual tour to other 








. ee datdtactae a te 
time in surveying the wharves and pier of the . A trip 





. Specimens of bricks made by Woodward's patent 
were shown by the Tees Scorie Brick Company. Business 
pam ie, sabe eases Soatn Menehtns ee Cae 
gold as low as 51s. 6d. per ton. . The announcement 
failures still distract the ial world, and people are ap- 
prehensive that great disasters are to follow. 

The Cleveland I. ters’ A Returns.—To-day 


5 abd. 





there is 

nearly 15,000 tons there is an increase 
paar 10,000 tons. It is clear, therefore, that 
month of June the sales of pig iron were diminished 
25,000 tons. 


The Finished Iron Trade.—The finished trade is nearly 
bed as it can be. Rail orders and other work in hand are bei 
executed with great rapidity, and manufacturers are 
ingly anxious respecting the near future. 

The Wages Creston Sho wage queition te Se cause of 

uneasiness in the iron trade. only way of settling 
matter will no doubt be by arbitration. Up to the pre- 





F 
Hii 


i 


| 
4 


; 


i 








i 


E 
5 





= 





ster 


Ck eR ee Re mt 


mee 


ee 


a? 


| 
vs ee - 


on n> 





nga enna 
es 


“2 










7 


2 





- : 
a ot ew eS Se ae 


ea 
— 


rane 


re 














Patisas. 3 cae 


ENGINEERING. 








[JuLy 9, 1875. 








under inspection, at the feed valve boxes, 

and to these defects it is thought desirable to call attention. 

“ It is « convenient t to fix the feed valve box 
directly to the front end plate of the boiler, and also in many 
cases to bring up the feed pipe from below, and this arrange- 
meat, when sufficient play is given to the connexions, is found 
to work well. But when the feed pipes are bound eo tightly, 
either by the flooring plates or by the main feed pipe, as to 
be rendered rigid, a severe strain is put upon the valve 
box, and from this cause the fractures referred to above have 
arisen. Attachments to boilers should always be elastic, as 
all boilers move more or less from the varying temperature 
to which they are subjected which induces alternate ex 1 
and contraction, while to this in some cases is added the effects 
of settlement. In « boiler recently examined in which the 
feed valve box had fractured, the boiler was found to have 
settled down about half an inch, and also to have thrust 
forward. 


j 


{ 




















Fig. 4. 























“In addition to the strain induced by the movements of 
the boiler some pipes are strained in fixing. Too frequently, 
if the pipes are not set out with sufficient accuracy for the 
flanges to come well together, they are brought up by main 
—_ and the ae Ne a oan — be detected 

inspection after work is put together. In one case in 
which the bolts were taken cut the jant was found to sprin, 
open ighths of an inch, showing how much force had 
been used in mae Se vee 6 , while, in another 
case, one of the valve boxes of a pair of new boilers 
wep Gan we root shortly after they had been set to 
wor 


“To prevent these fractures, it is recommended that the 
opening in the flooring plates through which the stand pipes 
pass, should be made large enough to afford them ample 
room to play. Sometimes these pipes have been found so 
bound by the plates that as much as three-eighths of an inch 
has had to be cut away around them before they were fully 
relieved. In some cases a flange, cast upon the stand pipe as 
a base, rests on the floor plates and thus resists the move- 
ment of the pipe. In the better arrangementa, loose collars 
are introduced which cover the opening in the floor plates 


It is recommended that those 
that bear upon the flooring plates be chipped off. 
“ Further, to ent the ft Rey ye oe | 
the main feed pipe, the connexion between the two should 
of movement, and may be 


4, as may be most ; while other arrangements 
fo come no doubt suggest themselves as 
required. The shown in Fig. 1 was introduced by the 
manager of a mill, the boilers at which are under 





mpi t ie bin, ee inevitably induce a con- 
strain. 

“ The ~.embers are requested to instruct their mechanics 
to exam 1), the connexions to their boilers, and where neces- 
ary, to cave the arrangements corrected in accordance with 
h- -zvommendations 


these pipes ex ; oe 
ment of this if they would be good enough to give their 
attendants the necessary instructions. 
“L. E. Fistoner, Chief Engineer. 
“ Offices: 41, Corporation-street, Manchester.” 
While fully endorsing Mr. Fletcher's remarks, we may add 


that we have ourselves found the arrangement shown by the | ¥ 


subjoined sketch, Fig. 5, to be the most convenient. It in- 
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Fig. 5. 
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1 and 3, and 


volves fewer bends than those shown by 
, while it also 


it enables the joints to be most readily 
affords any desized amount of elasticity. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Tae Council of the Institution of Civil Engineers have 
awarded the following " cme for papers con’ 
during the session 1874-76 :— j 

1. A Telford Medal, and a Telford Premium, to William 

Hac , B.Se., Assoc. Inst. C.E., for his Paper on 

“ The Manufacture of Steel.” 

. ATelford Medal, and a Telford Premium, to Harry Ed- 
ward Jones, M. Inst. C.E., for his Paper on “The 
Construction of Gasworks.” 

3. A Telford Medal, and a Telford Premium, to Alexander 
Richardson Binnie, M. Inst. C.E., for his Paper on 
“The Nagpir Waterworks, with Observations on the 
Rainfall, the Flow from the Ground, and Evaporation 
at Ndgpdr; and on the Fluctuation of Rainfall in 
India and in other places.” 

4. A Telford Medal, and a Telford Premium, to Geor, 
Frederick Deacon, M. Inst. C.E., for his Paper “ 
the Systems of Constant and Intermittent Water 
Supply, and the Prevention of Waste, with special 
reference to the restoration of Constant Service in 
Liverpool.” 

. A Telford Premium to Jules Gaudard, C.E , of Lau- 
sanne, for his ‘‘ Notes on the Consolidation of Earth- 
works.” 

6. A Watt Medal, and the Manby Premium, t> John 
Clarke Hawkshaw, M.A., M. Inst. C.E., for his Paper 
on “ The Construction of the Albert Dock at Kings- 
ton-upon- Hull.” 

7. A Telford Premium to Professor J h Prestwich, 
M.A., F.R.S., Assoc. Inst. C.E., for bis Paper “ On the 
Origin of the Chesil Bank, and on the tion of the 
existing Beaches to past Geological Changes inde- 
pendent of the present Coast Action.” 


to 


ov 


8. A Telford Premium to Josiah Timmis Smith, M. Inst. | In 


C.E., for his Paper “ Oa Bessemer Steel Rails. 

A Telford Premium to Charles Assoc. Inst. C.E., 
for his “ Details of the Working Tests and Observations 
on Portland Cement, made during the Construction of 
the Portemouth Dockyard Extension Works.” 

10. A Telford Premium to Thomas Colelough Watson, M. 
Inst. C.E., for his “ Description of the Use of Fascines 
in the Public Works of Holland.” 

The Council have likewise awarded the following Prizes 

to Students of the Institution : 

1. A Miller Prize to Arthur Ernest Baldwin, Stud. Inst. 
C.E., for his Paper on “The Design and Construction 
of Lock Gates.” 

2. A Miller Prize to James Charles Inglis. Stud. Inst. C.E., 
for his Paper “ Experiments on Current Meters 
their Bearing on the Hydraulics of Rivers.” 

3. A Miller Prize to William Beswick Myers, Stud. Inst. 
C.E., for his “Comparison of the various forms of 
Girder Bridges, showing the advantages of the 
Sehw. — ; ther with an elucidation of 
the . > 


of the same.” 

4. A Miller Prize to Arthur Spence Moss, Stud. Inst. C.E., 
for his Paper on “ The River Humber.” 

5. A Miller Prize to William Patterson Orchard, Stud. 
Inst. C.E., for his Paper on “ Hydraulic Calculations 
relating to Water Pressure and Walls to resist it, 

ing of Water, the Flow of Water in Open 
Channels and in Pipes.” 

6. A Miller Prize to Joseph Tysoe, Stud. Inst. C.E., for his 

Paper on ‘‘ The Manufacture of Illuminating Gas from 


Coal. 
7. A Miller Prize to John Charles Mackay, Stud. Inst. C.E., 





for his Paper on “ Concrete.” 


and | Exhibition building at the exhibitor’s ex 











are expected to 
’ : ing mills produc- 
ing rails and other forms of rolled iron which are tested by 
the drop may be able to furnish more accurate statements of 
Godt Guage dt tngenten & modifying resistance 
“Some experimental work has already been done in this 
field, and it is desired that the results of euch researches may 
be communicated in as great detail and with as much ac- 
euracy as possible. Published monographs, reference to 
pa ed eens « apuielinds, 
cae eepeneunes papers, will received as valuable con- 
ri . 


ture, to rmi ical expression of that 
aw, and to obtain such formulw, either exact or approxi- 
mate, as will make these results conveniently and practically 
available to engineers and constructors, will be perly ac- 
knowledged. “ R. H. Tuvrsron, Chai 5 








Loxpow Assoctation oy Forsmes ENGINEERS AND 
DRavGHTsMEN.—At the monthly meeting of Saturday last, 
Messrs. Keiday, Hogg, and Ainslie were elected members. 
Afterwards Mr. Ri Lewis, Barrister-at-law and secre- 
oy hes the Royal Lifeboat Institution, read a paper on the 
" on and Work of the Lifeboat.” Many models, 
drawings, &c., were exhibited. Mr. J. Newton, who presided, 
subsequently recommended the foremen ineers of the 
country to subscribe for a new lifeboat to be “The Fore- 
man Engineer,” and to present it to the Institution for service 
= the coast. So eee Ces lee will pay a visit 
of inspection on Saturday next (4 p.m.) to the new engineer- 
ing works of Mr. Robert Hedley, Wharf-road, Cubitt town. 


Axsoruer Exarsition at Visyxa.—The Imperial and 
Royal Austro-Hungarian Consulate- London, has issued 
the following circular addressed to machine manufacturers, 
engineers, agriculturists, and i of breweries, disti!- 
leries, and ies, including -mills : “ The Society of 
Manufactures and Commerce of Lower-Austria, and the 
Council of the Corn and Flour Exchange at Vienna, encou- 
raged by the success which attended the Exhibition and sale 
of machines, apparatus, implements, &c., employed in the 
baking, mill, and corn trades, held last year at Vienna in 
— with pe a tional —_ = Seed Fair, have 

preparations for ing « similar ibition and sale 
this year, including also mactidace apparatus, implements, 
and other appliances, used in and distilleries. The 
chief object of this Exhibition is to afford the numerous 





Austrian capital in August next, an opportunity of becomin 
—_ with the eedpetians of the rn cence 

8 objects, and any improvements, new inventions, &o., 
which have recently been introduced into these special 
eT It may be worthy of remark here that 
all objects exhibited at Vienna last year were sold ; and nu- 
orders, besides a large extension of business con- 


the Exhibition will be ; 

Hall of the Universal Exhibition building of 1873, in 
the Prater, in the month of August next. The objects in- 
tended for exhibition must be forwarded and delivered at the 
There will 
be no ¢! made for space, and the public will be admitted 
to the Exhibition free. official ca ue will be prepared 
of all objects exhibited, in which particu 
exhibitors, explanatory of the special features of their ex- 
hibits, will be inserted free of cost. The object of the Exhi- 
bition being pre-eminently a practical one, from a business 
point of view, no or awards will be given, but the 
results of the Exhibition will be published in an authentic 
report in a suitable manner. In calling your attention to 


this important matter, and inviting your icipation in the 
sane with any of our manufactures ot aerate | 
you wi good enough to intimate your intention of 

i Consulate-Ge- 


— a0, without delay, to the 
BD 

of Manufactures and 

Hungarian Consulate- Scuenzey.—29, St. Swithin’s- 
lane, London, E.C., July, 1875.” 
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BLAKE’S DIRECT-ACTING STEAM PUMP. 
CONSTRUCTED BY MESSRS. 8. OWENS AND COMPANY, ENGINEERS, LONDON. 


Figé.8. 


Figé.2 


























—— @ | 








A paper on the methods of testing steam engines, which | 
appeared in our last volume,* included a description of the 
circulating pumps of the United States steamer Tennessee, 
and the results of their working. These pumpe are those 
of Messrs. Blake and Co., of Boston and New York, and 
were selected mainly on account of the small space they 
occupied, which was less than that required for any other 
pump offered. The performance of these pumps was in 
every way satisfactory ; they have, in fact, established a 
reputation for themselves and their designers in America, 
and will doubtless do so in England, where they are now 
being introduced by Messrs. S. Owens and Co., at whose 
works in Whitefriars-street, London, they are being manu- 
factured. Messrs. Owens did not take readily to the Blake 
pump, having more or less of prejudice against the entire 
class of direct-acting steam pumps. They, however, put the 
pumps to several crucial tests, and having satisfied themselves 
of their capabilities they commenced their manufacture. 
We are therefore now enabled to place before our readers a 
detailed description of this pump, which possesses several 
novel features, the leading one being a combination of two 
slide valves which render the action of the pump positive 
and continuous under any pressure and working at any rate 
of speed, fast or slow. 

Our engraving shows at Fig. 1 a longitudinal section of 
the Blake steam pump, Fig. 2 being a section of a secondary 
cylinder which contains an auxiliary piston for actuating 
the main valve, whilst Figs. 3 and 4 are respectively a 
plan and half-end elevation and cross section of this 
cylinder. Figs. 5 to 8 show a plan, elevation, underside 
view, and end elevation of the auxiliary valve; Figs. 9 
and 10 being sections of the main valve. Both the main 
and auxiliary valves are plain flat slides, the main valve 
being acommon D valve and the auxiliary a valve of the form 
shown. The latter, being attached to a rod which receives 
an impulse from the main steam piston, is moved with the 
same absolute certainty as is the slide valve of an ordinary 
engine driven by an eccentric. It will be seen that the 
secondary cylinder is mounted on the primary or main 
cylinder. The ordinary spring-ring steam piston which it 
contains drives the main slide valve which works on the 
upper face of the auxiliary valve. This valve has three 
ports of equal area, which correspond in every position with 
the ports of the main cylinder. 

In working, if the main piston should attain a velocity 








* ExotngeRtse, vol. xix. pp. 217, 256. 
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in excess of the piston which actuates the main valve, the | 
piston strikes the tappet which is seen in Fig. 1 projecting 
through the cover into the main cylinder. By this means 
a lead is given to the main valve, steam being thereby ad- 
mitted in front of the piston forming a cushion, and giving 
steam to start the piston on its return stroke. It will be 
observed that the auxiliary valve has two slots cut in its 
underside as in Fig. 7. These slots communicate with the 
main exhaust passage, and also give steam from the valve 
chest to both ends of the auxiliary, or main valve piston, 
alternately. The result of this is, that directly the auxiliary 
valve is thrown over by the action of the tappet rod, steam 
is given on one side of the auxiliary piston, and exhaust 
takes place on the other. On the opposite side of the 
auxiliary valve—the upper side in Fig. 7—another slot is 
formed, which at the right moment enables a small quantity 
of steam to pass to the exhaust side of the auxiliary piston, 
and so to form a cushion to prevent it striking the cylinder 
cover. In these combined operations no waste of steam 
occurs, as it is retained, and gives out its useful effect on 
the return stroke. 

The result of this ingeni tion of valves is a 
perfectly continuous action without any dead point, and 
unassisted by any extraneous means. This result is at- 
tained without any complex internal arrangement, and 
without the presence of any which are liable to get 
out of order. The valve gear is in fact most simple in its 
character, a8 a glance at the engraving will show. Of 
the excellent working of the Blake pump at extreme 
ranges of speeds, we are enabled to speak from personal 
observation, having inspected its working at Messrs. Owens’ 
works. The apparatus was a 5in. pump with an 4 in. 
steam cylinder having a 12in. stroke. 
work at 155 single strokes per minute, and the speed was 
varied down to 25 strokes. It was then again run up to a 
high speed and suddenly set to a speed which for slowness 
and perfect continuity never been im our ex- 
perience. With the delivery throttled to represent a head 
pressure of water of 230 ft., and with an average steam 
pressure of 40 Ib., this pump ran, or rather crawled, at the 
rate of one stroke in 12 minutes or 5 strokes per hour, 
delivering water throughout. We thus have a piston speed 
of lin. per minute or 5 ft. per hour, and a contiouous 
delivery of water. 

It is neeedless to observe that such a slow speed as this 
could not ly be in practice, but it illustrates 


hi 





It was started to | 





required 
the reliability of the pump either in quick or slow working. 


It is also needless to observe that we did not wait to see 
many of these slow strokes, as by the time the engine had 
performed two, occupying 24 minutes, we were satisfied. The 
pump was then put to work under rapidly varying loads, 
and throughout acquitted itself most creditably, affording 
ample foundation for the opinion we have 

that it will not fail to establish for itself as high a repu- 
tation in England as it has in America, where we under- 
stand that it is the only direct-acting steam pump used in 
the navy. 





THE LEEDS EXHIBITION. 


In the department of machinery in motion, as might 
reasonably be expected in such an important manufacturing 
district as Leeds, the exhibits are of considerable interest, 
although from the limited space that is available for the 
display they are more than usually crowded . In 
fact, had there becn many times the space it is said that 
it would not have been too great for the number and 
extent of the applications made for it. 

The power required for driving the various machines is 


of manufactured hares 
shafting from 26 ft. to 30 lone 
in diameter, the largest weighing 21 
a model of Naylor's patent steam hammer, 

made means of Haswell’s patent b 


prs wig fully bear out the 
of iron. 
The F. Iron 
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f water in the boilers 
from their regularity of form and perfect absence of flaw, 
to be the result of design. One was cut from a boiler in 
the steamship Cambria and the other from the steamship 
Islay It would be impossible to give a better proof of the 
importance that should be attached to the quality of the 
ir 
averted, even in the case of accident or carelessness, by the 
use of the best No greater testimony need be 
given as to the value of the Fa-nley Company’siron They 
also an end plate for a boiler for the steamship 
Hibernian, Its diameter is 13 ft. 6 in., and } in. thick, and 
is flanged both on the edges and for the flues. There is also 
acrankshaft 12 in. in diameter intended for the steamship 
Marechal Canrobert, with three collars forged on, 23 in. in 
diameter, and 3 in. thick, all finished bright. 

Mr. H. R. Marsden, the mayor of Leeds, shows his well 
known patent “ Lever Stone Breaker” for crushing hard 
substances, such as ores, rocks, flints, &c., and fitted with a 
self-acting screening apparatus. These machines are now 
in such extensive use and so well appreciated, that we need 
scarcely add that the desired size of stone, when required 
for road making, is regulated by adjusting the opening be- 
tween the jaws. The machine is capable of crushing 80 tona 
per day 

Mesers. Hudswell, Clarke, and Rodgers, of Leeds, exhibit 
various specimens of their speciality, viz, wrought-irou 


materials. 


show 


split druma. 

and 7in. bore The face is rounded. 

in two sets, weighs I4cwt., and is calculated to transmit 
100 horse power at 170 revolutions per minute. These 


drums possess many great advantages over cast-iron ones, 
avd must ultimately come into general use. 

Messrs. Whitley l’artners (Limited), Leeds, show one of 
Hulsenbergh's patent reciprocating steam pumps, the valve 
arrangement of which consists of two small pistons, which 
receive, al'ernately, a jet of steam from the large cylinder, 
and by this means move an ordinary three-port valve. They 
ale av Ingersoll stone drill, and an American 
Peet valve, which has a very clear passage for water or 
steam 

Messrs 
their spe 


show 


Thwaites and Carbutt, Bradford, have amongst 
ialities one of their 2cewt, single standard steam 

and several sizes of Root’s blewers, Also a 
model of an exhaust and blower for high pressures, and a 
blast machine for engraving and carving purposes 
(Tighlman's process ). 

Messrs. Tangye Brothers, Birmingham, are well repre- 
having excellent specimens of their various produc- 


hammers, 


sand 


sented 





tions, viz., engines, pumps, blocks, jacks, hydraulic bears, & 

They have an air compressor for driving coal-cutting ma 

chines, rock lle, &e., the cylinder being 7 in. diameter and 
l2in. stroke. Als e of the “ Warsop” rock drills, snd a 
12 in. pump 24 in. stroke, calculated to pump 30,000 gallons 
per hour at 40 strokes per minute. 


Mesers. Greenwood and Batley, Leeds, show an excellent 
bolt-forging machine, Horsfall's me mh capable of pro- 
ducing bolts up to 1g in. diameter and i8in. long, at the 
rate of a gross per hour. They also show a printing press, 
a paper-cutting machine (Kirch's patent), and a tying-in 
machine for silk. Specimens of ammunition, a 6-pounder 
mouwstain field gun, and a stand of rifles of their manufac 
ture, are shown in the large Hall. 

Hadfield’s Steel Foundry Company, Attercliffe, exhibit 
very fine specimens of crucible east steel, annealed, both 
rough and finished, consisting of wheels, cranks, crossheads 
&c. Amongst these is an hydraulic press cylinder 3 ft. 
long and 15 in. bore, of great excellence. 

Messrs, Hathorn, Davis, Campbell, and Davey, Leeds, 
show a series of models of their hydraulic and steam engines. 
‘They have also supplied two of Joy’s patent hydraulic 
organ blowers used for the large organ in the Hall. There 
is also a model of a compound expansion engine, with 
high-pressu-e cylinders 35 in. diameter and 6 ft. stroke— 
the low-pressure cylinder being 60 in. diameter. Oa the 
same line and with the same stroke, viz, 6ft, isa pump 
vith gun-metal plunger 12}in. diameter. The pump is 
double acting, and will deliver water into a rising main to a 
height. of 9L0f:. at the rate of 700 gallons per minute. 
The water pressure in the main is applied to a pair of small 
hydraulic eogines at a depth of 250 ft. lower down the 
wine for which the engines are intended (in Westphalia), 
and they foree the water from the lower level to the level of 
the large engines above mentioned at the rate of 500 gallons 
per minute. Dy this means inundation of the mine will 
not iaterfere with the working of the pumps, the steam 
eng ne being at a distance sufficiently great as not likely to 
be reached. They also exhibit a model of Davey’s patent 
pit-sinking gear, and a ram 30 in. in diameter, 12 ft. stroke, 
which is worked by two other rams 15 in. in diameter. These 
two rams are attached to a crosshead and worked by a 
steam cylinder 6 {t. in diameter and 10 ft. stroke of piston, 
and calculated to follow the sinking of pits to a depth of 
S20 ft, and. at 13 strokes per minute, to raise 4000 gallons 
in that time. The steam cylinder is supplied with one of 
Davey's differentiol valve motions. The whole of these 
models are very interesting, 

A conical” machine for pulverising ores, quartz, &c., 
which is exhibited by Mr. Joba Ellison, of WakefielJ, is 
simple in its action. There is a conical barrel which revolves 
round acone. The inside cone is not placed in the centre 
of motion of the barrel, consequently it tends to carry 
forward the stone in its progress, and to force and crush it 


n emploved in such cases, and the danger that may be | 








| 
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| 





At first sight the indentions appear | between the cone and barrel. By raising or lowering the 


cone various sizes of broken stones may be obtained. 

Mr. Thomas Robertshaw, Bradford, exhibits an hydraulic 
steam pump with steam cylinder 12 in. and 4 in. stroke. 
The piston rod acts as plunger. It is intended for packing 
testing plate, bending, &c. Mr. Ramsbottom, of Leeds, also 
shows a reciprocating steam pump, and a two-horse power 
hydraulic engine with three plangers, and Messrs. A. 
Leighton and Co., Liverpool, exhibit a rotary pump, a 
rotary engine, and Higginson’s patent governor. 

There are several exhibits of leather-cutting and shoe ma- 
chinery well worth attention. 

Mr. D. Payne, of Otley, shows one of his type-printing 
machines, the “‘ Wharfdale,” which is well adapted for 
jobbing work, and contains several of Mr, Payne’s improve- 
ments, one of which is an auxiliary small cylinder which 
takes and lays the sheets upou the delivery boards by means 
of grippers and flyer attached toit. It is also provided with 
an improved ink distributor. 

Messrs. Hayward Tyler and Co., London, show two of 
their patent direct action ‘ Universal” steam pumps, one of 
which is shown in operation. It has steam and water 
cylinders 12 in. in diameter each, and is calculated to raise 
50,000 gallons of water in one hour toa height of 50 ft. 
Their smaller pump bas a9 in. steam anda 5 in. water 
cylinder, and is stated to be able to throw 5000 gallons of 
water per hour to a height of 160 ft. or 110 ft. from a fire 


One of them is 8ft. diameter, 18} in. face, | engine branch. A good working model is als» exhibited by the 
It contains 68 arms | same firm showing the working of the pumps at the bottom 


of a mine, and forcing the water up at two lifts. 
Messrs. J. Wilson and Co., of Liverpool, show a “ Selden’s” 
patent direct-acting steam pump and Saxby’s patent con- 


idenser. The condenser can be used in connexion with en- 


gines or pumps, and it was recently described in our pages. 

Two very powerfal brickmaking machines are shown by 
Mr. R. Schofield and Mr. T. C. Fawcett, both of Leeds. 
They press one brick only at once, being intended for stiff 
clay. 

Messrs. B. and T. Massey, of Openshaw, show several of 
their small steam hammers and steel stamps for forgings, 
&c. They also show samples of forgings made by them. 

Messrs. Taylor Brothers, Clarence Works, Leeda, exhibit 
some excellent forgings, both in the black and bright state, 
amongst which are locomotive cranks and tiers, and various 
knotted specimens of iron. 

Wood-working machinery is but barely represented, and 
the same may be said of all classes of engineer's tools. 

Amongst the models Messrs. Palmer and Co., Jarrow, 
exhibit several half-models of steamships, and Mesars. 
Humphrey and Tennant a large model of the large engines 
erecting for H.M.S. Monarch of 6600 indicated horse power. 
Messrs. Maudslay, Son, and Field also exhibit a model of 
a marine engine. 


THE MADRID MARKETS. 

Tue Times of Wednesday the 23rd ult., contai xed a long 
letter from the special correspondent of that journal in 
Madrid, describing the opening of the new markets by the 
king. As examples of English enterprise in Spain, these 
structures are worthy of some attention, There is perhaps 
no town in the world in which markets were more needed 
than in Madrid, the intense heat during the summer months 
rendering it absolutely essential that provisions should be 
purchased daily ; more especially as the custom of living 
on flats prevents the inhabitants from having proper cel- 
larage. Up to the present time the markets of Madrid 
have been such that it was almost impossible for a lady to 
enter them. Stalls of various shapes were placed with 
very small regard for order, and the narrow passage be- 
tween them was often almost filled with baskets. There 
was no efficient water supply, cleanliness was disregarded, 
and it was scarcely possible for the authorities to exercise 
proper supervision. If the Madrilenos had waited till their 
own countrymen erected new markets they might be wait- 
ing still, but as is often the case in Spain, foreign enter- 
prise supplied the place of native energy. A French com- 
pany was first formed, but it soon became an English one, 
and the eminent firm of Messrs. G. B. Crawley and Co., who 
have successfully carried out 30 many large foreign enter- 
prises, undertook to build two new markets, and it is these 
which have just been opened 

The inauguration by the king took place ia the larger of 
the two markets, that occupying the site of the old Plaza 
de la Cebada, in the most crowded part of the town. The 
other market is situated in the Plaza de los Mostenses about 
a mile distant. 

With the exception of the basement walls, the markets 
are entirely of ironwork, made by Messrs, Andrew Handy- 
side and Co., of Derby and London, and erected by them 
in Madrid, there being nearly four thousand tons of cast 
and wrought iron in the two structures In design the 
markets are somewhat similar to the Halles Centrales in 
Paris, but are bolder, more ornamental in character, and 
very lofty. Structurally, the markets are composed of 
separate pavilions, the Mostenses Market having three, each 
127 ft. long and 90 ft. wide, the pavilions being connected 
by passages, making altogether a rectangular area of 
38,500 square feet. The Cebada Market covers an irregularly 
shaped area of 60,000 square feet, and is composed of four 
principal pavilions, each 119 ft. long and 79 ft. wide, three 
irregular pavilions, and one lofty central dome, the pavi- 
lions being connected by coveréd ways as at Mostenses. 
Below each market the space fs utilised for cellars, the 





ground floor being supported by cast-iron stanchions. The 
roofs are covered with galvanised corrugated iron, and 
there is ample ventilation by open louvres in the roofs and 
sides of each pavilion. 

In the Cebada Market the ironwork weighs 2550 tons, 
and in the Mostenses Market 1300 tons. The whole of this 
was constructed at the Britannia Works, Derby, under the 
immediate personal superintendence of Mr, Alexander Bu- 
chanan, the managing director of Messrs. Andrew Handy- 
side and Co. The material, as finished, was shipped from 
Liverpool to Alicante, and thence was taken by railway 
through Saragossa to Madrid, the arrangements for trans- 
port having been made vy Mr. Ewing Matheson, who ma- 
nages the London and foreign business of Andrew Handy- 
side and Co. The transport was stopped on several occa- 
sions by the civil disturbance in Spain, and more than once 
a new route had to be chosen, but these difficulties were all 
overcome, 

The markets were erected in Madrid by Spanish work- 
men, with the aid of English foremen, the whole being 
under the control of Messrs. Handyside’s resident engineer, 
Mr. W. W. Williams. 





Mr. Docwra.—The Emperor of Austria has conferred 
the Knights’ Cross of the Order of Franz Joseph upon Mr. 
Thomas Doewra, contractor of London. 





Tue Pateyt Law Amenpmenr Brit.—At a meeting of 
inventors, patentees, and others interested held at the Patent 
Office, Nassau-street, Dublin, on the 30th ult., Mr. H. A. 
Wari in the chair, and Mr, J. A. Fahie acting as secretary, 
& petition to Parliament praying alterations and amend- 
ments in certain clauses of above Bill was agreed to, and 
ordered t» b» forwarded t» Sir A. E. Guiness, Bart., for 

resentation to the House of Commons, ani that the Hon. 

r. Plunkett and Mr. A. M. Sullivan be requested to give it 
their support. 





Quesec Harsove Commission.—The Quebec Mercury 
of June 16th, says: ‘Tue Harbour Commission held their 
weekly meeting yesterday and transacted some important 
business. When organised over eighteen months ago, this 
body proceeded vigorously to initiate plans of improvements 
which included the constraction of a graving dock, and the 
procuring of plans for the enlargement of the actual accom- 
modation of the harbour. The graying dock was the first 
project taken up, and Mr. Grant was deputed to confer with 
the Imperial and Dominion Governments on the subject with 
a view of procuring the same advantages for the Que Dock 
as were promised to the British Columbia Dock. The Do- 
minion Government having agreed t» provide the necessary 
legislation to enable the Commissioners to obtain the money, 
the Trust secured the services of the well known English 
engineers, Messrs Kinipple and Morris, to survey the har- 
bour, recommend a site, and prepare the estimate for its 
construction. From an engineering point of view the site at 
Levis was mentioned as the cheapest and easiest for con- 
struction; but as there was only a difference of 20,0007. in the 
cost between Levis and the city side, and it being considered 
by many from a commercial aspect and in the interests of 
Quebec that the dock should be built on the city side, the 
Corporation of the City of Quebec, in a handsome manner, 
agreed to make up the difference of the cost, and thus virtually 
settled the question as between Point Levi and Quebec. 
With reference to the general improvements of the harbour, 
it being a large question and full of difficulty, and opinions 
being so various, and the cost uncertain, the Commissioners 
unanimously consented to ask for competitive plans, and 
offered two prizes—a first prize of five thousand dollars. 
and a second prize of one thousand dollars. Ample time was 
given to enable intending competitors to prepare compre- 
hensive plans, so as t> avoid serious errors and provide for 
the future waate of the trade of the port. These plans were 
received on the 15th of December last, and beiag very vola- 
minous in design and detail, and owing also to the absence of 
some of the Commissioner) in Eng the final decision was 
only arrived at yesterday. It is true our citizens were some- 
what impatient of delay, but considering the errors that were 
made by the oll Harbour Trust io erecting unproductive 
and ill-constructed wharves, the Commissioners can hardly 
be blamed for taking full time to mature a scheme that will 
be useful, practical, and moderate as to cost. Therefore it is 
that the decision arrrived at yesterday will li give 
general satisfaction. As far as we can | Bove the of 
Messrs. Kinipple and Morris are of a most perfect, reliable, 
and comprehensive character, complete from an engineering 
aspect, and accurate as possible in detail. Their plans for 
the construction of tidal basin and wet docks in the River St. 
Charles, give general satisfaction to the trade, who are the 
parties most interested in all these projects of i vements 
along the river borders. They provide for four spacious 
docks extending from the gasworks to the present break- 
water, utilising it as a portion of the scheme extending from 
St. Peter-street across the estuary, and providing for the exten- 
sion of the North Shore Railway to deep water, by laying the 
track of that line from the Palais terminus all along the 
piers so as facilitate the loading and discharging of vessels of 
the heaviest toanage and greatest draught of water. Pro- 
vision is also made be an exteasive and useful ballast whar{ 
at the Fly Bank at Wolfe's Cove, and wet docks anda 
graving dock at Indiaa Cove. Yesterday, according to agree 
ment, the Harbour Commission met to award the prizes, 
when, we learn, after a long and interesting discussion, all 
the members of the board i the first prize wa: 
unanimously awarded to Messrs. Kinipple and Morrir. We 





congratulate the Commissioners on their decision, which has 
not been arrived at without due i 
thought. It is to be hoped that 

the work, and that ere 
to the designs of the 


jon, care, and 
will now go on with 


long there will be some practical result 
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DOCK EXTENSION AT ALLOA, 

Tue town of Alloa on the Forth has long carried on an 
extensive trade in the manufacture of yarns ; it is also well 
known for its ales and whisky, while the vicinity of the 
town also yields a large supply of coal, which is chiefly sent 
to the foreign markets. For a long time the town has 
enjoyed an almost uninterrupted prosperity, and as a natural 
consequence it yearly gains in commercial importance. 

Although it is not absolutely dependent upon its harbour 
for that importance, the town derives a considerable amount 
of it from its connexion with the sea, The harbour, pre- 
vious to the year 1872, was managed by a self-elected body, 
but in that year an Act was passed popularising the con- 
stitution of the Trust, and granting powers for the con. 
struction of new works. Under that Act the Trust, in the 
autumn of 1873, commenced operations with a view to the 
extension of the wet dock, wh’ch was rapidly becoming 
inadequate to meet the requirem,...ts of an increasing trade. 
The dock was 600 ft. in length by 150 ft. broad, and its 
construction originally cost 14,0002 But apart from the 
question of accommodation, there was a long-standing 
grievance in connexion with the old dock. The Alloa Burn, 
containing alarge quantity of the sewage from the town and 
refuse from public works, discharged into it, giving it more 
the appearance of a large cesspool than of a harbour for 
shipping. Now, however, much to the relief of people 
living in the neighbourhood, the burn empties itself into the 
river Forth, and in future only water from the Forth will 
gain access to the dock. This work—the diversion of the 
polluted and polluting stream—has been completed at an 
outlay of several thousand pounds, and the expense is borne 
jointly by the burgh drainage rates and the Harbour Trast. 

When it is completed, the extended dock will have an 
area of 22 acres, the enlargement being both in length and 
width. The length of the new quay walls will be 950 ft., 
which will give, with the present walls, a total quayage of 
1500 ft. In the dock, and on the sill of the gate at the 
entrance, there will be a depth of 19 ft. at high-water 
level of spring tides. The new walls on either side of the 
dock are being executed in concrete, consisting of Port- 
land cement, broken whinstone, and engine ashes or sand ; 
and the roadway of the quays round the dock is being 
causewayed in the usual manner—the walls being fitted 
with fenders, mooring pawls, &c. The work in all its 
branches is of a substantial description. 

The engineers are Messrs. R. Young and Son, West 
Regent-street, Glasgow; and the contractor is Mr. Hugh 
Kennedy, Partick, near Glasgow. The deepening of the old 
dock basin by means of a powerful dred ger—which was built 
by Messrs. Thomas Wingate and Co., Whiteinch, and cost 
about 40001.—has been proceeding since the middle of last 
year. It is estimated that the total cost will be 16,0002, 
and the dock, to its full extent, is expected to be ready 
for occupancy in the course of six months. It may be 
added, that, in order as much as possible to contribute 
to the convenience of shippers, the trustees propose to 
connect the harbour with the North British Railway. 
This improvement is likely to be carried out as soon as 
the present works are finished. 








THE WATER FRONT OF NEW YORK.* 
(Concluded from page 18.) 

Wharves.—The question of wharf construction is in a great 
measure distinct from that of the building of the river streets. 
These streets are built for the use of the whole community ; 
the wharves are built for a special interest—the shipping 
interest. The cost of building the river streets therefore 
should evidently be borne by the whole community, i.e., the 
city should pay for their construction and maintenance ; 
while on the other hand, the shipping interest should be re- 
quired to pay for the construction ond support of the wharves 
of the city which are built for its special accommodation, and 
a moderate rent for use of the water front, which should be 
applied to the extension of the wharf system. But it could 
not be a sound or just policy to exact from the shipping 
interest more revenue than is required to pay for and support 
the special facilities afforded it. To do so, would be to intro- 
duce a system of unequal taxation, discriminating between 
portions of the same community; since the merchants pay 
also their share of general taxes, and the welfare of commerce 
—other things being equal—is also the welfare of all. 

The problem, then, presented for solution would appear to 
be: of the various systems of wharf construction affording 
equal facilities for the transhipment of freight, which will be 
most economical for commerce—cheap wharves of short 
durability, requiring very frequent rebuilding, or more ex- 
pensive ones of greater durability, and shall they be of wood, 
iron, or stone ? 

The question can be more concisely stated thus: Given, 
the cost and lives of various wharves, all satisfying the engi- 
neering requirements of strength and stability pa affording 
the same facilities, to determine which of these involves the 
least annual outlay for its maintenance. The problem ean be 
solved by comparing the rentals which must be exacted from 
the various types of wharves to make them self-sustaining. 
The elements of rental are: 1. Simple interest ; 2. Aecumu- 
lating fund to pay off bonds issued to pay for construction ; 
>. Accumulating fund to re-build at the end of the life of the 
wharf; 4. Accumulating fund to re-plank and repair; 5. 
\ccumulating fund to pay for loss of rent at each re-building; 
5. Cost of administration (the same in all types, and not in- 
cluded in the comparison); 7. Rent of water lots (the same 
in ell types, and not included in the comparison). 


_™ Paper read by John D. Van Buren, Jun., CE. before 
the American Society of Civil Engineers. 


Appendix 11.0 pivescstionsten consti made by the writer, 
of cost and lives for the principal ty of Chas! caneteudiion 
The costs of the wooden and stone have been tested 


by actual practice in the city. The standard dimensions in 
the comparison will be taken: Length 500 ft., width 60 ft., 
and depth to firm bottom below dock from 50 ft. to 60 ft. Con- 
sidering them in order, we shall find the rent : 





No. 1.—Natural wood—Cost, 43,000 dols. : dols. 
1. Simple interest ... ose peo me 3,010 
2. Sinking fund to pay bonds (30 years) 456 
3. Accumulating fund to rebuild (15 years) 1,711 
4. Accumulating fund to re-plank, &e. (5 
years) ave ove ons od eee 870 
5. Accumulating fund for loss of rent at 
each sebuilting (2600 dols. every 15 
years) exe ove ose ove 100 
6,147 
No. 2.—Treated wood—Cost, 60,000 dols. : 
1. Simple interest ... om ons an 4,200 
2. Sinking fund to pay bonds (30 years) 636 
8. Accumulating fund to rebuild @ ears) 432 
4. Accumulating fand to re-plank, be. ove 471 
5, Accumulating fund for loss of rent at 
each rebuilding (2500 dols. every 35 
years) ... ove ose ove ove 18 
5,767 
No. 3.—Natural wood — Cost, 87,000 dols. 
(Best possible construction) : 
1. Simple interest ... eos - ove 6,090 
2. Sinking fund to pay bonds (30 years) 922 
8. Accumulating fund to rebuild (15 years) 3,463 
4. Accumulating fund to re-plank, &e. ... 70 
5. Accumulating fund for loss of rent at 
each rebuilding (2500 dols. every 15 
year) «. oe eee “a ove 100 
11,445 
No. 4—Treated wood—Cost 106,000 dols. 
(Very best possible construction) : 
1. Simple interest ... it we one 7,420 
2. Sinking fund to pay bonds = years) 1,124 
3. Accumulating fund to rebuild wg years) 763 
4. Accumulating fund to re-plank, &. .. 471 
5. Accumulating fund for loss of rent at 
each rebuilding (2500 dols. every 36 
years) ... ove ove ise oe 18 
9,796 
No. 5,—Iron screw piles — Coat 187,000 dols. : 
I. Simple interest ... eos ese «+ 13,000 
2. Sinking fund to pay bonds (30 years)... 1,982 
3. Acecurnulating fund to rebuild (60 ro 467 
4. Accumulating fund (to re-plank 
paint ... eee oe wee oh 1,471 
5. Accumulating fund for loss of rent 
(5000 dols. every 560 years) ... oo 13 
17,023 
Ne, 6.—Cast - iron columns filled with con- 
crete—Cost 367,000 dols: 
1. Simpleinterest ... one eee + 25,690 
2. Sinking fund to pay bonds (30 years)... 3,890 
3. Accumulating fund to rebuild (50 —_ 917 
4. Accumulating fund to re-plank 
paint... : see se ose 1,471 
6. Accumulating fund for loss of rent (60 
years) ove soe ove as 18 
31,986 
No. 7.—Masonry, concrete, and granite—Cost, 
450,000 dols. : 
1. Simple interest .., eee hie -» 81,600 
2. Sinking fund to pay bonds (30 years)... 5,220 
3. Accumulating fund for repairing, &€. 
(15 years) ... oss eee oa ove 650 
37,370 


In the above comparison, it appears that in a very 
ratio, the wooden structures are more economical than 
others. No. 1 is the cheapest structure that will satisfy en- 
gineering requirements, and No. 4 is the best possible wooden 
structure. .It alsoa that if the wood be artificial! 
rved at the cost of the estimates (about 26 cents per cubic 
‘oot), so as to last 36 years, the structure would prove cheaper 
than those constructed of natural wood. The type of struc- 
ture, therefore, which will prove most economical and satis- 
factory, is that lying between No. 2 and 4. The inner portion 
might be made of the type of No. 2, and the outer portion or 
pier-head made of the type of No. 4. The comparison will eon- 
tinually grow less favourable.to the wooden structures, as 
labour and interest rates grow cheaper and wood becomes 
more costly. 
Lives of Wharves.—It will be observed that a very im- 
portant element in the above comparisons, is the life of the 
structure. In ae to the life of natural wood unprotected, it 
will be admitted that from 10 to 15 years is all that can be 
counted upon, even with the best of timber—used as it is in 
wharves. A personal inspection of the wharves of the city 
and records of other similar works has established this ; and 
15 years has been taken as the life beyond which a wharf 
built of unprotected natural wood will not be worth repairing. 
* Dimensions of wharf, 500 by 60 ft.—30,000 square feet. 
of deck. Safe load=610 Ib. per equere foot of deck. Factors 
of safety—for wood—10 for beams, 6 for piles—for iron, 5 to 
6. Depth of water at low tide, about 25 ft. Rise of tide about 
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each case the cheapest practicable span is taken. 
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of a right to its free and unobstructed use. This 
rental should not, however, be based upon the cost of the 
river street and wall, but, for the reasons before stated, should 
be at the same rate as is charged for an 
wharf-line. A moderate ground-rent might 
for wharves, for the use of the water lots covered by them, 
and this should, if exacted, be applied to the further improve- 


ual extent of 
so be charged 


not leased, the established wharfage 
should be based upon the amount of the rental which 
if leased, considering the wharf to be fully 
The foilowing exhibits the 


property be- 


Years. Revenues. 





dole. ¢. | dole. ¢. | dole. -e. 

1865 | 272,416 61) 1868 345,441 62 | 1871 402,119 03 

1866 | 219,662 37 | 1869 341,663 41 | 1872 423.545 25 

1867 | 316,983 84) 1870 358,547 33 1875 460,000 90 
* Estimated. 
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Dascerrrion or Stavccreer. 


Nos. Land 2.—Ordinary wooden pile wharf. Piles in rows, 
10 ft. apart and 16 in each row ; capped and braced. Girders 
13 in. x 14 ia., 3 ft. to 4 &. apart. Sawed timber. Deck 5-in. 

k 


5a Wooden wharf supported by columns formed of four 

uared timbers 12 is. x 12 in. in section, bolted together, 

in rows 26 ft. apart and six in each sou, tenenl 

with 6-in. solid oak planking, in horizontal courses above 

low water; and at pier head also with iron rods below 

water. Gi continuous in eleven rows; solid beams 

36 in. deep, formed of three timbers each, bolted and 
strapped together. Deck 5-in. piank. 

No. 4.— Wharf supported by cast iron screw piles, 15 in. in 
diameter, 1 in. tuck, and 60 ft. in length, placed in rows 
154 ft. apart, and siz in each row—i92 piles. Girders 
rolled iron beams; with 5-in. plank deck, paved with 
creosoted wooden pavement on top of plank. 

No. 6.—Wharf supported by piers formed of concrete blocks, 
faced with granite above the ice line. Girders of plate 
iron 4 ft. deep and 40.6 ft. epan. Three-inch plank with 
ereosoted wooden pavement. 

No. 6.—Wharf supported by cast-iron columns filled with 
concrete, sunk by pneumatic method, placed in rows 41} ft. 
apart and three in each row. Diameter of column 6 ft. ; 
length of column 60 ft.; thickness of metal 1} in. Girders 
of plate-iron ; 5-in. plank deck and creosoted wooden pave- 


ment. 
No. 7.—Wharf of stone arches, and concrete, paved with 
wood or stone. 


Titles to Property along the Water-Front.—There are 
many difficult questions involved in the acquisition of the 
roperty along the water-front, claimed by private parties. 
‘here are large extents of such property in the lower por- 
tions of the city, interspersed with the lote to which the city 
has an undoubted title. By the Dongan Charter (1686), 
and the Montgomerie Charter (1730), and several subse- 
quent Legislative Acts, all the land from high-water to low- 
water mark, and the land under water to a distance of 400 ft. 
beyond low-water mark along the whole extent of the shores 
of the East and North Rivers, also the land to low-water 
mark along the Harlem River and as far beyond as the streets 
extended, and jurisdiction to low-water mark on its West- 
chester shore dese certain portions of the shores of Long 
island and New Jersey), became the property of the city with 
authority to extend piers from these exterior limits into the 
rivers. Another grant was made of submerged lands along 
the Hudson River of about 1000 ft. in width, and of varying 
extent along the East and Harlem Rivers, by the Land Com- 
mission in 1871, in accordance with the provisions of the Act 
of 1870, which established the Department of Docks. Any 
titles which interfere with those of the city are based upon 
nts by the corporation. A pre-emptive privilege—the 
ret privilege of uisition only—is reserved to the owners 
of the adjacent lands or lots along the upper portions of the 
shores; that is, north of Corlear’s Hook and Charlton-street. 
Unless, then, some 
terms, it may well be doubted whether the city has not a full 
title to all the shore lands beyond high-water mark. 
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TABLE OF COSTS OF DIFFERENT TYPES OF WHARVES, BASED UPON ESTIMATES OF THE DEPARTMENT OF DOCKS, NEW YORK CITY. 
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| Cost of Sub- | | Cost of Super-| 
Cost structure, per Cost of Super- | structure, per | Total Cost of Wharf. Wharf 
| of Substructure. Square Foot | structure. | Square Foot of | Woodwork. | Square 
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grant from the city interferes in special | 


Conclusions.—The plan of construction then, which seems | 
| the river, which I will illustrate. Some years ago | was 


to commend itself as the one for the improvement of 
the water-front of New York, is, to construct a quay wall 


the river street of béton and granite masonry, increas- | 


ry 
ing the width of the street considerably, and from this wall 
to throw out piers of the very best quality of woodwork, 
ed against decay by all possible means. 
Once establish a broad river street, and good 
and taken care of according to a well-established plan, and 


| house receipt and ins 


was either Amboy or Communipaw. A well known historian 
states that the latter was first selected as the site, because the 
ae was soft and it was a good place to drive piles.* 


‘ow, although Diedrich Knickerbocker may have been | 


wrong in his reason, he was correct in his fact. The right 


plese for the wharves of New York is on the west or | 


New Jersey side of the Hudson River, where the railroads end. 
On the average, it costs 2 dollars per ton to take goods 
from the railroads at Jersey City across the river to the 
warehouses, pay the storage, and then ship'them, nearly all of 
which is an unnecessary expense. This induced me to re- 
commend the purchase of Harsimus Cove—seventy acres of 
good deep mud—at a cost of 1,000,000 dollars, where wharves 
are now being constructed, not for New York alone but for 
America, to which goods may be brought from the West, 
unloaded into warehouses adjoining the tracks, stored as 
long as desired and then put oa shipboard, all without cart- 
ing or handling. In a short time the Pennsylvania Railroad 
a alone, will deliver at Jersey City 1 000,000 tons of 
freight per year, whence, by the proposed improvements, 
nearly 2,000,000 dollars will be saved, a considerable item in 
these hard times. Iam now designing a grain elevator at 
that point, capable of handling 100,000,000 of bushels per 
week, and with a storage copacity of 4,000,000 bushels. At 

resent, grain from the cars is loaded into lighters, taken to 

rooklyn, stored and then returned in the same way for ship- 
ment on the European steamers, all at an extra cost of no 
less than 1.50 dollars per ton which is to be saved. 

There is another and important —- be gained by 
locating the docks and warehouses on the New Jersey side of 


sitting with the head of a leading iron house in London, in 
his counting-room. A clerk came in and showed him a ware- 
"s certificate; he nodded his head. 


| Presently another clerk handed him @ check, which he 


piers built | 


signed; then the third clerk —— something to him, he 
again nodded his head. The clerk went to a shipbroker's, 


| and returning made a report. The whole had not taken ten 


it will —_ follow that all known means of facilitating the | 


handling and transportation of freight will be introduced by 
the interested parties. ; 

The first duty of the city isto establish a good and per- 
manent highway of adequate width around the water-front ; 
all other improvements will follow rapidly, and, indeed, 
could safely be left under certain general restrictions to the 
parties directly interested in them. 

It is by no means certain that it would not be sound policy 
for the city to sell all its new wharves as fast as they are 
built, of course reserving « certain jurisdiction over 
them. In this way, the capital expended upon them would 
be immediately returned with increase. If there ever 
was a time favourable to such a policy, it is now, when the 
city is plunged so deeply in debt. 

These public works should go slowly on, say at the rate of 
half a mile perannum. If in ten years the wall could be 
completed from Grand-street on the East River, to West 
Eleventh-street on the North River, its would be all 
that could be desired. The city;would then possess the finest 
dock facilities in the world. 

Discussion. 


minutes. In explanation, the principal said: “ New York 
is a village—you t do busi there—I was once a 





| whole morning engaging « ship for a cargo of rails, which 


we im , and two or three days getting at and inspecting 
them. Inthe brief time you have noted, | have purchased a 
eargo of rails from Germany, paid for them, and chartered 


a ship to take them to New York.” This, for lack of a | 


warehouse system, would have taken at least a day at this 
t 


Now, at Communipaw, of which eo much fun has been 
made, or at Harsimus Cove or Hoboken, there should be 
warehouses for goods and a method of inspection such, that 
the consignee or owner could make sales as in London upon 
the warehouse receipts without the buyer ever seeing the 
wares—the same as the Dutch grain merchant may never 
have looked upon a field of wheat. This is the true system, 
it may be established in New York, but this island is not 
large enough for the purpose. The lower of the city is 
the counting-house of the continent, and is not room 
for wharfage, storage, and the like. But if there was the 
difficulty remains that the dock and warehouse must be sepa- 
rated at least by a street 250 ft. wide, thus for transhipment 





Mr. Ashbel Welch: Historical notes were tioned in 
this paper; one fact, however, was not referred to—the 
original location of the commercial metropolis of America 


* See “ History of New York,” by Diedrich Knicker- 
bocker. 








necessitating handling and cartage twice over, which on the 
other side of the river will be avoided. 

Mr. J. Dutton Steele: Although I am a Pennsylvanian, 
I cannot see that the whole trade of the great West must 
pass through my own State or New Jersey. An en 
—_ = the oe States and ite commercial channels, will 

ow that the principal avenue of transportation is on the 
parallel of the Erie Canal—whence, for example, the Hoosac 
Tunnel was built to divert trade towards Boston. Much of 
this trade seeking New York will come down on the east side 
of the Hudson, and to receive it wharves and warehouses will 
still be required in this city. 

Mr. Francis Collingwood: From extensive observations 
during the past winter, I am able to confirm what Mr. Welch 
has said of the cost of transhipping freight at this port. 
The expense of handling freight at the depdts here frequently 
reaches 1 dollar per ton, and to move it across the river as 
much more. 

I wish to inquire why American cement is not used in 
constructing the docks; would it not stand the water ? 

Mr. Van Buren: I have tested several kinds of American 
cements without satisfactory results. In the blocks it might 
stand, but it would not when laid loose, which in many cases 
is required in the foundations. Trials, however, with Ame- 
rican cements are still being made. 


Apreyprx I. 


Principal Facts relating to the Tides of New York Harbour, 

—_ from tha Map of the United States Coast Survey, 

845. 

Establishment of harbour at Governor's Island 8 hrs. 19 min. 
Height of mean low water above plane of re- 

ference * ae mn one . Off. 103 in. 
Height of mean high water above plane of re- 

ference a ane eco one min 7 « 
Mean rise and fall of tides _... ove on 4 
springtides ... wSy, 8 » 
neap tides eos 3 


” ” 
” ” 


cr j 
| Cross Sectional 


| Areas referred 
| to low water. 


Currents, 
Knots per hour. 


Hudson's River, West | 
16th street ... ... | 15,528 sq. yds. 1.5 at ebb, 1.3at flood. 


East River, Corlear’s | 
| 4 at ebb, 5 at flood. 


Hook ein | 6574 yy 


Tue Misstsstppt—The President of the United States has 
ordered that all lands contiguous to the Mississippi, within 
twelve miles of its mouth, shall be reserved for military pur- 
poses. This decision has been given under an ‘Act of Gon- 
gress authorisin, ey Eads to construct jetties for 
deepening the deund of the great river. sof the 
South Pass are now proceeding actively, and a portion of the 
work of preparing materials for the j has been contracted 
for. Ina short time the South Pass is expected to present a 

| eene of considerable activity. 
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DEEP SEA SOUNDING BY PIANO- 
FORTE WIRE. 

Tue use of piano wire for deep sea sounding was 
first successfully carried out by the celebrated 
physicist and electrician, Sir William Thomson, to 
whom belongs the merit of its introduction. “On 
the 29th June, 1872,” as he himself writes,* +] 
sounded, from the Lalla Rookh, schooner yacht, in 
the Bay of Biscay, with alead weight of 30 Ib., hang 
by 19 fathoms of cod-line from another lead weight 
of 41b., attached to one end of a three-mile coil, 
made up of lengths of piano-forte w’ » spliced to- 
gether and wound on a light wheel about a fathom 
in cireumference, made of tinned iron plate. The 
weight was allowed to run directly from the sound- 
ing wheel into the sea, and a resistance exceeding 
the weight in water of the length of wire actually 
submerged at each instant was applied tangentially 
to the circumference of the wheel by the friction of 
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shape that it would be impossible to carry it round 
in its frame, and I half expected to see it colla 

altogether, and cause a break of the wire. Neither 
accident happened, and to our great relief the end 
of the wire came above water, when instantly the 
19 fathoms of cod-line were taken in hand and the 
sinker hauled on board. I scarcely think any one 
but myself believed the bottom had been reached, 
until the brass tube with valve was unscrewed from 
the sinker, and showed an abundant specimen of 
soft grey ooze. The length of wire and cod-line 
which had been paid out was within a few fathoms 
of being exactly 2700 fathoms, The wire was so 
nearly vertical that the whole length of line cannot 
have exceeded the true depth by more than a few 
fathoms. The position was accurately determined 
by two summer lines observed at 11b. 23m, a.m. 
and 11h. 5m. p.m., Greenwich apparent time, and 
found by their intersection to be latitude 44° 32’, 
longitude 5° 43' W. That one trial was quite 















H . Hf = 
f jm] ee Qstide tor Runring§. A Sounding Ved tr cul 
COURLETP Le! 
for Lastor 
(a 
i 
i} ro Bs 
poorer oe eee eee 
ing mae 
<TR <<< laf 
aS 63 | 
fi, ; 4 ‘4 \ 
“hy Wy ’ Scate 
ye a, a ae See Z Feet 


a cord wound round a groove in the circumference, 
and kept suitably tightened by a weight. My 
position at the time was considerably nearer the 
north coast of Spain than a point where the chart 
shows a depth of 2600 fathoms, the greatest depth 
previously marked on the charts of the Bay of 
Biscay. When from 2000 to 2500 fathoms were run- 
ning off the wheel, I began to have some misgivings 
as to the accuracy of my estimation of weights and 
application of resistance to the sounding wheel. 
jut, after a minute or two more, during which I 
was feeling more and more anxious, the wheel sud- 
denly stopped revolving, as I had expected it to do 
a good deal sooner. The impression on the men en- 
gaged was, that something had broken ; and nobody 
on board except myself had, I believe, the slightest 
faith that the bottom had been reached. The wire 
was then hauled up by four or five men pulling on 
an endless rope round a groove on one side of the 
wheel's circumference. After about 1000 fathoms 
of wire had been got in, the wheel began to show 
signs of distress. I then perceived for the first time 
(and [ felt much ashamed that I had not perceived 
it sooner) that every turn of wire under a pull of 
50 1b. must press the wheel on the two sides of any 
diameter with opposing forces of ]00Ib., and that, 
therefore, 2240 turns with an average pull on the 
wire of 50 1b. must press the wheel together with a 
force of 100 tons, or else something must give way. 
In fact the wheel did give way, ‘and its yielding 
went on to such an extent that, when 500 fathoms 
of wire were still out, the endless cord which had 
been used for hauling would no longer work on its 
groove. The remaining 500 fathoms and the 30 Ib. 
sinker were got in with great difficulty, by one man 
working at a time in an awkward position over the 
vessel's side, turning the wheel slowly round by a 
handle. I was in the greatest anxiety, expecting 
every moment to see the wheel get so badly out of 


* Nautical Magazine, June, 1875. 





enough to show that the difficulties which had 
seemed to make the idea of sounding by wire a 
mere impracticable piece of theory have been alto- 
gether got over.” 

Since that first attempt the piano-forte wire has 
done excellent service on submarine cable expedi- 
tions in various parts of the world; among other 
places, across the Atlantic, across the Pacific— 
where Captain Belknap, U.S.N., found depths ex- 
ceeding 500 fathoms—and in South American 
waters, from Cuba to the River Plate. It was 
early adopted with great success into the American 
marine, who supply their station ships with it, and 
thus gain a knowledge of the sea bottom without 
requiring to send a special surveying expedition 
forth—a plan worthy the adoption of our Admiralty, 
whose numerous men-of-war on distant foreign 
stations are quite incapacitated from doing such 





valuable work, being generally 5 4 with nothing 
but the 100-fathom lead line. Less ready (as it) 
may be construed) than the Americans to look with 
ardour on everything new and smart, our Admiralty | 
did not at first adopt the wire, but since its success | 
has been so ably demonstrated elsewhere, and even | 
in their own ships, the Druid and Dryad, while} 
doing service on a recent telegraph expedition in | 
the West Indies, it is presumed that they will now | 
do so. Indeed, we believe that at last they are | 
using it on board the Challenger. 

The difficulties mentioned by the inventor in the 
foregoing extract, like most other difficulties, looked 
formidable enough before they were overcome. One 
was the splicing of the wire. Solder was found to 
be a source of weakness. A splice made by warm. 
ing the ends and coating them with marine glue for 
a space of three feet, then laying them together in 
a spiral of, say, one turn per inch, and binding the 
ends tight with twine, was found to answer admi- 
rably. If the marine glue is not used the length 
of the splice must be increased to three fathoms and 





bound every few feet with twine. The finer the 


quality of the pjgno-forte wire the better, as there is 
less risk of its being brittle. The wire found most 
suitable as regards strength and flexibility is No. 22 
B.W.G. Messrs. Webster and Horsfall supply this 
wire in lengths of 150 to 250 fathoms. It weighs 
only 14} lb. per nautical mile, and is capable of 
bearing as much as 2} ewt. without breaking. 

Another difficulty was the enormous crushing stress 
upon the drum during the hauling in of the wire. 
The Americans have got over this by strengthen- 
ing the drum and detaching the sinker upon the 
bottom bya trigger arrangement. But this is at 
the expense of a sinker every time, and besides the 
character of the bottom remains unknown—a fact 
especially important in submarine cable soundings. 
The objection to a heavy drum was that its inertia 
would cause it to go on turning and running out 
wire after the sinker had reached the bottom. But 
they are now trying some cast-steel drums of i 50 Ib. 
weight, mer an that with the brake apparatus 
as now applied they will suit the purpose. Sir Wil- 
liam Thomson, however, adopted a different plan 
from the Americans. He reduced the immense 
stress on the drum by the use of another or auxiliary 
hauling-in pulley, round which the wire turns 
before it passes on to the main drum. 

The sounding apparatus as it is now finished and 
sent out by Mr. ite, of Glasgow, and as it has 
been used by the s.s. Faraday on the Direct United 
States (Messrs. Siemens’) Cable Expedition, is re- 
presented in the accompanying figure, It consists 
of a large light drum A of galvanised sheet iron, 
on which the wire is carefully coiled. ‘The free end 
of this wire terminates in a stout galvanised iron 
ring 4, and to this ring the sinker c is attached by a 
hemp line d several fathoms long. The interposition 
of the line between the wire and sinker prevents the 
wire from reaching the bottom, and the ring is heavy 
enough to keep the wire tight—thus kinking of the 
wire is avoided. Thecircumference of the drum is 
one fathom, and an indicator ¢ is fixed to the axle 
to indicate the number of revolutions of the drum. 
A slight correction due to the thickness of wire on 
the drum has therefore only to be applied to the 
indicated number of turns in order to give the 
amount of wire paid out, or depth of the sounding 
in fathoms. 

In order to stop the drum immediately on the 
sinker reaching the bottom, the brake F F is employed. 
It consists of a friction-cord attached at one end to 
the framework of the apparatus, and passing over a 
secondary groove on the circumference of the drum 
A, the other end being weighted at g. By means 
of this brake the increased pull on the wire due to 
the amount of it paid out is to be more than coun- 
teracted, so that the drum will revolve by a pull on 
the wire due to something jess than the weight of 
the sinker. For, in this case, when the sinker is 
supported by the bottom there will be a friction on 
the drum bringing it to rest. The weights g have, 
therefore, to be applied gradually, as the wire runs 
out. ‘ The rule adopted in practice is to apply 
resistance always exceeding by 10 Ib. the weight of 
the wire out. Then, the sinker being 341b., we 
have 24 lb. weight left for the moving force That, 
I have found, is amply sufficient to give a very 
rapid descent—a descent so rapid that in the course 
of half an hour or fifty minutes the bottom will be 
reached at a depth of 2000 fathoms or 3000 fathoms. 
The person in charge watches a counter (the indi- 
cator ¢), and for every 250 fathoms (that is, every 
250 turns of the wheel), he adds such weight to the 
brake-cord as shall add 3 lb. to the force with which 
the sounding-wheel resists the egress of the wire. 


|That makes 12 1b. added to the brake resistance for 


every 1000 fathoms of wire run ont. The weight 
of every 1000 fathoms of wire in air is 14)1b. In 
water, therefore, the weight is about 12 Ib. ; so that 
if the weight is added at the rate I have indicated, 
the rule will be fulfilled. So it is arranged that 
when the 34 1b. weight reaches the bottom, instead 
of there being a pull, or a moving force of 24 1b. on 
the wire tending to draw it through the water, there 
will suddenly come to be a resistance of 10 Ib. 
against the motion.” A turn or two and the drum 
comes to rest. ‘The instantaneous perception of the 
bottom, even at so great a depth as 4000 fathoms, 
when this rule is followed, is very remarkable, and 
has been particularly noticed by Commander Belk - 
nap in reports of his soundings in the Pacific, pre- 
sented to the United States Navy Department. 
The sounding apparatus is best fixed so as to pro- 
ject beyond the baw or stern taffrail. In order 
to take a sounding the drum A is run out to 
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the end of the rails H H, where it admits of the 
sinker dropping sheer into the sea, The sinker is 
then gently lowered by turning the handles of the 
drum until it touches the water, when the indi- 
cator is set at zero. Everything being ready and 
the ship at rest, the handles of the drum are then 
unshipped, the check-pawl of the drum is unlocked 
and the wire runs rapidly out. Two seamen and a 





now, as the wire runs out, applies the weights to| 
the brake. When bottom is reached the indicator | 


‘The wire is first supported from the framework b 

4“ yarn stopper, or is held by a couple of men wit 
canvas or leather protection for their hands. The | 
drum is then run inboard again, and the wire is led 
over 4 circumference of the castor pulley I, then 
passed over the auxiliary-hauling-in pulley K, so as 
tomake } or |} turns before it is coiled on the | 
drum. ‘The use of the castor pulley I is to angle | 
iteelf with the wire which will, in currents, generally 
stream out to one side or other. It thus exerts a 
gniding influence on the wire as it is being hauled 
in, aod prevents much manceuvring of the ship. 
For hauling in, the handles of the drum are again 
shipped, as also two handles on the pulley K, and 
one man, working briskly on each handle, the wire 
is soon got in. When the ship is lifting with a 
heavy sea there are times when a very great stress 
is mposed on the wire, and it would be dangerous 
to haul in too fast. But by an arrangement of 
l’rofessor Jenkins, the hauling in can go on as fast as 
may be without any danger of overstressing. After | 
some hundred fathoms of the wire have been got | 
in, the ship may start s!owly ahead, an important ad. 
vantage to a telegraph ship while paying out cable, 





* or to a mail steamer making port. 

4 The tube in the end of the sinker if fitted with a 
4 valve door brings “p a specimen of the bottom. In 
| iJ the commoner sinkers there is merely a cavity 

which is “armed” with tallow, or a mixture of 
ae tallow and soap, to which grains of the bottom ad- 
‘ee. here. In depths of 4000 or 5000 fathoms where a 
3 tinker of say 1001b. would be required, it would 


become necessaty to sacrifice alike the sinker and 
the specimen. As the wire comes in it may be par- 
tially dried by rubbing it with a piece of canvas; 
and as it is being coiled on the drum to preserve it | 
from rusting, it is drenched occasionally with oil. 
When not in use the drum is kept in a bath of oil. 
It was formerly the custom to apply a solution of 
caustic soda in the same way, but the oil has super- 
sec d it 

[his is the complete apparatus for deep sea 
sounding, but a simpler affair will suffice for sound- 
ings of even 1000 fathoms, and especially for fly- 
ing soundings from telegraph or mail steamers 
approaching land, Such an apparatus has been de- 
reribed by Sir William Thomson in a letter to the 








Mi Times of May 12th this year, on the loss of the 
‘ Schiller, Flying soundings of 150 fathoms may.be 
4 | taken by its means while the ship is going at a 
Pgh speed of 6 knots or less. “ ‘The apparatus consists 
re in an oval weight of 30]b. (lead or iron, but lead 


slightly to be preferred) attached by half a fathom 
of hemp cord to a ring or ‘thimble’ properly 
secured on one end of a length of 200 fathoms of 
piano wire coiled on an exceedingly light wheel of 
thin galvanised sheet iron of about 1 ft, diameter, 
mounted on a framework fixed in a convenient posi- 
tion on the ship’s taffrail. ‘The wheel has a second 
rim with a simple kind of friction brake by which a 
constant force of 5 lb. is applied to it when the wire 
is running out. There is a attached to the same 
shaft a ratchet wheel and pawl which can be thrown 
out of gear, or into gear, at pleasure. A counter 
to count up to 200 turns completes the apparatus. 
‘To take a sounding by it let the weight hang by the 
thert cord direct from the wheel and clear of the 
taffrail, lift the pawl and throw it out of gear, 
holding the rim of the wheel by hand till ready to 
begin, then let go, and stand by. The moment the 
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both hands, protected by a piece of canvas or thick 
leather gloves, and stop it; read the counter, and 
the sounding is complete. It has not yet come into 
general use in mail steamers, but surely it must 


~~ 


a 


Schiller.” 
In order to take deeper soundings with this ap- 
paratus it is only necessary to have sufficient wire, 
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bear the hauling in stress. Three, or even two 
wen can manage it well, A makeshift for the cord- 


is real off, and the hauling up is set about at once. | are saved. 


brake may be found in a piece of hard wood pressed 
by hand into the groove for the friction cord. 
When the bottom is reached the drum slackens im- 
mediately, and so small is the friction on the wire 
that a quartermaster of the Druid asserted that he 
could * feel” bottom at 1000 fathoms as easily as at 
10 fathoms by the lead line. One or two men wind 
the wire on again, while another guides it with his 


quartermaster are enough. The quartermaster di-| hand wrapped in sailcloth, and dries it at the same 
rects the others, sets and reads the indicator, and | time. 


As to the advantages claimed for the wire method 
of sounding, we may say that mach time and labour 
With the rough thiek lead line a sound- 
ing in even 100 fathoms, requires six or seven men 
disposed along the whole side of a ship, and they 
have heavy enough work hauling it in when the 
ship is under way. For deeper soundings a donkey 
engine is necessary to haulin. With the wire three 
men can do the work in a small fraction of the 
time: the sounding is surer for the wire goes down 


very sheer, and difficult maneuvring of the ship | 
in rough tides to keep her over the line, is avoided | 


during hauling in, because the lateral fricton of 
the wire to its passage through the water is 80 
small compared to that of the hempen line. A 
sounding in 2500 fathoms which would engage 
several men and donkey engine, require very alert 
handling of the ship, and occupy from four to five 
hours, can now be done by three men in the space 
of about forty minutes. 





THE METEOROLOGICAL SERVICE OF 
THE UNITED STATES.—Neo. IL. 

Tue cautionary signal for storm warnings adopted 
by the Signal Service is a red flag with black square 
in the centre for use by day, and a red light by 
night. The signal is displayed at the office of the 
observer and at other prominent places in the port. 
It signifies, lst, that from information had at the 
central office, in Washington, a probability of 
stormy or dangerous weather has been deduced for 
the port or place at which it is displayed, or in that 
vicinity ; 2nd, that the danger appears to be so 
great as to demand precaution on the part of navi- 
gators and others interested, such as an examina- 
tion of vessels and other structures likely to be 
endangered by a storm, the inspection of crews, 
rigging, &e., and general preparation for rough 
weather ; 3rd, it calls for frequent observation of 
local barometers and other instruments by ship 
captains or others interested, and attention to local 
signs of the weather, as clouds, &c. By these means 
those who are expert may often be confirmed as to 
the need of the precaution to which the signal calls 
attention, or may determine that the danger is over- 
estimated or past. The cautionary signal is intended 
to be hoisted whenever the winds are expected to be 


as strong as 25 miles an hour, and to continue so for | 


several hours within a radius of 100 miles of the 
station. Each signal holds good for the space of 
eight hours from the time at which itis hoisted. It 
is required to be ordered by telegram from the 


‘central office, and remains displayed until it is 


wheel is heard to go slow, lay hold of the rim with | 


ordered down by the same authority. The cautionary 
signals had practical effect for the first time in the 
United States, October 26th, 1871. The signal is 
wholly cautionary, forewarning probable danger. 
It has been aimed to err on the side of caution. The 
delays such errors may cause are retrievable, the 
disasters of shipwreck are not. 

In 1873 Congress authorised the establishment of 
signal stations at lighthouses and at life-saving 
stations on the lakes and the sea coasts, and the con- 
necting of these stations by telegraph where 
necessary. It is stated that the signal will be dis- 
played whenever it is considered probable ‘“ that 
there will be experienced within twelve hours at 
that station, or within 100 miles thereof, and on any 
navigable stream, a wind dargerous to navigation. 
Dangerous winds on the navigable waters are, for 
the order in question, considered to be those reach- 
ing a velocity of 25 miles per hour as registered by 
the anemometer on the laud, provided that the 
temperature be decidedly above freezing. For tem- 
peratures decidedly below ‘reezing and for foggy 
weather, winds are to be considered dangerous 
when the velocities are registered so low as 20 miles. 


after such a terrible disaster as the loss of the | The direction of the wind is not taken into considera. 
| tion for the present. 
| following the ordering of the signals it appears that 


If at the tri-daily report next 


the danger is not so imminent as was apprehended, 


and the drum made larger, and strong enough to. the signal is to be ordered down.” These conditions 
appear to be too constricted, and probably experi- 


ence will lead to their modification. Whenever a 


warning is announced or withdrawn at a station on 
the lakes, the other lake stations are notified of the 
fact. 

Thus storm warnings visible at a sufficient dis- 
tance from shore may often allow of proper means 
being taken for safety by vessels approaching dan- 
gerous coasts, while on the occurrence of inevitable 
disaster assistance can be summoned at once from 
the neighbouring life-saving stations, and informa- 
tion regarding it be transmitted to underwriters and 
others interested. ‘ Communication can readily be 
held by signal and telegraph with vessels of the 
naval and merchant marine from Washington and 
from other cities, and the coast will be provided 
with a vidette system, invaluable in the time of 
possible war. The expense of securing these ad- 
vantages to the country is comparatively trifling, the 
observer sergeants of the Signal Service at each 
station being charged with the telegraphic opera- 
tions, and the necessary lines being constructed, 
maintained, and worked under the diréction of the 
chief signal officer by enlisted men of the Signal 
| Service.” 

Since January Ist, 1872, statements of the changes 
| in the depths of water in the principal western rivers 
| have been reported daily fromall stations established 
| upon those rivers. These observations are required 
|to be made daily from May Ist to July 3lst and 
October lst to November 30th, and at such inter- 
mediate times as may be desired by the chief signal 
| officer, or rendered necessary by any sudden or un- 

expected change in the river's condition. When- 
ever the rise or fall of water is gradual, one obser- 
vation per day is to be made at 3 p.m. local time, 
| during the periods specified. When the change is 
sudden and unusual in its character reports are to 
| be made every three hours during such change until 
|the river resumes its normal condition. Special 
_ telegraphic reports are required of the formation or 
breaking up of ice gorges or other obstructions in the 
| river, and of the presence of floating ice or timber, 
| when of sufficient extent to render navigation unsafe, 
| stating location and extent. Whenever necessary, 
| reports from adjoining stations are sent to observers, 
| and they are to be communicated to the local press, 
|and also posted in such _— places as are fre- 
| quented by river men and merchants interested in 
the condition of the river. 
| These reports are collated at the central office, 
| and a synopsis of the rise and fall of water, stating 
| the present condition of the rivers reported upon 
|and that probably to follow, is prepared for publi- 
‘cation. It is hoped that as experience increases 
these prognostics will tend to protect river com- 
merce, and the districts liable to inundations, from 
the C:sasters occasioned by freshets, as well as to 
give warnings useful for the navigation which is 
| affected by the stage of water. The importance of 
the information thus conveyed to the commercial 
interests of the river and inland cities is said to be 
fully recognised by their populations. 

At the request of Professor Spencer F. Baird, 
United States Commissioner of Fisheries, observa- 
tions have been undertaken at favourable stations 
of the temperature in the different rivers and har- 
bours, They promise to have useful results in the 
solution of problems beyond the important objects 
of piscisculture. 

General Myers appears to have kept steadily in 
| view the object of benefiting commerce by wide. 
| spread information of the weather and of its 
| proximate changes ; and, to this end, he has been 
} anxious to make the meteorological service valuable 
|to agriculture. It is certain that, could sufficient 
notice be given of coming changes, the operations of 
the farm might frequently be so managed as to 
avoid the serious losses occasioned by storms, rains, 
and floods, while full advantage might be taken of 
spells of fine weather. Through various societies 
and associations, expression has been made as to the 
expectation of agriculturists that the duties of the 
bureau would contribute as much as possible to their 
interest. Notwithstanding that the weather maps 
and press reports are better aids to farmers, as well 
as other classes, for judging of the probable weather 
than they ever had previous to the issue of such 
information, it soon became evident that the pro- 
blem of giving promptly the weather re and 
probabilities to the many farming and other com- 
munities not reached by telegraph, and whom the 
newspaper reports did not reach in time to be of 
much use, was urgently required to be solved. It 











appears to be now in a fair way of being so. ‘The 
i. adopted has been to divide the territory of the 
Bnited tates into districts having a distributing 














Juty 16, 1875.] 





ENGINEERING. 


- 43 








point at or near the centre, from which two printed 
copies of the synopses and probabilities are forwarded 
by mail to all post offices within the districts, and 
which can be reached by rail, steamer, or mail 
coach by 4 P.. of the same day. These reports are 
designed to exhibit the probable condition of the 
weather in the district, including not only notice of 
storms generally considered dangerous, but, when 
possible, giving indication of dry weather, light 
rain, extremes of temperature, and frost,” y 
order of the Postmaster-General all postmasters 
receiving these reports are required to expose theni 
immediately for public information in frames sup- 
plied for the purpose, In this way daily weather 
reports are distributed to about five thousand post- 
offices, and they are being extended as rapidly as 
possible. ‘ The synopses and probabilities as 
deduced from the midnight observations are 
telegraphed at once from the central office in 
Washington to each of the distributing stations, 
and there printed in large type by the enlisted men 
of the Signal Service, addressed to the several post- 
masters and mailed according to a systematic ar- 
rangement, which takes advantage of every moment 
to reach each point with the greatest speed.” 

By the different modes of publication, each of 
which has a definite purpose, it is estimated that the 
information emanating from the central office 
reaches daily one-third of the households in the 
United States. ‘It has been the policy of the office,” 
says its efficient chief, ‘‘ to enlist, by this wide dif- 
fusion of its reports, the services of the thousands 
having some knowledge of meteorology, and possess- 
ing local instruments, in the work of supplementing 
the office reports, by their local knowledge and the 
use of their own observations to the end of correctly 
interpreting, each for his own location, what the 
bureau might be able to foreshadow only for a whole 
section of territory. To render this practice habitual 
is of the greatest importance. The usage once esta- 
blished will of itself notably diminish the number 
of disasters by shipwreck. It will be of important 
advantage to all interests of agriculture. There is 
hardly a vocation which will not find in it its uses.” 

To tell of the secondary work of the office with 
anything like fulnees would be to extend these 
notices beyond the assigned limits. Suffice it to 
state that very valuable series of meteorological 
observations are being made on two or three moun- 
tain summits where it is barely possible to exist, and 
also in distant Alaska; that experimental balloon 
asc... ‘*s have been and are to be made in the service 
of meteos logy; that an observer-sergeant went to 
the Arctic regions with the ill-fated Polaris; that 
the co-operation of private observers on land and 
at sea is invited for the purpose of improving 
statistical data, and assisting in filling up synchro- 
nous charts of the atmospheric movements in the 
northern hemisphere, The field of synoptic charts 
will in time become almost world-wide, for they are 
now regarded by meteorologists as the most pro- 
mising means of increasing our knowledge of atmo- 
spheric phenomena and of discovering facts relating 
to the origin and movement of storms, “ It is to 
such co-operation effort will be directed,” says 
(reneral Myers, “It is gratifying to state, in this 
connexion, that arrangements have already been 
made with the meteorological officesat St. Petersburg, 
London, and Constantinople, to commence the ex- 
change by mail in January lst, 1874, of one daily 
simultaneous report taken over the vast territorial 
extent of the Russian and Turkish empires, the 
British Isles, and the United States. The co-opera- 
tion of the systeins of other nations, of scientific asso- 
ciations, societies, and individuals is sought for and 
expected. With a work in view, not for the sole benefit 
of any country or people, but reaching to the good 
of all, there is ground to hope a world’s assistance.” 

The possible public good to be had, with the 
service properly conducted and sustained, with the 
facilities now proved to be attainable, cannot be 
estimated ; but what does it cost? The annual re- 
ports do not supply an adequate answer. It appears, 
however, that the salaries and pay of the military 
employés are provided by the army estimates ; and 
that, over onl above this “for manufacture, pur- 
chase, or repair of meteological and other neces- 
sary instruments, for telegraphing reports, for 
expenses of storm signals announcing probable 
approach.and force of storms throughout the United 
States, for the benefit of commerce and agriculture, 
for instrument shelters, for hire, furniture, and 
expenses of offices maintained for public use in cities 
or posts receiving reports, for maps and bulletins 
to be displayed in chambers of commerce and 





and for incidental exp nses not otherwise 
for, 250,000 dols.,” or, 0,000/. per annum. 


THE TAUNTON SHOW. 

THE trials of the imph ments entered in the various 
classes were not concluc ed until Monday last, when 
a final run was made vith the selected one-horse 
mowing machines, The l aymakers and horse rakes, 
however, were done with about the middle of last 
week, as none of them were tried for draught, and 
the relative merit of the different implements in 
these classes was rather a matter of opinion on the 
part of the judges than one of actual performance. 
Continuing our examination of the implements 
entered for trial, we now come to the haymakers 
and rakes, in the former of which competitions 
Messrs. Ashby, Jeffery, and Luke took the lead, 
thus reasserting the old pre-eminence they once en- 
joyed for the manufacture of these implements. 


boards of trade roons, for books and stationary, 
provided 


TABLE No. L—CLASS IIL 


HarmMaxmya Macuixes ayp Horse Rakes. 


These implements were included in Classes III., 
IV,, and V. the two latter a self-acting 
rakes and those not self-acting. e may briefly 
notice those implements which have thus been 
brought into prominent notice. 


In the ha of Messrs. Ashby, Jeffery, and 
Luke to which the fave ize was awarded, the forks 
are mounted oa the pa? spe radial arms, carried on 
sleeves sliding on the main axle of the implement. 
, On the bars carrying the forks are small cast ets, 
| the ends of which press against spiral springs con- 
| tained in sockets on the radial arms, and which serve 
to retain the forks in their proper positions. Motion 
is of course imparted to the rakes through a spur 
wheel on each of the main carrying wheels, these 
gearing into pinions on the sleeves ing the 





rakes, and driving the former by means of a key. 
In the lower part of the casing enclosing the gearing 


HAYMAKING MACHINES. 
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- S24 234 | oe | © = | 
No. | Names oy Maxens. | #3 <3 | | Sa | £ ,|3° | Reminxs. 
ga se | #3 ae i Se 
| a EF a> i. a § 54 
ft.in. ft.in. | ft. in. | in, | im 
1 W. Affleck 8 74/6 6 | oF 6 1 | Teeth held im position by flat 
| springs on w bars. 
} | | | Heversed by two sliding 
5 6 forward) | pinions at each end. 
2 W.N. Nicholson &Son 3 7 6 5, {5 tf back wa } 73 | 6 Reversed by ioner and outer 
pinion. Speed forward 5 to 1. 
3 Beare, Son, and Co. 3 lk 5 98 4113 | 48 ee oo Piteh on right rake 16$ in. 
4 Reading Iron Works .,.. 3 8 7 1b) 66 6 | 60 | 8 | ws. | Driving pinion 15 in. dia- 
| 5 1 forward | aa | waeele 
5 W.N. Nicholson &Son 4 0 | 6 7% {5 Thackecdy. 72 | 7 | 1p | Wheels 5 to 7 for slow mo- 
} | tion, and 6 to 9 for quick 
j | _motion. 
6 Ashby, Jeffery, &Lluke| 40 | 7 6 6 0 eR MES Back motion in this machine, 
Atos o, |§5 0 foward slower than forward motion. 
7 \W.N. Nicholson & Son) 4 0 | 6 % fF $ bockerd } m7 | 
8 ‘Ashby, Jeffery, & Luke| 3 10 6 14| 4 8 | | ma! 
TABLE No. If.—CLASS IV., SELF-ACTING HORSE RAKES. 
Diameter | Distance .. | Number 
No Names or Makers. of Apart of og of Remarks. 
| Wheels. | Wheels. ae Teeth. 
a Thy os | fin | fim | fin | SORTS 
1 Haughton and Thompson) 40 | 7 8 62 | 26 erty be song throwing « catch ia 
Teeth raised by catch dropped into bar 
| at centre by driver's foot. The catch 
2 J.G.Rollinsand Company 4 44 | 710 | 7 0 | 24 when teeth have been raised and hay 
| | dropped, strikes a stud, which liberates 
catch and teeth are thrown down. 
3 W.N. Nicholson and Son $6 | 80 | 610 28 ay use Faas oe 
4 E. Page and Company sel rmise;} # { rerpry} bsg mam, woes by 
5 Haughton and Thompson 4 0 7 10 69 | 
6 Whiteside and Gemuaee 4 64 8 3 e ¢ 4 pa Wooden frame, teeth of round section. 
7 W. N. Nicholson and 40 8 0 63 3 





TABLE No. IlIL—CLASS No. V., HORSE RAKES NOT SELF-ACTING. 

















_ 4 
s iwe 
s ea s So | 3 
No NAMES OF MAKERS. 4 2 g £4 24 
84 ,/3F  & (88) $8 
ae 2318 el ge 
a a a 
agar ft. in.| ft im.| ft. in. 
1 Tasker and Sons . & 14,7 44 610 | 24 | Steel 
2 J. Wright on ope os OBL OTOS 4 | - 
3 Haughtonand Thompson .. 4 9/6 64 5 7§ 24) ,, 
4 Boby and Sons 3 612 81e 4 24 | " 
BT. Wright css B OH we | 7 HLM) 
6 Picksley,Sims,andCompany 4 0/610/5 0/24) » 
7 Albion Iron Works Company 4 0 7 6 6 10 | 25 | ws 
8 Page and Company .., ~ 30 81\6 Bin 
9 Nicholson 4016 OS 01 Ml ,, 
Ot oie 42/6 8/6 o 4) 
11 ia jc ade . 8 56 81610! 8! ,, 
12 Reading Iron Works... (8 8)8 6\|7 2/8) » 
15 Bolinsend Company. (4 6/8 4;\7 2,3 " 
14 Reading Iron Works 38 56)}7 6;6 1/2) » 
15 _Boby and Sons i 4017 146 2% 2) wo 
16 Nicholson oe ose | 8 61710/ 6105) 8! ,, 
17 Boby and Sons om vn 0/7 6/6 4/2) » 
18 Seinty ... ie 77/s] » 
19 Boby and Sons (3 6,7 5 6 6M! 
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Rake worked by driver or by man following. 


§ Arm for raising teeth behind, driver holds it in position by pulling 
¢__ eatch over into notch. - 
When the teeth are lowered, the machine {fs put beck a few 
inches, to pick up from Jast travel. 


The teeth were set too far in the ground. Machine badly 


kod. 
| Teeth of H section. Machine drags the hay which does not 
1 fill within the teeth 





= too small. When very full does not empty, but cleans up 
} 


Teeth of H section. Worked well whole width of plot without 


| foniy back desvery. Raked oneanda half times across fleld with- 





Tooth of H section, and only back delivery. 
Teeth of }{ section. 
Bound and wooden frame. 


either by driver or follower 


| Teeth of { section braced together tn pairs by clips, 
|; American reversing rake with two sets sot of teeth. Not well 
'< managed and 


bad work. 
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are two bearings, in which runs a spindle carrying 
independent pinions. According to whether the 
haymaker is in forward or back gear, one of the 
P nions on the sleeve is driven by the spur wheel, or 
y a pinion on the spindle before mentioned, the 
second pinion on which is always in gear with the 
spur wheel. By means of a short lever and notched 
quadrant, the implement can be thrown into for- 
ward or backward motion, or it may be disconnected 
altos gethe Tr 
\ distinguishing feature in this implement is a 
} | which encloses its upper part, and which pre- 
vents the hay from being scattered by the wind as it 
is raised on the rakes. This addition was worked 
with very satisfactory results on the trial ground 

The implement of the same makers, to which the 
second prize was awarded, is similar in general re- 
apecta to the foregoing. Flat springs are, however, 
employed instead of spiral ones, and the arms are 
attached to circular frames, mounted on sleeves like 
those already described. 

In the haymakers of the Reading Iron Works 
Company, the forks are driven as usual through the 
spur wheels on the main wheels, but the two mo. 
tions are imparted to them as follows : In the case 
enclosing gear on each side, is a spindle carrying 
on the outer side a lever working in a notched quad- 
rant, the notches corresponding to forward and 
backward motion and out of gear. On the inner 
end of the spindle is a fork, the pins at each end 
of which carry a pinion which, according to the 
position which they are thrown into by the lever, 
gear through the spur wheel on the main axle, to 
the pinion on the sleeve carrying the forks. 

Messrs. Nicholson and Co's. haymakers are prac. 
tically of their old and well- known patterns, and 
need not therefore be described, Table No. I 
gives the general particulars of the principal 
unplements entered for this competition 

” Tables No. IL. and III, are given the general 
dimensions of the horse rakes, self-acting and not 
self-acting, that were entered for trial. Phese 
Tables supply all the information that need be 
given with reference to these implements, which 
presented but few specialities if we except the 
American reversing rake e mbibite d by Mr. Sainty, 
but which on the field under probably uns skilful 
hands, developed the qualities of an anchor, rather 
than a horse rake. ‘The prizes in the Classes 
IV. and V. were awarded with one exception to 
Measrs. W. N. Nicholson and Son. 


Returning now to a brief consideration of the 
trials in the other classes, we may refer first to the 
two special ones referring to the guards, and the 
combined guards and feeders of thrashing machines. 
In the former of these, the first prize was, we think. 
in all justice, awarded to Mr, j P. Fison, and the 
second to Mesers. Tasker and Co. As we stated 
last week, Mr, Fison’s arrangement formed in all 














respects a perfect guard, and inasmuch as it was 
the only one of the number shown that involved 
the use of power to operate it, it was submitted to 








a prolonged and searching trial by the judges, who 
ran it with the dynamometer to ascertain whether 
the power consumed in working it was of any im- 
= The result appeared to be, as claimed 
»y the maker, that the apparatus aided the feeding 
in a marked degree, and the small expenditure of 
force necessary to drive it, was usefully employed 
in assisting the feeder. It is much to be regretted, 
however, that the apparatus was not tried with 
straw of a different character, the light short sheaves 
at the disposal of the judges, being of a most fa- 
vourable character for these, and the other trials, 
For our part, however, we believe Mr. Fison’s ar- 
rangement would have worked well with a heavier 
and larger straw. Of the remaining systems on 
the field, which we described in full detail last 
week, all of them are characterised by more or less 
merit, especially that of Messrs. Marshall and Co., 
which we illustrated in our last number. 


TABLE No. IV.—RESULTS OF THE DYNAMOMETER TRIALS OF COMBINED GUARDS AND FEEDERS 
FOR THRASHING MACHINES. 


Friction of Ma- 
ebine Running 








Trials with 100 Sheaves of Corn Weighing as an 





Light. Average 666 lb. 
Condition of i = ar re Z SS 
« - Machine with = £ ie =z Ss “t S 
= Names or Maxens. ee withent 7 «| gute S§ ia a 
Ee eeder 2&5 BASS ef 6 ee BAS 
; 286! 2438 es ase + Bows 
= S25 ntss CaF $8 =~=§ £28 
. gam OS 39 ew & 2s 323 Ss 
t SOR)” S45 Bas ES = 8 == 
= 2s SF = = Ee 25 -) -) 
+ | im Rm lines ee one ~ 
m. 
1 Nalder, Nalder, and Com- f Without feeder) 219 227,000 4 11 R81 1,389,000 327,000 
pany, Limited , With feeder .... 219 257,200 7 15 1534 2,171,500 299,500 
Without feeder 216 166,500 3 617 678 1,123,500 342,200 
2 Marshall, Sons, and Company ° With feeder ..| 222) 172'250 1 e235 | 11217000 303,000 
! 
Without feeder 212 196,750 4 22 895 1,462,000 334,800 
8 Marshall, Sons, and Company { With feeder ...| 210 219,700 3 18 658 1'192.500 361,400 
: Without feeder 225 216,000 2 47 653 | 939,500 334.300 
4) Horasby and Sone of With feeder .... 219 196,000 2 59 610 | 1,143,000 383,200 
' 
. Without feeder) 209 193,500 4 9 841 | 1,409,500 339,700 
W. Tasker and Sons ww | With feeder .... 213 | 216,170 4 4 952 | 1,511,000 | 832/000 
| 
[= ' § Without feeder) 205 247,200 4 30 901 | 1,882,000 418,200 
@ Gelben and Fisca “( With feeder .... 214 219,000 | 2 5) 580 | &31,500 285,100 
Without feeder 215 204,000 4.8 613 1,146,500 $73,500 
7 Clayton and Shuttleworth . 43 With feeder .. 217 226,500 2 42 561 1,065,000 394,400 
Without feeder! 215 | 229,250 3 37 7558 | 1,278,000 353,400 
& Robey and Company { With feeder ...| 218 249,500 2 36 532 | 955,000 367,300 
9 Ruston, Proctor, and Com- a Without feeder) 171 230,200 2 2% 307 | 980,000 402,800 
pany ee ove . ( With feeder ..., 208 257,750 2 40 536 | 996,000 873.500 
w , | 
aidan § Without feeder) 207 225.200 4 16 866 | 1,512,000 854,400 
10 W. Tasker and Sons ¢ With feeder ...) 212 239,500 5 17 | 1097 | 1,635,600 309,500 
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In Table IV. we give the results of the dyna- 
mometer trials of the combined guards and feeders 
of the thrashing machines. All these different ap- | 
paratus, of which ten were tried, were fully de- | 
scribed by us last week. The first prize here has 
been awarded to Messrs. Clayton and Shuttleworth, 
and the second to Messrs, Marshall, Sona, and Co., 
for their second machine. It will be noticed 














brought on for the final trials made with a few 
selected machines, 

As for Messrs, Clayton and Shuttleworth, it will 
be noticed that while the power required to ran 
the machine light without the feeder is somewhat 
less than with it connected, yet when thrashing 
the conditions are reversed. ‘This is due to the 
form of feed adopted—Wilder’s shakers—and al- 
together Messrs, Clayton and Shuttle- 
worth’s performance must be 
as being eminently satisfactory, al- 
though judging from the experiments 
made, there is some room for iin- 
provement in the safety apparatus. 
The bags of chaff thrown at the 
shaker to represent a fallen man, did 
not always stop the machine when 
they came in contact with the pro- 
jections in the feeding table, and 
more than one fictitious victim was 
either killed or mangled. The per- 
formance of Messrs. Marshall and 
Co.’s apparatus was, it will be noticed, 
equally as good as that of Messrs, 
Clayton and Shuttleworth’s, 

Probably on no previous occasion 



































MESSRS. HAYWARD TYLER AND CO 


that the quantity thrashed in each case was the 
same—100 sheaves of very light short straw, which, 
whether tied or loose, was quite unfit to put any of 
the machines to a severe test. One of the most | 
remarkable results obtained is that of No. 6 in the 
Table, with the apparatus of Messrs, Holben and 
Fison, where the work done in running the machine 
light with the feeder was far below that in running 
it without—a result obtained only in one other in- 
stance, with Messrs. Hornsby’s machine, which, 
however, was disqualified by other reasons from 
taking a prize. 

The time taken, too, to thrash out the prescribed 
quantity, of 100 sheaves, with Messrs. Holben and 
Fison’s apparatus, was 4min. 30sec. without, and 
2 min. 55 sec. with the feeder, the shortest relative 
time made, and the difference in the total work 
done under the two conditions is equally striking. 
Sut Messrs. Holben and Fison’s machines, in spite 
of these very striking results, did not appear efficient 
in making a good distribution, nor, we think, would 
it in its present form have done so much if it had 
been tested with a heavier straw. No doubt the in- 
ventors will succeed in overcoming any difficulties 
now existing, and make it in other respects as effi- 
cient as it showed itself to be in its trial for power. 
Mesers. Robey and Co, thrashed their test _—_ 
in a shorter time than any other exhibitor, and wit 
considerably less power with the feeder than with- 
out.- It will be remembered that the arrangement 
consists of an oscillating board, in which slots are | 
cut at intervals, and of fixed and oscillating tines, 
the latter rising and falling through the slots in the 
board. Its suitability as a safety apparatus was 
evidently doubted by the judges, as it was not 





have the engineers of the Royal Agri- 
cultural Society devoted so much care 
to minute experiments, and with so 
little good results, as they bestowed 
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TABLE No. V.—FIRST AND SECOND SERIES O 





excepting that of Messrs. Hornsby and Sons, with 
its short cutting width, came within the limits of 


draught ibed by the Society, in other words, 
all rocaligd one-horse machines, are beyond the 
fair power of one horse to work them. In bringing 
this fact yr naeonece f forward the Royal Society 
have indeed done well, and there was all the greater 
necessity for them to establish the fact, because on 
the occasion of the last trials of this kind at their 
Manchester meeting, the draughts were in 
some cases at least manifestly incorrect, being con- 
siderably below the actual amount. Apart from 
this consideration, however, in which doubtless the 
Society for the Prevention of Cruelty to Animals 
will take some interest, there are others of practical 
importance to the farmers. In the first aloes, the 
price of a two-horse machine is but a trifle in excess 
of that of a one-horse, the mechanism for driving one 
must be the same in both cases, the weight of the 
former is but little greater, the number of attendants 
is equal for both, while with but very few exceptions, 
to farmers requiring a mowing machine at all, it 
will make but little difference whether an extra 
horse is employed. On the other hand, he will be 
able to use a cutting bar 50 in. or 52 in. in width, 
instead of one of 32in., which is the very utmost 
that can be given under the most favourable con- 
ditions, as will be seen by referring to the Tables, 
while for practical working 30 in. could not be 
exceeded without throwing an excessive duty — 
one horse. Thus, by a very trifling increase in first 
expenditure, and the employment of an extra horse 
—a matter, as we have said, of no moment to the 
farmer—the latter will be enabled to get through 
from 50 to 60 per cent. more work, so economising 
largely in wages and finishing his work quicker, 

The facts thus brought into prominent notice by 
the Royal Agricultural Society will, we have little 
doubt, do much towards rendering the use of one- 
horse mowing machines obsolete. 

With regard to the trials themselves, in both 
classes, excellent work was done by all the machines 
selected by the judges for detailed trials. By 
Table No, V. it will be seen that in comparing 
the draughts of the one-horse machine per inch of 
cut, Hornsby, Walter A. Wood, Samuelson, and 
W. Anson Wood ran each other very close, while 
John Wray, and Brigham and Co., distinguished 
themse)ves by an outrageously heavy draught. It 
is not obvious why the latter should have shown so 
bad a resuit, as his machine is practically an imi- 
tation of an excellent American mower — the 
‘* Buckeye.” This was in the first series of trials 
with a fairly heavy crop, more or less badly laid, and 
with a low cut of 1,‘ in. in most cases, In the second 
series of trials in a light crop with a high cut, 
Hornsby got to the front with his two machines, 
the two Woods and Samuelson remaining in the 





F DYNAMOMETER TRIALS WITH ONE-HORSE 


MOWING MACHINES, 
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. oe | 000 on “ } aial 5 | y 7 0 | } 
4 / a a6 39 | Ng) 800-5 | BOB | 2.90 | 77,110 | ; : 
‘ Piobaley. Sime, and Company * 39 | Ly) 268.0 | 6.87 ae 58,980 (1g 2190 | 587 |348 48,180 
6 Haughton and Thompson ... Right | 42 | Ay 289.7 | 6.89 3.61 | 42.460 1g | 168.1 | 4.00 | 3.26) 36,982 
9 [enguaan and Oc ” » | 145! foes | 18 210 | 65.186 | 1f, 2128 | 5O7 [2.90 46,816 
ry pyr cng Ser am ~ | % af) 2086 | 4.97 | 308 | 45802 14) 1732 | 419 |3.m4| 8.108 
10 |W. a ell > " | im) aos | 669 |. | 4592 14 | 1609 | 495 13.09) 95.998 
Il ‘Harrison McGregor and Company... in a 1 ake | a} im — i ar | 33 oe) ae 
’ $ o».| Bi | i . . 5 32, - — 4 
13 Kearsley and Sons ~ ie 42 | Af] 266.1 | 606 | 30 | 56903 | 1h) ame | 80 mae, 46,206 
he ve a Fs 360 | 1) 1869 | 6.18 | 2.74 | 40,678 | 1g 5) 37 ; 
14 ‘Hornsby and Sons o ” | Aye i 08 4 wf Soe Pe ae 
last week upon the one-horse mowing machines at | same order. Even — Ree eeeeery. ana 
Taunton ufacturers and farmers alike have been | able circumstances, ornsby’s machines were 


long ago tolerably in accord as to the inefficiency of 
these machines, as compared with those worked by 
two horses. As the events proved, and as is shown by 
the accompanying Tables, not one of the machines, 


only two which came within the mean draught of 
150 lb. prescribed by the Society. And here we 
may remark, that it is greatly to regretted that 
on such occasions it is impossible to prevent the 
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TABL E No. » WE. DT. NAMOMETER TRIALS WITH SELECTED ) ONE- HORSE MOWING MACHINES. 
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1 Samuelson and Company . | 89 1} 1944 | 498 | 295 | 50544 42,768 | 87.5 | 274 | 201.8 | 57,5138 | 44.396 1% 6.17 
2 | Walter A. Wood ... ove | 41.26 14 173.6 | 4.21 235 | 36,039 88,192 70.2 2.51 | 1696 48,000 37.312 1} 411 
% |W. Anson Wood 4 le” 179.3 4.43 245 | 88,908 | 30,446 80.7 2.46 | 1768 44,604 38,786 1s 441 
$ (Harrison MeGregor and Co. ... | 84 14 189.4 | 498 2.4 40,114 | 41,668 75-0 8.01 | 189 42,714 41,580 14 4.97 
Hornsby ... eee ose oo | 823.6 1} 148.8 4.58 2.39 31,897 82,736 459 i 3.17 | 133.6 82,560 29 370 1; 4.11 
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' Picksley, Sime, and Company ‘ 3 61 4 | 3 Right 455 &$ 225 33 oo 5.55 . 6 — 
Harrison McGregor and Company 3 60.5 4 3 . 47.5 246.5 5.54 q 6 


entry for trial of racing machines, as these offer no 
practical means of ascertaining the exact condi- 
tions of the implements sold by the same makers. 
It isonly by taking such implements as are made 
and sold in the regular course of business that such 
results can be obtained. Machines of both types 


were tried at Taunton, and it was impossible for the | 
judges to discriminate among them, and it was evi- | 
dent that several makers might have shown better | 


work had they sent in machines specially made for 
tr ial 

Another point to which we think attention may 
be fairly called is, that itis undesirable on such occa- 
sions for the same maker to enter several implements 
for trial unless they present distinguishing features 
in their construction, 
increases his chances of success, as compared with 


By doing so, he of course | 


gregor and Co., and Samuelson, were conspicuously 
the best, and W. A. Fell, conspicuously the worst, 
It was a matter for some little surprise that the 
Americen machines came out so far below the best 
results in this respect. The side draught, it may 
be mentioned, was recorded by means of a Salter’s 
spring balance attached to the dynamometer. 

In Classes I. and II., mowing machines, the trials 
were conducted under the supervision of the 
following judges: Major Grantham, of Spilsby; 
Mr. J. Hicken, of Rugby ; and Mr. J. W. Kimble, of 
Abingdon. In Classes IiL, IV., and V. the judges 
were: Mr. W. Cranfield, of Buckden, Hunts; Mr. 
J. D. Ogilvie, of Mardon, Northumberland; and 
Mr. J. Thompson, of Chippenham, In Classes A 
and B, and for miscellaneous articles Mr. T, Cham- 


| bers, of Fakenham, Mr. J. Zake Morchard, Devon- 


makers who have limited their entries to one machine | 


only. 


‘Lhe trials of the two-horse mowing machines call | 


for little comment. In the first trials when the 


whole of the machines competed, Walter A. Wood | 


made excellent work, but in his desire to surpass 
himself, he set his knife so low that he raised a 
great deal more of the field than could have been 
wished, and his plot lay conspicuous in the field 
from the patches of earth that had been grubbed 
up as his machine went over it. In one sense, how- 
ever, this was an excellent testimonial, as but few 
machines could have withstood the same test un- 
injured, Probably it was the desire to cut too low 
that brought Kearsley’s machine to grief. This ma- 
chine carried a large guiding wheel at the end of 
a bar some 3 ft. long, bolted at the opposite end to 
the cast-iron foot plate. In the middie of the field 





shire, and Mr. A, Sanday, of Nottingham, were the 
judges. ‘The trials as usual were carried out by 
Messrs. Eastons and Anderson, under the charge of 
Mr. W. E. Rich and some able assistants. We regret 
that the statistical information we have tabulated is 
not in some respects so full as if it had been 

taken completefrom the official records of the Society. 
For what we have published we are indebted to the 
courtesy of Messrs. Eastons and Anderson, who | 
permitted us to see the Tables of results, and to 
make extracts therefrom. Of the advantages 
arising from the facilities they have afforded us to 
publish the results obtained there can be no doubt. 
Agricultural communities throughout the world have 
looked forward with great interest for many months 
past to these trials at Taunton, and if the results 
obtained were held back for publication in the 
Society's journal several months hence, the interest 


the fingers struck, and the strain thrown on the centred in the trials would have greatly diminished, 
foot plate by the horse through the long bar just | and in the end would have found only a compara- 
mentioned, broke the a in two and stopped its | tively limited publicity. 

\ 


future work. Mr. Wray met with a somewhat 


We publish below a complete list of the awards 


similar accident, and among the minor exhibitors, | made by the Society. 


Mr. Matison toiled away at a snail's pace with his | 


heavy, clumsy machine—which presents nevertheless | 
| Crass 1.—For the best One-horse Mowing Machine, 201. For 


rome points of merit—and cut his plot fairly and 
without mishap. 


In the trials of selected two-horse machines, as | 


in the one-horse, Messrs. Hornsby and Sons came 
to the front, rec ording uraughts of 4.79 and 5.14 lb. 
per inch of cut. W. Anson Wood beat the latter | 
amount with 5.09]b., while Walter A. Wood fell 
behind with a draught of 5.46 1b. It will be no- 
ticed throughout these trials, recorded in Table 
No. VIL, that with the exception of Vipan and 
Headly’s machine, the others ranremarkably alike in 
draught, 


| 


| 
| 
| 
| 
| 


while for side draught Harrison Mac- | 


PRIZES. 


the second best, 101. For the third best, 51. 
(The power for One-horse Machines not to exceed 33,000 
foot-pounds per minute). 
578 First Prize of 20/., to Messrs. Hornsby and Sons, of 
Grantham, for their Ooe-horse Mowing Machine. 


Crass Il.—For the best Two-horse Mowing sation, 80l. | 
For the second best 201. For the third best 1 

680 First Prize of 30/., to Messrs. Hornsby oat Sons, of 
Grantham, for their Two-horse Mowing Machine. 

682 Second Prize of 20/., to Messrs. Hornsby and Sons, of | 
Grantham, for their Two-horse Mowing Machine 

681 Third Prize of 10/., to Messrs. Hornsby and Sons, of | 
Grantham, for their Two- horse Mowing Machine. 


683 Highly commended, Messrs. Hornsby and Sons, of 
Grantham. 
181 Highly commended, Messrs. Samuelson and Co., of 
Banbury. 
183 Highly commended, Messrs. Samuelson and Co., of 
Benbesy. 
2824 Commended, Messrs. Burgess and Key, Holborn Via- 
duct, London, E.C. 
741 Commended, Messrs. Harrison Macgregor and Co., of 
Leigh, Lancashire. 
2437 Commended, Mr. Walter A. Wood, of Worship-street, 
London, EC. 
Crass IIl.—For the best Haymaking ebine, 201. For 
the second best, 101. For the third best, 51 
201 First Prize of 201., to Ashby, Jeflery, and Luke, of 
Stamford. 
202 Second Prize of 101, to Ashby, Jeffery, and Luke, of 
Stamford. 
426 Third Prize of 6/., to the Reading Iron Works Com- 
pany, Reading. 
127 Commended, the Reading Iron Works Company, 


mann 
1024 Commended, W. N. Nicholson and Son, of Newark-on- 


Trent. 

Crass IV.—For the best Self-acting Horse-Rake, 151. For 
the second best, 101. 

1087 First Prize of 161., to W. N. Nicholson and Son, 

of Newark-on-Trent. 

2774 Second yen of 101,, to Haughton and Thompson, of 

Carlisle. 

Crass V.—For the best Horse-Rake not self-acting, 151. 
For the second best, 101. 

1034 First Prize of 15/., to W.N. Nicholson and Son, of 

Newark-on-Trent. 
1033 Second Prize of 101., to W. 
Newark-on-Trent. 
1035 Highly commended, W. N. Nicholson and Son, of 
‘ewark-on-Trent. 

Crass Vi.—For the best system of Drying Hay in wet 
weather, sufficiently economical for practical purposes, 
Large Gold Medal. For the second best, Large Silver 
Medal. 


- Nicholson and Son, of 


(No Entry.) 
SPECIAL PRIZES. 

A—For the best Guard or Appliance to the Drum of a 
penta A Machine for preventing accidents to the peuple 
employed, 201 For the second best, 101. 

8813 Fivet Prize of 20/., to J. P. Fison, of Teversham Works, 

Cambridge, for Thrashing Machine Guard 
708 Second Pnze of 101., to W. Tasker and Sons, of 
Andover, for a Thrashing Machine Guard. 

B.—For the best combined Guard and Feeder to the Drum 
ofa Thrashing Machine, 201. For the second best, 101. 

3431 First Prize of 20/., to Clayton and Shuttleworth, of 

Lincoln, for a Combined Guard and Feed 
3880 Second Prize of 101, to Marshall, Sons, pe Co., of 
Gainsborough, for a Combined Guard and Feeder. 
SILVER MEDALS. 

Miscellaneous Awards to Itural Articles, not in- 
cluded in the rr tay 1 Eotation, Ten Silver Medals. 
21 Barford and Perkins, Peterborough, for Savage's Im- 

1293 L. oor prey ag Exchan, 419, 

Suead for pee, 
ior his Planter. we 
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ENGINEERING, 








Owi robably to the remote position selected 
by the Royal Agricultural Society for their meeting 
this year, there is a very marked decrease in the 
number of exhibitors and of entries, as com 

with former years, and the attendance at the Show 
also threatens to be far below the average, On 
Monday, the number of visitors was only 831, 
being only about one-third of the number.attend- 
ing last year’s Show at Bedford, on the cor- 
responding day. On ‘Tuesday, however, there were 
9193 visitors as compared with 7534 on the same day 
at Bedford, and on Wednesday the total was 6668 
against 9256 at Bedford The following list shows 
the number of stands, and of exhibits at the 
various Shows of the Society held since 1868: 


Place of No.of No. of - 
Year. Meeting. Stands. Exhibita 
1868 5. Leicester, ... BET. A; 8889 > 
1969... «Manchester =, i VASES 
1870 - ... “Onford ... “4, OO) 2 9ash 
187L = us ~=2—S Wolverhampton, 368 ~ 7650) ~ 
1872 ue) Cardiff on.) an DOR RS 
1873 ; Hull... e+ $829. 0 5684 
1874 , Bedford ... 881 - 5981 - 
1875 Taunton ... ove RP te 
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STEAM-PLOUGHING MAcuines AND TRACTION 
MACHINES, 


The Taunton Show is by no means rich in steam- 
ploughing machinery, and it is certainly charac- 
terised by no special novelty in this class. Per- 
haps the leading point shown by the exhibits is 
that there has ceased to be any tendency to increase 
the size and power of ploughing engines. The 
largest engine shown by Messrs. Fowler is a 
16-horse, and the largest by Messrs. Aveling and 
Porter are 12-horse, while both these firms exhibit 
6-horse sets of tackle of the types introduced by 
Messrs. J. Fowler and Co. at the last Smithfield 
Show. Notwithstanding the doubts raised when 
these small sets were first introduced, there appears 
every reason to believe that they will “take,” and 
that they will be largely used under circumstances 
where the roundabout tack!e was alone thought to 
be applicable. For traction engines or “agricul 
tural locomotives” there appears to be a steadily 
increasing demand; but here, also, we find the 
smaller sizes, such as the 6-horse and 8-horse, m 
employed, these being sufficiently powerful for 
ordinary work. 

In this class, of which we are mow speaking, the 
largest exhibitors of engines are“Messrs. Aveling 
and Porter, of Rochester, who have a remarkably 
fine show, including a pair of the 6-horse plough- 
ing engines, just mentioned, and of which we 
spoke recently in our account of the meeting 
of the Bath and West of England Society at 
Croydon. These engines are, as we then stated, 
arranged for working on the double-engine system, 
and Messrs. Aveling are now fitting up one engine 
of each pair with double gear for the travelling 
wheels, so as to adapt it for heavy road work, while 
the other is provided with a governor so as to 
make it complete for thrashing. The owner of a 
pair of these engines is thus put in session 
of a plant which can be turned to g account 
out of the ploughing season, the rope drums 
being then removed so as to reduce the weight of 
the engines. As we mentioned, when speaking of 
these engines at Croydon, the leading wheels can 
be shifted back on the removal of the rope drum, so 
as to shorten the wheel base, and increase the handi- 
ness of the engines. Messrs, Aveling and Porter 
have applied to these engines a very neat arfange- 
ment of steering gear, the shaft to which the steer- 
ing chains extend being placed under the tank at 
the hind end. One of the engines shown by Messrs. 
Aveling and Porter is an 8-horse traction @ngine 
fitted with a special draw-gear arranged for the 
attachment of an implement, the engine being one 
of a type of which the firm have sent several to the 
United States for ploughing by direct traction, a 
system of steam cultivation which appears to have 
found some favour in certain parts of America, 
The other engines shown by the hester firm are 
of their ordinary types with the exception of a steam 
road-roller, which is of a new pattern. Of this 


roller we shall shortly give an engraving, and we 
shall only remark here, therefore, that it is arranged 
on the same system as that sent by Messrs. Aveling 
and Porter to Vienna, and illustrated on page 309 of 
our fifteenth volume, but that important alterations 
have been made in the details with the effect of con- 
siderably lowering the centre of gravity, and im- 





proving the general ap ce, The whole of the | 
engines shown by Messrs. Aveling and Porter are of | 
their usual excellent finish. i 
Messrs. John Fowler and Co., of Leeds, are as | 
usual large exhibitors. ‘This firm have for some 
time made four systems of ploughing tackle, namely, 
the double-engine the clip-drum system— 
in which an engine an implement to and fro 
between itself and a awe anchor—the double- 
drum system in which the clip-drum is replaced by 
a pair of drums, on and from which the rope is 
wound and unwound alternately ; and finally the 
roundabout system for which Messrs. Fowler have 
prepared some well-arranged tackle. Of these four 
systems, however, the first and the last are. alone 






armen 9 Taunton. ao co woegee the 
uble-engine system. is i for 
this Messrs. Fowler show, aa fawn Aipend men- 
tioned, a ere a 6-ho An the 
construction, of these engines, a as.of the 

tion shown, Senet have ad- 

ered to thei designi 

been fully desetibed by ua. detail we 
noticed is 9 neat arrangement of gear 
for actuating the rope coiling a - We may re- 


may 

mark by the way that Messrs. Fowler exhibit at their 
stand an ne oesy: Ppa ges series of photo- 
graphs illustratin work now being done by 
some of their iagiaan in the way of clearing land of 
stones, &c., on the Duke of Sutherland’s property— 
a work of which an account has already a in 
our , vide page 94, vol. xviii, The implements 
at Messrs. Fowler's stand include one of the Suther- 
land ploughs employed in the work just mentioned. 
The principal particulars of the engines shown by 
Messrs. Fowler are as follows, all the engines 
having single cylinders : 


47 

Capacity of tank re o“ ee 230 

» coal bunkers n ano - ew 
Diameter of roadwheels 4. axe 66 
Width ~ one oes 1 3 
Extreme width over road wheels... oe 
Diameter of drums... ras nm 3 8 

These engines are also intended to be worked 


| either in connexion with roundabout tackle, as 
| single engines with self-moving windlass, or in 
| pairs on the double-engine system, These three 
| modes of working are fliustrated by the annexed 
diagrams, Fig. ], 2, and 3 respectively. In the 




















eee) 


arrangement shown by Fig. 1 the engine really 
forms a steam windlass, of which the drums 
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Diameter of cylinder ... 
Stroke -_ oe 
Total heating surface ... 
Pressure of , average oA 

umber of utions per minute aia 
of road motion Gast) in miles per hour 
Pie iow) 
Diameter of driving wheels 
Speed of ploughin 

ro 

Diameter of dywheel 
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oe oe wee! 
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(miles per hour) ie 
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Sixteen-Horse Six-Horse Power, Eight-Horse | Six-Horse 
Power Plough- Ploughing Power Traction | Power Trac- 
ing Engine. | Engine. Engine. tion Engine. 
lili. = | 7} in. 9 in. 7} in. 
13 ,, 10 in. a 10 in. 
233.9 sq. 106 sq. ft 138 eq. ft. 100 #q. ft. 
100 lb. 100 lb. 100 ib. 100 ib. 
160 rev. | 180 rev 150 rev. 180 rev. 
2+ miles 24 miles 2+ miles 2.69 miles 
+E ” 13 ” u ” 1.35 ” 
6 ft. ft. 5 ft. 6 in. 5 ft. 
20 in. 16 in. 16 in. 12 in 
2}toS miles | 14 miles 
soe oss 4 ft. 6 in. 3 ft. 9 in 








Messrs, J. and F. Howard are represented in the | 
class of exhibits with which we are now dealing by | 
a 16-horse ploughing engine and §8-horse power | 
‘* farmer's engine,” of the latter of which we give a | 
ae omg) view on page 48. Like those which | 

essrs. Howard have for some time past been | 
building, this engine is arranged so that the engine | 

per is distinct from the boiler, the cylinder, | 
crankshaft bearings, &c., being carried by the frame | 
behind the firebox. In their former engines Messrs. | 
Howard placed the cylinder at the rear, thus neces- 
sitating a somewhat long steam pipe, but in the 
type we are now describing this has been im sored, 

cylinder being now steam jacketted placed | 
next the firebox, the crankshaft being of course | 
now placed at the hind end. The two-rope drums | 
vertically run on a shaft carried by a continuation 
of the engine frame to the rear, and the arrange- 
ment of the gear by which they and the road wheels 
are driven can be readily traced out from our 
engraving. The rope drums are fitted with coiling 
gear for guiding the rope, as shown. ‘This arrange- 
ment makes a very long engine, and as we have 
stated on former occasions we do not consider that 
the ordinary plan of fixing a cylinder to the boiler 


| crankshaft. 


are driven entirely by spur gear. We should 
add that the windlass is so mounted upon the 
engine, that it can be dismounted at the end of the 
ploughing season, so that the engine may be relieved 
of its weight when used for ordinary traction pur- 
poses. ‘The engines have steel gearing, and are 
well made. 

Messrs. Charles Burrell and Sons, of Thetford, 
are the exhibitors of one of their regular 8-horse 
traction engines mounted on springs, this engine 
being thoroughly well made, as Mesars. Burrell’s 
engines always are, but being marked by no new 
features. Mesars. Burrell, by the way, are one of 
the few firms of traction or portable engine builders 
who keep their guide bars dant and mount them so 
that the crosshead can over-run the end next the 
This arrangement is now one much 
used in locomotives, and it deserves to be generally 
introduced in portable engine practice, as it allows 
the crosshead to be drawn out without taking down 
the guide bars, and at the same time reduces the 
length and increases the stiffness of the latter. 


Messrs. Barford and Perkins, of Peterborough, 
exhibit a set of roundabout tackle with their wind- 





is attended with sufficient disadvantages to render 


it worth while to depart from it, whilst it certainly | 


has important advantages. Messrs. Howard, how- 
ever, prefer the system of fixing the cylinder on an 
independent framing, and the present engine is an 
embodiment of their latest plans. The principal 


dimensions of the engine we illustrate are as follows: | propelled of 


Diameter of cylinder (steam jacketted) 
Lengthofstroke _.... ‘a ove 
Diameter of boiler eve 


Between tube plates ... | 
Number of tubes ove — 
Diameter of tubes (outside) ... 


oe 


| 
294 eqr. ft. 


" heating surface in firebox 

” ” tubes 133 yy 
Total heating surface... oo «91625 
Firegrate surface... =... wwe 5B» 





lass, of which we have spoken on a former occasion, 
and Campain’s self-imoving anchor. In the case of 
the latter an improvement has recently been made 
| by Mr. Savage, of Lynn, which gives greater cer- 
| tainty to the movement of the apparatus along the 
headlands. As formerly arranged, the anchor was 
the rope passing round the pulley, but 
| to avoid delays, which sometimes ~ccurred when the 

anchor had to be shifted under difficult conditions, 


| there is now fixed on the rope, by means of a clip, 
| a large wooden ball, which comes into contact with 


a guard on the Pays thus preventing the rope from 

ing round the latter and causing the anchor to 
ye forward by the direct pull of the engine. 
——- of the ball on the rope is readily ad- 


j e. 
Mr. Thomas R, H._Fiskin, of Leeds, shows a set 
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and the bottom of the smokebox is then cleared out 
through the bottom door. To further check sparks 
asmail jet of water, supplied by the feed pump, is 
directed against the top of the smokebox close to 
the chimney, so as to form a spray by which the 
sparks are put out and thrown down, while, finally, 
a spark-catcher is fitted to the top of the engine 
chimney. This spark-catcher consists of an en- 
largement of the upper part of the chimney, fitted 
at the top with a deflector tending to throw the 
sparks downwards and outwards, Within the en- 
larged part is a short tube forming a continuation 
of the chimney proper, this tube being capable of 
being raised and lowered by a rod within the chim- 
ney attached to a lever conveniently placed. The 
sparks thrown down by the deflector are deposited 
in the hopper-like space surrounding the short tube 
just mentioned, and when they have sufficiently 
accumulated the tube is raised by the lever and the 
deposited matters allowed to fall down the chimney 
into the smokebox. The engine is fitted with an 
expansion valve adjustable by hand, and we notice 
that in this and other portables fitted with their 
expanding stay, Messrs. Ruston, Proctor, and Co. 
are now leading the pipe to the steam jet from this 
stay at the front end, the arrangement being a neat 
ene and also serving to keep the stay clear of 
water produced by condensation or of air, which 
which tends to collect where there is no circulation 
of steam. 

Messrs. Ransome, Sims, and Head, of Ipswich, 
show some well-made portables, but all of their 
regular patterns, and, therefore, only noticeable for 
their good finish. 

At Messrs. Hayward Tyler and Co.'s stand, the 
novelty is one of their ‘‘ Universal” steam pumps, 
with the slide valve arranged on the outside of the 
cylinder. In this arrangement, which we illustrate 
on page 45, the slide valve may be said to repre- 
sent the long steam piston used in the ordinary 
‘* Universal” cylinder, the alteration really consist- 
ing in placing a small ‘* Universal” pump on the top 
of an ordinary steam cylinder. In our engravings on 
page 45, Fig. 1 is a vertical longitudinal section 
through the cylinder and valve chest ; Fig. 2 isa 
horizontal longitudinal section through the valve 
chest, and Fig. 3 a cross section through A B, Fig. 1. 
Fig. 4 is also a cross section of the valve chest taken 
through the centre of exhaust port. The action of 
the arrangement is as follows:—When the main 
piston passes over the ports X X’ in the cylinder, 
steam is admitted to the ports YY’ in the main 
slide, which ports again communicate with the 
small slide through the porte Z Z' to either end, as 
the case may be. The small slide is then ‘‘ shot,” 
and supplies steam to the alternate ends of the main 
slide, which reverses the order of things, and the 
ports Y Y’ are placed in proper position for the 
return stroke, when the same process is enacted—the 
ports X Y Z or X' Y' Z' coming into use alternately 
as the piston passes to the ends of the cylinder. 
The exhaust of the small slide is effected in a similar 
manner by its ports coming into alignment with a 
port in the main exhaust port. The engine shown in 
action at Taunton is fixed to a frame, which also 
carries a vertical boiler, the whole being mounted on 
wheels. The pump works remarkably well, and re- 
verses slowly at the end of its stroke, allowing time 
for the valves to fall. The cushion of the piston, 
too, seems very perfect. It will be noticed that the 
arrangement we have been describing enables a 
given length of steam cylinder to accommodate 
a longer stroke than is possible with the ordinary 
‘« Universal” arrangement, and this by some pump- 
users is esteemed an advantage, although Messrs. 
Hayward Tyler and Co. have been very successful 
with their comparatively short-stroked pumps. At 
all events, the ‘‘ Universal” type can now be made 
with either long or short stroke as required. The 
new arrangement also enables the valve to be 
worked by hand if required, and this is sometimes a 
convenience. Fixed to the boiler from which the 

ump just described is supplied with steam, Messrs. 

layward Tyler and Co. also show a donkey pump 
of a new and exceedingly neat pattern. We intend 
shortly to illustrate the donkey pump, and we shall 
not, therefore, say more about it here. 

Messrs. Wallis and Steevens, of Basingstoke, are 
represented by engines of their ordinary types, fitted 
with their annular water space feed-water heaters, of 
which we have had occasion to speak favourably on 
a former occasion; and next to them are Messrs. 
Davey, Paxman, and Co., of Colchester, who exhibit 
in addition to an engine of their older type, a vertical 
engine of the new pattern brought out by them at 





the recent Show, the engine in this case being erected 
on a cast-iron frame apart from the boiler, but 
mounted upon the same late. As we remarked 
in our account of the Croydon Show, we ourselves 
prefer for these small engines the plan of fixing the 
cylinder on the bdiler, as it enables the cylinder to 
be readily and effectively steam-jacketted, and in 
this preference we believe that Messrs. Davey, Pax- 
man, and Co. themselves concur, although they con- 
struct the separate standard engines to meet the 
demand which exists for them, The particular en- 
gine of this class exhibited is a six-horse, and we 
shall shortly publish engraving of it, which will 
illustrate the chief features of this very neat design. 
The boiler of this engine is of course the Paxman 
boiler, of which we have so often had to speak 
favourably, and we are glad to know that our 
opinions expressed as to its evaporative efficiency 
have been confirmed by an official trial made of it 
on Friday last. On this occasion the boiler was 
worked at 40 lb. pressure, the engine being driven 
to work the pump, and alittle pressure being applied 
to the flywheel by a plank to form a crude kind of 
brake. The exhaust steam was all discharged through 
one of Messrs. Davey, Paxman,'and Co's. feed heaters, 
and through this the feed we on its way 
from the pump to the boiler. The boiler has a fire- 
box 28} in. in diameter at the top, 3l4in. in dia. 
meter at the bottom, and 5ft.high. In the firebox 
are 20 Paxman tubes, exposing 62 square feet of 
surface, which added to the 38 square feet of firebox 
surface makes the total heating surface 100 square 
feet. The results of the trials were as follows : 
Duration of trial ove one a 8 hours. 
Quantity of coal burnt ae eve 84 Ib. 
- water evaporated _" 908 lb. 
” ” r 
of coal... a a . — 10.81 Ib. 
Mean temperature of feed... ove 195 deg. 
» _ pressure of steam ose ese 40 Ib. per aq. in. 
Coal burot per hour per square foot 
of grate ane es oso vn 6.5 Ib. 
Water evaporated per hour per square 
foot of heating surface ow om 3.03 Ib. 
Equivalent evaporation per pound of 
coal from and at a temperature of 
sens ae a ee 11.25 Ib. 

The trial was made with Llangennech coal, such 
as is always used in the Royal Agricultural Society's 
experiments, and it was carried out under the usual 
conditions, the grate being cleared after steam 
had been got up, and a start being then made with 
the weighed quantity of coal. The trial of course 
ended when all the coal was put on, and the pres- 
sure fell to that at which the start was made. The 
boiler was fired by Mr. Paxman himself, and the 
result is certainly an admirable one, and which, so far 
as we are aware, has never been equalled by any other 
vertical boiler. It will be noticed that the rate of 
evaporation, namely,’ 302.6 lb. per hour, was by no 
means low, so that the boiler was doing a fair duty, 
as well as affording a very high rate of evaporation. 
The result is no doubt due to the excellent circula- 
tion maintained through the Paxman tubes and to 
the effective heating surface which these tubes ex- 
pose to the fire. We may remark by the way that 
Messrs. Davey, Paxman, and Co. also exhibit one of 
their portables having the ordinary locomotive 
boiler, but with Paxman tubes inserted in the 
firebox. The effect of the tubes thus inserted is, 
we understand, most noticeable. We may add that 
this portable is fitted with the very neat arrange- 
ment of governor of which we spoke in our account 
of the Croydon Show, this governor, of which we 
shall shortly give an engraving, being very prompt 
in its action. 

The next stand is that of Messrs. W. Foster and 
Co., of Lincoln, one of the few firms who have 
not yet adopted steam jackets, and who show a 
portable calling for no special notice, The next 
engine shown is one by Messrs. ‘Tuxford and Sons, 
of Boston. ‘This is a very neat and well-made 
engine, with a capacious steam jacket, forming 
really a steam dome, and fitted with an expansion 
valve. Messrs, Tuxford call the attention of 
farmers to the value of economical engines by a 
placard affixed to this portable, and stating that 
the engine will drive a full combined thrashing 
machine for five days with one ton of coal. There 
is no doubt that farmers are still far from being 
alive to the advantages to be derived from the use 
of economical engines and first-class stoking, and 
if this statement by Messrs. Tuxford of what can 
be done attracts their attention, it will no doubt 
do some 

The principal exhibit at Messrs. Robey and Co's. 
stand is one of their ]2-horse horizontal engines 


arranged below a locomotive boiler, the arrange- 
ment, in fact, being that which we illustrated on 
page 450 of our eighteenth volume. This class of 
engine has many advantages, and we are not sur- 
— to learn that it is being much adopted. 
Messrs. Robey also show some of their o 

rtables, and one of their verticals, with Mr. 

ichardson’s boiler, illustrated by us on 34 of 
our eighteenth volume. The whole of the engines 
exhibited are thoroughly well finished. 

Mr. Jonathan Pickering, of Stockton-on-Tees, 
shows his steam pumps, which we noticed briefly at 
Croydon, and the description of which we postpone 
until we can publish engravings ; and Messrs, F. 
Warner and Sons exhibit some of Earle’s pumps— 
named the ‘ Norwalk” steam pump—of which they 
are the makers. These pumps have earned a good 
reputation in the United States, where they are 
manufactured by the Norwalk Company, of Con- 
necticut, but there are many points in their design 
in which we think decided improvements could be 
made. Messrs. Warner and Sons also show at their 
stand one of Mr. K. W. Hedges’ four-horse boilers, 
while at another part of the yard they show one of 
Messrs. K. W. Hedges’ and b's 14-horse engines 
and boilers driving a set of three-throw pumps which 
are employed in raising water for the Show-yard 
service, Our engravings on page 52 will explain the 
special points of Mr. Hedges’ arrangements. Re- 
ferring to Figs. 1 and 2, which represent the inde- 
pendent boiler, it will be seen that the firebox is 
made larger than usual, the firegrate being sur. 
rounded by a ring or wall of fireclay blocks, which 
extends to within a short distance of the crown of 
the firebox, as shown. The products of combustion 
thus ascend to the crown of the firebox and then 
turn down over the upper edge of the firebrick 
ring, passing down between it and the sides of the 
firebox. In this way the gases reach a flue formed 
in the cast-iron base of the boiler, and thence they 
ascend through vertical tubes which extend up 
through the water space surrounding the firebox as 
shown, ‘The fireclay blocks are made in such sizes 
that they can be per A taken out and replaced 
through the ashpit without it being nece to 
displace the boiler. The fireclay blocks, it will be 
observed, are built up upon a wrought-iron ring 
which can be readily dropped by withdrawing the 
four ‘‘ dogs” shown.” 

In the boiler shown by Figs. 1 and 2, the cast- 
iron base has a feed-heating chamber formed in it; 
but the boiler actually at Taunton is without this 

rovision. The fact of the fire being surrounded 
™ a non-conducting material as it is in this boiler, 
will certainly tend to promote perfect combustion 
and to do away with irregularities of working due 
to bad firing. Access for cleaning is given by a 
manhole over the firedoor, while the periphery of 
the smokebox is made of cast-iron q ants which 
can be readily removed for sweeping the tubes. 

The dimensions of the four horse power boiler at 
Taunton, are as follows : 

ft. in. 

8 5 

; ne 2 Hy 

i *” ove oe eos w- 8H 
Number of tubes ose see eco ' 
Length , » aoe . eve no SF 
Diameter,, ,, outside a w. O if 
Diameter of chimney “ ove «o. 0 8 


Diameter of grate... = ne wo 1 8 
. ft. 


Area of grate ... nen eee eee eve 19 
Heating surface of firebox... ese o 19.5 
™ - tubes ove eee ow. 55.9 
Total heating surface ces ose oo. 764 
Heating pom Sun per square foot of gratearea 34.8 
Heating surface per square foot of nominal 
horse power ese coo ewe AOL 
The boiler of which we have just given the par- 
ticulars was subjected to a trial at Taunton on 
Friday last to test its evaporative power; but the 
experiment was carried out under very disadvan- 
tageous circumstances, the weather being wet, the 
boiler unlagged, the height of chimney insufficient, 
and the stoking indifferent. The results were as 
follows : 
Duration of trial 0 on + 3 hours 47 min. 
Quantity of coal burnt - ove 88+ Ib. 
* »» Water evaporated one 600 lb. 
” ” ” ” per 
pound of coal ove ae ove 6.78 Ib. 
Mean temperature of fi oe wee 60 deg. 
» pressure of steam —_... _ 80 Ib. 
Coal burnt per square foot of grate 
10.48 lb. 





a oe hour... eos oa ae 
Jater evaporated per square foot o 
heating surface per hour... =... 2.08 Ib. 
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Equivalent evaporation per pound of 
coal from and at e temperature of 
212 deg. a ae ae 7.97 Ib. 

The 14-horse engine which we have mentioned as 
driving a set of three-throw pumps differs somewhat 
from that just described, inasmuch as it has no 
vertical tubes. ‘The firebox contains a firebrick 
ring as in the case of the four-horse power boiler, 
but the gases after passing down between this ring 
and the firebox enter an annular flue which quite 
surrounds the boiler, this flue being formed by 
giving the boiler a sheet-iron outer casing, as shown 
on Fig. 3, page 52. 

The arrangement of the engine will be seen from 
Figs. 4 and 5, page 52, these engravings, however, 
representing a three-horse engine instead of a 1}- 
horse as shown at Taunton. Kivetted to the top of 
the boiler is a cast-iron plate, the upper surface of 
which is planed off after the plate has been fixed 
in position, and upon this the engine is erected. 
‘Lhe cylinder and valve chest are cast in one piece, 
and are let into the top of the boiler, they being 
secured by a flange bolted to the plate just men- 
tioned. The cylinder is thus, of course, effectively 
steam-jacketted. The crosshead guide is carried 
by the top cylinder cover, as shown. The crank- 
shaft is mounted in bearings carried by a pair of 
standards bolted to the bedplate, one of these 
standards also carrying the feed pump. The engine 
is controlled by a neat little high-speed governor. 
Altogether the design has many good points, and it 
is well adapted for engines of small powers. 

The next stands are those of Messrs. Hempstead 
and Co. (Limited), of Grantham, and Messrs. W. 
and S, Eddington and Co., of Chelmsford, both of 
whom show engines of their ordinary types with un- 
jacketted cylinders. Messrs. W. N. Nicholson and 
Son, of Newark, are also represented by vertical 
engines of their well-known type, while Mr. J. 
Fison, of Cambridge, is another maker who shows 
a portable engine undistinguished by any special 
features. The next exhibitor of engines is Mr. E. T. 
Hindley, of Bourton, at whose stand we find several 
special designs worthy of notice. In the first place 
Mr. Hindley shows an eight-horse portable, with a 
neat form of slipper guide for the crosshead, and by 
the side of ita five-horse engine, in which the firebox 
is extended down below the ash-pit, while the fly- 


wheel shaft is straight, and is kept close down to 
the boiler, it carrying an overhung crank at one end. 
There are no guide bars, the piston rod being pro- 


longed to form a pump plunger, and the connecting 
rod having a long fork to workoverthe pump. The 
dispensing with guide bars is an arrangement which 
we do not admire ; but the employment of a straight 
flywheel shaft with an overhung crank enables a 
light and cheap engine to be made. Mr. Hindley 
also shows examples of two types of horizontal en- 
gines of very neat design and good workmanship, 
one of these engines having the pump arranged so 
that the plunger forms a valve spindle guide, the 
eccentric rod being attached, to the pump plunger, 
and the valve spindle extending from the plunger 
through a stufling-box at bottom of the pump to 
the valve chest. The most notable exhibits at 
Mr. Hindley’s stand, however, are some exceed- 
ingly neat little vertical engines of low powers, 
namely, one, one-and-half, and two-borse. These 
engines are amongst the neatest little things of their 
kind we have seen, and although we intend to 
illustrate them in an early number, we may describe 
them briefly here. They consist of a single standard 
cast in one piece withacircular bedplate, this standard 
having formed through it a very long bearing for 
the crankshaft, and this bearing being in the larger 
sizes bushed with gun-metal. The cylinder, which 
is solid at the upper end, is bolted to the standard 
in such a manner that the upper part of the standard 
forms the valve chest cover, while the cover at the 
bottom of the cylinder has the crosshead guides 
cast in one piece with it. The pump is bolted to 
the standard in a line with the valve spindle, the 
latter being prolonged and attached to the pump 
plunger. Motion is given to the valve by an 
eccentric placed inside the disc crank close to one 
side of the standard. In mounting these engines on 
a base-plate with a vertical boiler, Mr. Hindley 
fixes both the boiler and engine so that either can 
be turned round, and the firedoor of the one and 
flywheel of the other thus made to face in any 
desired direction with no other trouble than re- 
erranging the connexions of the steam and exhaust 
pipes. Altogether these little engines bear evidence 
of their having been carefully designed, and they 
are well worthy of notice. 








Be pee — and May, of Devizes, have a 
good show of portables of their regular patterns, 
all fitted with their well-known feed heater a which 
we have before spoken favourably. The only 
novelty at this stand, however, is a very efficient 
spark-catcher fitted to one of the engines, This 


a consists of an annular water trough 
ac around the top of the chimney, the s 

ing thrown down into this y a de r 
or cap fitted over the mouth of the chimney at a 


short distance above it. This deflector is carried 
by a rod which passes down the chimney, the rod 
being connected to a lever so that when the steam 
is being raised the deflector can be lifted so as to 
obtain a better draught. The annular trough just 
mentioned, is supplied with water as required bya 
pipe leading from the boiler, the pressure of the 
steam of course forcing the water up into the 
trough. An overflow pipe serves to show when 
enough water has been supplied. This spark- 
catcher was subjected to a very severe trial one 
night last week in the Show-yard, and it was found 
impossible to cause sparks to pass the apparatus. 
The arrangement is very simple and deserves to be 
largely used where danger from fire is likely to 
arise. 

Messrs, E. and F. Turner, of Ipswich, exhibit one 
of their portables with Hartnell and Guthrie’s frames 
and governor, which we have described on former 
occasions, the general finish of this engine being ex- 
cellent. Next to them comes Messrs. Barrows and 
Stewart, of Banbury, who show engines of their 
ordinary type ; and the same may be said of Messrs. 
W. Tasker and Sons, of Andover, and Messrs. 
Hornsby and Sons, of Grantham, who come next 
in order. 

Next we have Messrs, Marshall, Sons, and Co., 
of Gainsborough, who show no novelties, but who 
are well represented by a number of their regular 
portables, all fitted, we notice, with wrought-iron 
crankshaft brackets. One of the engines also—a 
9-horse double-cylinder—is fitted with sliding crank- 
shaft plummer blocks connected to the cylinder 
by tie rods, the arrangement being that brought 


out at the Cardiff Show . All Messrs. Marshall's | 





being perfectly 


means of a 


steerage 
‘ rocking shaft having a 
dog es placed to the rear of the machine. 
When turning at the headlands the leading wheel 
is unlocked by a lever which, on being pulled, 
withdraws a bolt from the vertical of the 
wheel, the lever being returned the wheel 
thereby being locked for the straight course. 


is effected b 


In the horse hoe of Messrs, Hempstead and Co., 
of Grantham, the levers act independently of each 
other, so that the driver can raise one or all the hoes 
from work as he finds n , clearing being thus 
easily accomplished. In front of each hoe is a 
guide by which the depth to which the hoe enters 
the ground is regulated, This implement is adapted 
for any class of work by changing the blades, which 
are in sets, each of varying width. 

The specialty in the handled drag harrows of 
Mr. G. Campion, of Ramsey, Huntingdonshire, 
consists in the form of the tines and the method of 
fixing them in the beam. The tines have swelled 
heads and are bolted through the head between the 
beams, the upper part of each tine being flanged, 
the flanges bearing upon the upper edges of the 
beams, 

Mr, L. A. Aspinwall, of 449, Strand, introduced 
a novelty in his potato planter, to which was 
awarded the silver medal of the Royal Agricultural 
Society. The implement comprises a system of 
radial arms attached to a dise keyed on the main 
axle and revolving with it. On a projection on each 
of the arms is placed a steel point which picks a 
potato up from a number fed into a hopper in 
which the disc revolves, At the rear of the hopper 
are a pair of spring jaws which, as the arm passes 
between them, press the potato firmly on the prong. 
As each arm reaches the front of the hopper 
another pair of spring jaws release the potato, the 
arm passing down between them. The potatoes 


engines are of thoroughly substantial design and | drop in succession into a furrow which is formed by 


good workmanship. 


Adjoining Messrs. Marshall's, | a share in front of the implement, the furrow being 


Messrs. Woods, Cocksedge, and Warner show several | closed by a pair of wings which follow. Mr. Aspin- 
of their well-known verticals, and by the side of | wall’s potato digger has two shares, which straighten 


them the Reading Iron Works Company show a; 
vertical engine mounted on the same bedplate as 
a ‘*‘nozzle” boiler, the arrangement being that 
brought out by them at Croydon, and briefly noticed 
by us at the time. We hope shortly to illustrate this 
engine, and we therefore postpone any further de- 
scription. The Reading Iron Works Company also 
show some fixed engines of their regular patterns. 
Lastly, we have to mention Messrs. Cambridge, 
Parham, and Webb, of Bristol, Messrs. Samuel 
Corbett and Son, of Salop, Messrs, Ashby, Jeffery, 
and Luke, of Stamford, and Messrs. Garrett and 
Sons, of Leiston, who all show engines of their 
ordinary patterns calling for no special remark. 


Pioveus, Horse Hors, Harrows, &c. 

One of the neatest contrivances on the ground 
connected with implements of tillage is the turn- 
wrest plough of Mr. John Huxtable, of Brayford, 
which is exhibited by the patentee and also by the 
makers, Messrs. W. and J. Abbott, of Bideford, 
The arrangement is one which it would be difficult 
to describe without an illustration, and this we 
hope shortly to give. We may remark, however, 
that the details are exceedingly well worked out, 
the locking arrangement being very firm and secure, 
and there being very ready means for adjusting each 
share independently, both horizontally and verti- 
cally, so as to insure uniformity in-size and shape of 
furrow. Mr. Huxtable also shows a very ingeniously 
arranged double-furrow plough, so contrived that, 
when desired, it can be made to cut one furrow in 
one direction and two in the other, a handy mode of 
working when the furrows run up and down hill, 
and the horses employed are not equal to turning 
two furrows during the up journey. The alteration 
for cutting a single furrow on the up and a double 
furrow on the down journey is effected by simply 
turning over the implement, the idle share during 
the up journey running in a furrow already made. 
By simply altering the draught hook the implement 
can ina moment be made to cut two furrows in 
each direction. This double-farrow plough is fitted 
with wheels 2ft. Gin. in diameter, which greatly 
relieve the draught, and it is altogether a very in- 





geniously, yet simply, arranged implement. 


the vines, the tines being followed by aroller which 
presses them down. A shovel blade then passes 
under the ridge and lifts it. A series of revolving 
— then break the ridge up and throw the earth 
and potatoes gently to the rear on a series of ser- 
rated revolving dises which separate the potatoes 
and deliver them behind the machine, The imple- 
ment is small and compact, and is stated to do its 
work efficiently, 

The turnip or root thinner of Mr. W. Wilkinson, 
of Shrewsbury, is made to cut various distances by 
changes of gearing, no change of hoes being re- 
quired, The size of the bunches is regulated by a 
lever during the mrogres of the implement. ‘The 
turnip thinner of Messrs. Holmes and Sons, of 
Norwich, has been improved by making the frame 
lighter and more in the form of a plough. ‘The 
hoes are open, and are intended to imitate closely 
the action of the hand hoe. 

A new implement exhibited by Messrs, Ord and 
Maddison, of Darlington, was the Koldmoos weed 
eradicator. This machine consists of a horizontal 
drum hung upon a pair of wheels. Qn ey: from 
the drum are three sets of teeth, which emerge 
through slots made at equal distances apart in line 
with the axis of the drum. As the machine pro- 
gresses the teeth are made to project and catch the 
weeds, which, if the soil be moist, they draw, and 
if nip off. As each row of teeth passes 
round to the rear with the revolving dram, they 
are withdrawn, and the weeds deposited at the tail 
of the machine. ‘This apparatus is stated to have 
come into favour with agriculturiste in the North. 
Of course it can only be used when the corn is in 
the blade, at which time the weeder can do it no 
injury, as the blades pass readily between the teeth 
of the clearers, By attaching a seed bag to the rear 
of the dram, the machine can be used for seed 
gathering. 

In the well-known drop drill of Messrs. Page 
and a of Melton, Suffolk, each succes- 
sive seed—if large or any number if small—is de- 
posited at such re, distances apart as tuay be 
desired. In the seed box works a disc around 
which are two rows of small balanced eups, which 
dip up the seed and in turn deposit it in a pair of 
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hoppers. Spouts from the hoppers, closed at the 
mouth by spring tongues, conduct the seed to the | 
ground, where it is deposited with unvarying regu- 
larity, ‘The sizes of the cups are changed according 
to the seed to be dropped, and the distances apart, 


or set of the feed, can also be varied. 
Seir-RAKER REAPER. 


The self-raker reaper of Messrs, Burgess and Key, 
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(For Description, see Page 50.) 
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wrought for cast iron, the land wheel is made larger | 


and broader, the main wheel being also made 
broader. The fingers are made open at the back to 
prevent clogging, and the knife and fingers are 


| inclined in order to insure cutting in the worst crops 
| of laid barley. A lever has been added for the 


driver to raise or lower the points of the fingers as 
the crop may require, and several minor improve- 


| ments have been introduced which make this a very 


useful working implement. 
Corn AND OTHER MILLs, CHAFFCUTTERS, &C. 
As a matter of course there was a good show of 
implements and machines used in the preparation 


of human food as well as of that for cattle, al- 


though there were but few decided novelties 
amongst them. The silk flour-dressing machine 
of Mr. Hopkinson, of Retford, has been improved 


| since he first exhibited it at Bedford last year. It 


has been fitted with a hopper and a self-acting 


of London, has been improved in various ways. | feed roll for feeding slowly or quickly as may be 


The leading features of the machine are the disposi- 
tion of tie parts by which nearly the whole weight 
of the machine is carried on the main wheel. 
rakes and gearing are outside and counterbalance 
the platform, The weight of the improved machine 
has been reduced to 10 cwt. by the substitution of 





desirable. 
been improved in some of its details, and Mr. 


The arrangement of the gearing has 


Hopkinson has brought out a useful auxiliary in an 


offal machine. This apparatus is for scrubbing and 
separating the offal af 
the silk machine. The drum is conical, and the 


ter it has passed through 
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brushes fit it and are fixed on a horizontal shaft 
within it. It is driven off the silk machine, the 
offal being lifted into it by pockets at the end of the 
main apparatus. Mr. Hopkinson also exhibited a 
4 ft. French millstone built upon a new principle. 
It has ten quarters and one burr to each quarter, 
the joint of each burr being made down the back 
edge of the leading fir. This obviates any joint 
coming across a land. By having the joint in the 
leading fir the stones will cut broader bran. 

The novelty in corn-dressing machinery was 
Mesars. J. and B. Sainty's self-feeding apparatus 
for dressing, winnowing, sacking, and drying. The 
machine is placed with the feeding end in a heap of 
corn and started, when the corn is lifted into the 
machine hopper by an elevator. Another elevator 
at the other end lifts the dressed corn or seed and 
delivers it into the sack at the proper height for the 
sack to stand upon a weighing machine. In dressing 
or blowing, the wind is confined and concentrated 
upon the falling grain, which is distributed into the 
riddles by means of a Y-shaped trough, which is 
coanested to the jogger-riddle seating which is fitted 
at the sides with small india-rubber buffers, the 
whole forming a neat and effective arrangement. 

The new grist mill of Messrs. Vipan and Headly, 
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TWEDDELL’S HYDRAULIC PUNCHING AND SHEARING MACHINE 


CONSTRUCTED BY THE HYDRAULIC ENGINEERING COMPANY, LIMITED, CHESTER. 
(For Description, see Page 58.) 
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of Leicester, has an adjustable plate placed under 
the steel roller by which means the mill can be set 
either te do very coarse or fine work, Messrs, T. 
Sradford and Co., of Salford and London, exhi- 
bited a bone mill in which the bones are reduced by 
slicing. The slicers are two flat steel knives fi 

against a revolving disc and working up to a steel 


feeding-edge, the reduced bones falling into 
hopper below. ‘The machine is fitted with bevel 
gearing, and is manufactured in sizes suitable 


either for hand work or steam power. The oil-cake 
mills of the Maldon Iron Works Company have 
been somewhatimproved. They are made entirely 
of iron, and small sizes are now produced for use in 
small occupations. In the oil-cake mill of the Albion 
Works Company, Rugeley, the variation between 
fine and coarse work is produced by a short lever 
which works an eccentric, which presses one of the 
rolls forward for a fine, or allows it to be with- 
drawn backwards for a coarse cake, The teeth on the 
rollers are fluted or of star section, and it is stated 
require less driving power, while they do not com- 
press the cake so much as the ordinary diamond- 
sectioned teeth. Mr. W. C. Crowl, of Penryn, had 
a@ guano mill in which the rollers are of different 
diameters, the larger one being studded with teeth 
and having a spring scraper or clearer fitted 
against it outside the mill. The smaller roll has also 
a clearer by which the width of the outlet is re- 
gulated 

Mr. E. 8. Hindley, of Bourton, Dorset, had a 
good show of mills and presses for apples and 
limes. The lime mill, which is used abroad for 
making lime juice, has a pair of wooden rollers set 
closely together, and having iron teeth. The teeth 
on one roll work into slots in the other. Below the 
rolls are a pair of stones of large diameter, which 
run at different speeds and produce a slight grind- 
ing action, by which means the smallest cell in the 
lime-fruit becomes burst and the juice set free. 
rhe apple mills are similarly made except that 
those for Devonshire have iron rolls with iron teeth, 
whilst those for Herefordshire haye wooden rolls 
With iron teeth, as in the lime mills. The reason for 
this difference is that in Devonshire it is held that 
the best cider is produced with iron rolls, whilst in 
Herefordshire, it is considered that iron rolls entirely 
spoil the cider. And yet both counties produce 
excellent cider. Mr. Hindley had also a very com- 

actly arranged portable cider press intended for 

iring. It consists of a mill and two presses 
mounted on wheels and drawn by a horse, 


nor for work is it removed. 
Of chaffcutters there were many, although none 





— The | 
mill is attached to the press, and neither for travel | 
| into finger-pieces on one side, the fin 


hill 


were new as far as principle or design is concerned. 
Like most other implements, slight improvements 
in detail here and there were all that could be dis- 
covered. The chaffcutter of the Maldon Iron 
Works Company was driven from a disc wheel with 
three sets of teeth placed at different diameters for 
three speeds. The changes are effected by a shift- 
ing pinion on the driving shaft. It has a lever on 
the feeding side to throw the machine out of gear 
should the hands of the attendant get drawn be- 
tween the feed rolls. Messrs. J. Crowley and Co., 
of Sheffield, now make another and larger size of 
Edwards's chaffcutter, which was described and 
illustrated by us in January last, It is satisfactory 
to know that to this well-arranged machine was 
awarded the first prize at the recent Preston Show, 
The chaffeutter of the Albion Iron Works Company, 
Rugeley, has a small lever for altering the length 
of cut while in motion, the effect being produced by 
gearing wheels of different diameters. The mouth- 
piece is made of wrought iron with a cutting edge 
of tempered steel welded into it. In Messrs, 
Picksley, Sims, and Co.’s chaffcutter the rising 
mouthpiece is actuated by springs instead of by 
weighted levers as formerly. It cuts two different 
lengths, and has a stop motion, which can be used 
by one hand should the other become engaged in 
the rolls. Messrs. Richmond and Chandler, of 
Salford, have introduced a side lever into their 
chaffcutters, which can be worked either by the 
hand or foot, and by which the length of cut is 
altered. 

Among the implements for the preparation of 
roots was a combined portable turnip cutter and 
distributor, which was exhibited by Mr. F. Clarke, of 
Ashford. Usually the roots are carted on to the 
pasture land whole, and there distributed and cut 
up. By Mr, Clarke’s machine, however—which is 
simply a cart with cutting apparatus at the bottom 
—the roots are conveyed from the store to the feed- 
ing ground, and by shifting a lever the barrels are 
thrown into action and the cut is evenly distributed 
over the ground. The cutting machine can be hand- 
worked while stationary, if desired. In the new 
turnip cutter of Messrs, Picksley, Sims and Co., the 
stripper cuts the roots into finger-pieces for sheep ; 
the machine can also be used either as a slicer or 
a pulper. The root pulper of Messrs. E. H. Bentall 
and Co., of Maldon, Essex, has a novel cutting ap- 

aratus. This is a thin iron revolving disc in which 
our long slots have been cut, radiating from the 
centre, These slots or spaces are filled by corru- 
gated steel cutters which, revolving, cut the roots 





|| the boarding of t 





rs passing 
through the corrugations and being delivered on 


opposite side of the disc, Messrs. 5. Corbett 
of Wellington, Salop, exhibited a new im- 
—— in their combined root cleaner and pulper. 
cleaner is a horizontal cylindrical revolvi 
with which the roots are fed, and from whic 


cutting machine of Messrs. Follows and Bate, of 
Manchester, has been improved since it was brought 
out last year at the Bedford Show. The knives are 
now fixed and adjusted in a new way, each knife, 
instead of being threaded on to the cutting shaft is 
now made with a fork so that it can be slipped on to 
the shaft vertically. By this means, if one knife is 
damaged it can be removed without disturbing or 
removing any of the others, and a new one quickly 
sli on and bolted up. 
essrs. Barrows and Stewart, of Banbury, have 
introduced some alterations in the details of their 
end-dressing thrashing and finishing machines by 
which they are Lp emt They have also arranged 
e machines diagonally instead of 
vertically, as has been their previous practice. 
By the new arrangement greater rigidity is given to 
the body of the machine. In the end-dresser 
thrashers of this firm they have introduced an ar- 
rangement for throwing back the concave, and by 
patting special beaters on to the drum beans can 
thrashed without injury to the machine. The 
necessity for changing the drum is thus obviated 
and a good bean-thrashing apparatus is obtained. 

Knowing that Derbyshire Peak stone is the best 
substance for grinding barley, Mr. J. D. Pinfold, of 
Rugby, has brought out a mill in which that ma. 
terial is employed in conjunction with an iron con. 
cave, The mill is adjustable, and will split beans or 
grind grain into a fine meal and will do any inter- 
mediate work. 

The Savile-street Foundry and Engineering Com- 
pany, of Sheffield, exhibit in action one of Baker's 
ro blowers, a machine which we hear has given 
excellent results in the United States, and which 
seems to do its work well, ‘The arrangement is 
very simple, but we postpone any description of it, 
as we shall probably hereafter illustrate it. Another 
exhibit shown in action, and which we may include 
in the miscellaneous class, is Bennison’s rotary 

ump, exhibited by the makers, Messrs. Hydes and 
Wigfall, of Sheffield. We illustrated this pump, 
which ap to work well, on page 69 of our last 
volume ; but we notice that Messrs. Hydes and Wig- 
full now exhibit another rotary pump — Brae’s— 
which is specially intended for pumping liquids 
which are thick or full of impurities. This pump is 
on the same principle as Bennison’s, but it differs 
from it in the radial arms or pistons having a con- 
tinuous radial to-and-fro motion—instead of shifting 
during a portion of the revolution only, as in Ben- 
nison’s—and in this movement being effected by 
blocks working in eccentric grooves in the end 
covers. 

At one of Messrs. Warner’s stands is shown, at- 
tached to a grindstone, one of Brunton’s grindstone 
dressers, made by Messrs, E. P. Bastin and Co., of 
West Drayton. The arrangement of this handy 
little contrivance will be readily understood from 
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the annexed sketch. It consists of a small disc 
cutter with a bevelled periphery mounted oo an 
axis placed diagonally as shown, so that the disc 
stands at an angle of about 30 deg. with the face of 
the stone to be dressed. Thesmall standard, which 
supports the disc axis, is itself mounted on a cross 
slide which can be bolted down to the grindstone 
trough, and the disc can thus be traversed across the 
face of the stone, the stone, as it revolves, driving 
the disc and causing it 97 ys apiateP ya a 
The tus appears to do its work well, and as 
it is teed with the stone wet it saves the dust and 
general discomfort attendant upon the ordinary 
process of dressing up a stone dry. 
As a matter of course, stone-breaking machine 

was well represented at the stand of Mr. H. 
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Maraden, of Leeds. Amongst his exhibits was a 
15 by 7 in. Blake's stone breaker with Marsden’s 
patent jaws, in which the corrugations on the faces 
are reversed towards the bottom several times, and 
the orifice at the bottom through which the metal 
escapes presents the appearance of a square. The 
angular direction of the road metal becomes changed 
in passing through, so that the result is a squarer 
aod more even sample. Mr. Marsden also exhibited 
a new combination of engine and machine specially 
designed for working at low pressures, embodying a 
novel application of the piston to the rock-bar, the 
action being somewhat that of the steam hammer. 
The resistance due to the breaking of the stone is 
brought on to the steam, the effect being to stop the 
yiston when the flywheels at the rear overrun it. 
Their motion is communicated to the rock-bar by 
two connecting rods. We purpose giving further 
details of this machine in due course. Mr. Marsden’s 
miner's machine in its new form was exhibited for the 
first time. It has a raff-wheel elevator attached to 
it at the delivery end, by means of which the coarse 
stuff is lifted and returned back into the machine to 
be further broken, that which has been already re- 
duced sufficiently fine being removed by means of a 
shaking riddle, 

Two well-made and powerful semi-dry brick- 
making machines were shown at work at the stand 
of Mr. R. Scholefield, of Leeds. The dry clay is 
sprinkled with water and fed into a hopper over 


largely adopted in the army and navy. The filter is 
of wrought iron lined with cement, the filtering 
medium being powdered charcoal ked hard and 
tight. Messrs, Burney, and Co., of Millwall Docks, 
exhibited a useful filter, which was made of wrought 
iron, and had a nearly central dividing plate. Into 
the larger space the water to be filtered was poured, 
and at the bottom it passed through the filtering 
medium, which is charcoal and sand. The filtered 
water passes through orations in the bottom of 
the dividing plate, and rises in the smaller division, 
which is lined with enamelled plates, and from whence 
it is drawn off for use. Messrs. Burney also exhibited 
a gunpowder magazine for small stores. It consists 
of an outer and inner wrought-iron casing, the s 
between the two being filled with sand, into which 
the rim of the liddips. ‘The lid is extended beyohd 
the sides of the Lens goon and has a dished top in 
which sand is pl 

Messrs. W. Eassie and Co., of Gloucester, ex- 
hibited a pair of contractor's railway wagons, one 
for end and the other for side tipping. The wheels 
are attached toa strong framing, on which two pairs 
of small flanged rollers are mounted. The body of 
the wagon is carried on these rollers, the side frames 
fitting into them and having stops midway of their 
length so that the body cannot overrun the under 
framing. ‘The arrangement is such as causes the 
load to be at all times equally distributed over the 
four wheels which carry it on the rails. At the 





a die cylinder. The uppermost die having been 
filled, a quarter revolation of the cylinder brings 
the die in line with a horizontal reciprocating 
plunger, which compresses the clay, and at a second 
stroke pushes the moulded brick from its tie through 
the opposite side of the cylinder on to a delivery 
table. The second machine is similarly arranged, 
but the plunger works vertically and under the 
moulding cylinder. Both machines are designed so 
that breakage in any of the working parts is hardly to 
be apprebended, stroug compensating springs being 
used where necessary, We intend returning to 
the subject of these machines at a future time. 

Mr. J. D. Pinfold, of Rugby, has introduced 
several improvements in his brick and tile-making 
machine, which he also exhibited at work. The} 
improvements consist first in a re-arrangement of 
the self-acting feed hopper, which thoroughly mixes | 
the clay, and feeds it into the propeller chamber. 
The clay issues from the lubricated die on to the 
cutting table in a continuous stream. The clay. 
cutting apparatus has been considerably modified, 
the cutter being so arranged that the bricks are 
cut while the clay is in forward motion, and with: | 
out waste. As soon as the clay has advanced | 
sufficiently far on to the table it is cut, and the 
bricks are delivered laterally on to a delivery table, 
and thence on to bearing-off barrows ready for| 
wheeling away. The apparatus is easy in operation | 
and etlicient in working. 


MISCELLANEOUS EXHIBITS. 
rhe ingenious sack lifter of Mr. Wilkinson, which | 
was originally brought out at the Smithfield Show, | 
proved so successful as to induce other implement 
makers to follow with machines of this class. At 
the Taunton Show there was a combined sack lifter, 
loader, and shooter at the stand of Messrs. Perkins 
and Co., of Hitchin, The apparatus is worked by 
a chain winding into a barrel of larger diameter 
than usual, the reason for the increased size being 
that the chains were found to break when wound 
on small barrels. Where rope is used this objection 
to a small winding barrel does not of course apply. 
‘The mouth of the sack is held open by a double 
framing of rod iron, thus dispensing with hooks and 
avoiding damage to the sack. ‘The sack is held up 
well from the ground by means of a spring attached 
to the arm of the sack-holder, and thus the bottom 
is always properly filled, the spring allowing the 
bottom to rest on the ground as soon as a sufficient 
weight has been put into it. 

Lhe sack lifter of Messrs. Sinkwell and Co., of 
Dunstable, hasa channel iron frame, and in it gear- 
ing is dispensed with, so that no alteration is re- 
quired to be made in it either for elevating, shoot- 
ing, or loading sacks. It has a small spindle, and 
is worked with ropes, giving a half tip in shooting 
from one sack imto another, and by continuing to 
turn the winch a complete tip for loading. The 
sack barrow of this firm bas a pair of spring levers, 
which carry a frame for hoiding the mouth of the 
sack open for filling. 

At the stand of Mr. John Bellamy, of Millwall, 
we found Major Crease’s tank filter, which is being 








stand of Messrs. Barnard, Bishop, and Barnards, 
of Norwich, was a very good specimen of cast-iron 
railing which was in excellent taste as regards design 
‘and neatness of painting, and should afford a sug- 
| gestion to the proprietors of certain residences in 
\the outskirts of Taunton, the gates and railings of 
| which were anything but in keeping with the well- 
| kept grounds they served to enclose. Messrs. 
| Barnard also exhibited some examples of their slow- 
|combustion Arnott stoves, in which the grate back 
jand eides are made of fireclay in one lump, set in 
'a chamber into which the heat radiates and warms 


jthe surrounding air, which escapes into the room 


| through ornamental openings. 

Mr. R. Winder, of Dartford, had a novel elastic 
horseshoe, which he has put to the proof so far with 
success. An upper or channel plate is nailed into 
the hoof in the ordinary way, and in the channel is 
laid a strip of vuleanised india-rabber about 4 in. 
square. ‘This is held in place at the front of the 
shoe by a pin which passes through it and the sides 
of the channeliron, but which is not put in until the 
under or wearing plate is placed in position. This 
wearing plate is of steel, and has two bent lugs at 
the heel. Another lug is turned up on the inside 
of the front part of the wearing plate, and has a 
slotted hole through it. The wearing plate is fixed 
by inserting the bent lugs upon it in boxes at the heel 
of the channel plate, pressing it down upon the 
rubber and inserting the pin through the channel 
plate, the rubber and the lug on the wearing plate 
the slot allowing for vertical play. This furnishes 
an elastic shoe, which appears to possess several 
advantages over that of ordinary pattern. 

The sheep-dipping apparatus exhibited by Messrs. 
Perkins and Bellamy, of Ross, Hereford, consists of 
a bath into which the sheep are lifted, and in which 
is an incline leading up to a draining cage, the 
bottom of which is lowered to allow of the exit of 
the animal after dipping. Messrs. D. Hart and Co., 
of the Wenlock-road, London, had a good selection 
of their weighing machines, their novelty being a 
self-indicating portable weighing machine without 
any loose weights. It is on the same principle as 
their other weighing machines, ita speciality being 
its small size, rendering it suitable for general farm 
purposes, 

The Auto-Pneumatic Gas Machine Company, of 
Lawrence Pountney-lane, London, exhibited one of 
their gas producers, which consists of a horizontal 
eylinder, in which petroleum spirit is placed. Inside 
the cylinder is a screw which is made to revolve by 
a falling weight, which keeps up a gentle agitation 
in the spirit, and causes the air to mingle with it. 
The gas and air find their way to a chamber fixed 
within the cylinder, and pass thence to a gasholder 
for use. These machines are said to be in large use 
in America, and are now being introduced into 
England. Messrs, J. T. B. Porter and Co., of 
Lincoln, had a set of their coal-gas apparatus at 
work producing good gas, and demonstrating the 
usefulness of such a contrivance for farmsteads and 
works, for which purposes it is in considerable use. 
It is simple both in construction and use. 





WALKER'S DIRECT-ACTING STEAM PUMP. 

Avyotuer addition has recently been made to the still in- 
creasing family of direct-acting steam pumping engines, In 
the example now under notice the improvements are due to 
Mr. W. Walker, but the pumpsare being made by Messrs. 
Henry Clayton, Son, and Howlett, of the Atlas Works, 
Woodfield-road, London. One of these pumps has been in 
use at these works for many months past, and is giving every 
satisfaction. The leading novel features in this pump will 
be gathered from the engraving on page 44, which re- 
presents at Fig. 1 a side elevation of the pump with 
the steam cylinder in section; Fig. 2 being a transverse 
section through the centre of the cylinder at A; and Fig. 3 
a similar section through the end at B. Although, from the 
following description, the pump appears somewhat complex, 
it is not really so, there being but two moving parts, if we 
except the pump valves. 

The piston is formed with two heads connected together 
by a barrel, the heads being packed and fitting the interior 
of the steam cylinder. At about the centre of the length of 
the cylinder isan aunular partition in which the barrel 
slides steam tight. A key fixed in the partition and enter- 
ing a groove formed in the barrel prevents it from rotating. 
The steam cylinder is formed with a chamber above it, 
which receives the slide valve. The valve consists of two 
parts, which are connected together by a link. The two 
sections of the valve are formed with passages which serve 
to establish communications for the flow of steam from the 
annular spaces between the piston barrel and the cylinder 
to the ends of the cylinder. The valve has recesses which 
at the proper times establish communications with the ex- 
baust passages. The valve is not required to be quite 
steam-tight within the chamber, and therefore is not packed. 
Steam is admitted to the central space between the two 
sections of the valve through an opening at the top as indi- 
cated by the arrrow. and part of the steam finds its way by 
leakage into the end spaces of the valve chamber. A pas- 
sage formed in the cylinder casting extends from the left 
end space of the valve chamber to a port formed in the 
central partition as represented by dotted linesin Fig. 1. A 
similar passage extends from the right end space to a second 
port formed in the partition, but as the passage is formed in 
the part which is cut away in Fig. 1, it does not appear 
there. 

Two passages are formed in the barrel in such a manner 
and in such positions as that, when the piston approaches 
the termination of its stroke in either direction, one of these 
passages will connect either of the passages seen on the left 
and right of the barrel in Fig. 2, with an upper passage 
which extends into the exhaust, The effect is, that steam 
will flow from either of the spaces at the ends of the valve 
chamber into the exhaust, and the equilibrium of pressure 
upon the ends of the valve thus being disturbed, the valve 
will be moved in the direction towards the space which has 
been so exhausted. Supposing the parts to be in the posi- 
tions as represented in the engravings, high-pressure steam 
would be flowing through the port to the right of the 
central annular partition into the annular space at the fore 
end of the piston, and at the same time the steam, which 
had acted during the immediately previous stroke, would 
be flowing through the port and passages to the left of the 
annular partition into the space next the cylinder cover in 
which the steam would expand, and the piston would, 
therefore, be propelled in the direction indicated by the 
arrows in Fig. 1, the exhaust steam flowing from the front 
end of the cylinder into the exhaust passage. The move- 
ment of the piston in this direction would continue until 
the piston had moved into position to connect the left-hand 
and upper passages as shown in Fig. 2, when steam would 
flow from the left-hand space in the valve chamber into 
the exhaust passage, aud the excess of pressure within the 
space at the other end of the chamber would force the valve 
towards the opposite end of the chamber. 

The effect of this movement of the valve would be to 
open the port on the left of the annular partition for the 
admission of high-pressure steam into the annular space on 
the same side, and to establish a thoroughfare for the flow 
of expanding steam from the annular space on the other 
side through the passages above it into the space in front of 
the cylinder, the passage near the cylinder cover being 
made to communicate with the exhaust passage, whereby the 
reversal of the direction of motion of the piston is effected. 
A starting handle is provided in order that the valve may 
be worked by hand when the pump is to be set in motion 
after being at rest. The handle is mounted on a rocking 
shaft on which a lever is fixed which gives motion to the 
valve when the shaft is rocked by means of the handle. 
The pump itself possesses no special features, being of the 
ordinary form. 

These steam pumps, it is stated, effect a very marked 
economy of fuel. They work high and low pressure ex- 
passively, and will deliver a constant stream of water at 
any ordinary height. The main object in designing them 
was to effect economy of steam, an object not always at- 
tained in direct-acting pumps. 








Tae Serris ayy Oagiists Rattwar.—lIn 2 notice of the 
Settie and Carlisle Railway that a on page 536 of our 
last volume, we stated that Mr. F. 8S. Dadiey, of Derby, is 
engineer-in-chief. This is an error, Mr. John J. Crossley, of 
the Midiand Railway, engineer-in-chief of the li 
Mr. Edgar O. Ferguson is resident engineer on contract 
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there was even an air of unreality about the resolution 
which he moved, owing to the excision from his 
speech, for brevity’s sake (as he explained), of all re- 
Sahante the enemeanned datnnalls ships. His speech 
upon ironclads must, we take it, be read with his 
pamphlet upon unarmoured vessels, and taking the 
two together, we can only suppose that he desires 
in his heart to stop, or at least to greatly reduce, 
the building of ironclads in favour of unarmoured 
cruisers, is is a position which can be held 
logically, and which is worthy of carefui refutation. 
But the conclusion of the speech alone ap to 
be that the building of first-class iron should 
give way to that of second-class ironclads, instead 
of the two (as now) proceeding pari passu. This 
is a position hardly worth the serious fight which 
Mr. Brassey made in its defence. That we 
should have as many second-class ironclads as pos- 
sible is what many of Mr. Brassey's opponents will 
admit, though with the qualification that their 
number must be limited by the necessity for build- 
ing vessels of the first class, but we presume it is 
by no means what the speaker intended. If we 
interpret him rightly he looks upon ironclads as 
evils which must at present be tolerated, but which 
should be reduced forthwith within the narrowest 
limits. Instead of two Inflexibles he would rather, 
he says, have five Shannons, and he says a good 
deal in praise of the Invincible class, upon which 
the Shannon is—perhaps rather hastily—assumed 
to be an improvement, We also, at various times, 
have said much in praise of the Invincible and her 
consorts, but we doubt whether this brings us into 
real accord with the speaker, who seems to us to 


of} have little more liking for Shannons than for 


Inflexibles, and would far rather substitute a swarm 
of Magiciennes (unarmoured sloops) for either. 

The course which this journal has taken in regard 
to English shipbuilding policy has never wavered. 
We believe fully in the policy of building first-class 
ironclads—that is, ironclads which shall be first class 
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We give with the present number a double-page plate of 
the Arrangements for Underground Haulage at the Hasard 
Collieries, Belgium. The description of this plate will be 
Sound on page 58. 
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THE LATE NAVAL DEBATE. 

Ir is becoming evident that in Mr, Brassey the 
Admiralty has a critic whose utterances must always 
command respectful attention, We by no means 
agree with the drift of his speech on yesterday week, 
but it is impossible to read even the report of it in 
the Times without feeling that here, at last, isa 
Parliamentary naval critic who is honest, just, and 
well-informed, and appreciative of the labours of 
others, Mr, Reed, whose knowledge is much 
greater than Mr, Brassey's, has too strong a per- 
sonal interest in questions of naval shipbuilding, 
and has too little of the judicial temperament, for 
his dicta to carry due weight with the public, while 
we trust we do the public mere justice in assuming 
that the opinions—or rather the statements—of Sir 
John Hay, Sir James Elphinstone (happily sup- 
pressed by a well-bestowed piece of Government 
patronage), and Captain Pim , carry with them 
no weight whatever. There is thus ample room for 
a cnitic whose independence is past question, who 
cannot be suspected of self-seeking, and who, 
taking care to understand his subject before he 
speaks upon it, is also careful to say only that 
which he believes. 

From the absence of such qualifications in the 
usual speakers wy were happily silent last week), 
the criticism of “nayal debates” is generally irk- 
some work. This time the case is different, and we 
can only regret that we must side agai st the tempe- 
rate and interesting speech of Mz. Renanep—-though 





policy, for economy’s sake, to build small ironclads 
also, of a size just sufficient to overpower their in- 
tended adversaries, and to an extent which can only 
be determined by those in possession of informa- 
tion which we, at least, do not pretend to possess. 
But beyond these special vessels we require a fight- 
ing foree—a line-of-battle fleet—which be 
incontestably superior to anything which other 
wers can bring against us. The Devastation and 
er consorts have had for years, against every mis- 


representation which ignorance and prejudice could | P 


suggest, the earnest support of ENGINEERING, now 
at length justified by a triumphant success under 
ing conditions of actual service. The In- 
flexible we have welcomed as the completion, so to 
say, of the Devastation type, by the combination 
with the latter's fighting plan of a system of 
construction (the use of coal-tank ends) which we 
have lony advocated.* For the present the In- 
flexible stancs too far ahead of all foreign designs 
for any further step in the direction of greater 
ge to be necessary, and the decision announced 
y Mr. Hunt—to build two other vessels of her 
type, but of less displacement—a to us emi- 
nently wise. These three ships, with the Devasta- 


tion, Thunderer, and Dreadnought (late Fury), will 
form such a Ys ge of heavy fighting turret ships 
as the rest of the world will have no chance of 


peer for many years to come, and the extension 
of which may therefore proceed slowly without 
een to the country. But this is a different view 
rom that which Mr. Brassey appears to us to hold, 
viz., that their numbers should not be increased on 
the ground that their intrinsic value is small, The 
Elswick Works are making, he says, a dozen guns 
of 100 tons for the Italian Government, able to 
destroy the Inflexible or any other ironclad at 

* See the description of the Inflexible at 261 of vol. 
xvii, where the nature of the coal-tank ends, and the ad- 
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of coals in that 
In an account of the Inflexible 
stated that “ the coals .. . . will be stored at the water-line 
along the unarmoured part of the ship, where the missiles 
the cannot reach them.” How excellent a quality 
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The maritime triumphs of this country were not 
obtained merely, or chiefly, by fast frigates or pre- 
datory corvettes. They were won by fleets of heavy 
fighting ships, in which fighting qualities were more 


ship—or several torpedo ships 
protection against above-water 


considered than s The enemy’s light ships 
might, and did, easily escape them, and the time soon 
came when his heavy shi such of them as our 


fleets left above water. ined the risk of meeting 
them, and stayed safely athome. From the date of 
Trafalgar to the close of vam er war, it might be 
said in a sense that our line-of-battle ships were use- 
less, for they fought no battle. But for all those 
years they remained the ultimate cause of England’s 
maritime supremacy, which was not impaired by 
the fact that a few French frigates continued to 
range the seas, and privateers to vex the Channel. 
The French could not organise their naval forces 
without putting forth fleets which must ultimately 
have accepted battle from ours, and this they did 
not dare to attempt. A large predatory force must 
be backed by a fighting force ready to strike, and 
the country which has the latter in the test 


perfection will be in the future, as in the 
the sovereign of the seas: ‘There is no need to 
overdo this part of our preparations, nor, ntly, 
any disposition to do so, but not a w of a 
ee ee 

With Mr. Brassey's remarks upon the particular 


type of unarmoured ships at present most wanted, 
we are in almost entire agreement, but these are 


in his of yesterday week, but 
i osuancaiealiee te which reference’ has 
already been made, 





LEEDS AND THE SEWAGE QUESTION. 
Tae authorities of ha 


pee ony y that in the case’ of Leeds - 
available, in an engineeri t w, could 
4 a spr, por 


obtained. The sub are mostly hilly in 
their character, and a the question of 
levels presented ne tye le ty, But in- 
dependent of this, whole neighbourhood is so 


occupied by manufacturing works of all kinds, that 


buying land, except at an almost price, 
— have out of the question. 
Ty e 4 


——— had, therefore, but one resource 
left, and that was eceetetee, In 1870 they con- 
structed works at Knostrop, about two miles east- 
ward of Leeds, for experimental , but more 
articularly for the trial of the AB C, or Native 
juano Company's process, which has been so fre- 
une. described in our columns in regard to Leeds, 
astings, Leamington, and Crossness, the latter 
dealing with the sewage of South London. The 
Native Guano Company, after much difficulty, 
arising from an inappreciation of the circumstances 
to be contended with, and many mistakes that 
might have been avoided, had nt forethought 
been followed, succeeded in producing an effluent 
that would have satisfied the uirementse of the 
Coramissioners on the Pollution of Rivers’ standard. 
The Native Guano Company, like the rest of the 
ipitation advisers of the treatment of sewage, 

a a thee ye Near Sree ames 
produced \y the process, for recouping the cost o 
the purification of the sewage. Jf course, as we 
have alreaay out, this was a great mistake, 
as the company found out to their cost in respect to 
Leeds, al at Leamington they were fully 



















































Hy 
| 


—_— 


ng tee 
< ris 




















































56 





ENGINEERING. 


{Jury 16, 1875. 











justified in such a statement. This fact, and cer- 
tain financial difficulties into which the company 
fell, led to their temporary abandonment of the 
Leeda works. Consequent on this the authorities 
of that city tried various precipitation processes, all 
of which, with their results, have been described in 
our columns, including those of me ye 
Scott, and others. Among these was that of Mr. 
Goodall, which searcely varied from many that pre- 
ceded it in regard to its chemical or other features ; 
but being economical, it recommended itself to the 
authorities of Leeds, who, of course, are compelled 
to have an eye to keeping down the rates as low as 
possible. The Goodall process, however, was tem- 
porarily condemned, and recently the Native (;uano 
Company has had a freeh trial with the A BC 
process, 

The great point of expense in this process is that 
of the alam employed, putting aside the use of the 
fresh blood of an * animal newly slain,” which is, or 
used to be, the prominent feature of the A BC 
plane. The theory of the use of alum, or = 
of alumina, for in this point the ABC an Dr. 
Anderson's processes do not essentially differ, is, 
that the alkaline matter of the sewage, or in default 
of that, added caustic lime, sets free the alumina in 
a kind of gelatinous form, which tends to attract 
both the suspended and soluble organic matter, and 
so to favour its precipitation in an insoluble form. 
Practically, this result is arrived at by each and all 
of the precipitation processes in which sulphate of 
alumina, alum, and lime are employed. 

The peculiarity of the Leeds sewage arises from 
the fact that it contains a very large amount of 
manufacturing refuse with a comparatively small 
amount of human excreta. Generally, throughout 
Leeds, the old midden, privy, or cesspool system is 
ali but universal, Taking the population at 290,000, 
the ratio of water-closets (S000) is only at the rate 
of one to every 36 persons of population, while the 
water supply, including all sources as sent into the 
sewers, cannot be much less than 30 gallons per 
head, domestic and manufacturing. ‘This leads to 
the conclusion, justified by the treatment of the 
sewage by any method of agen psa that the 
pecuniary value of the manure will be trifling. This 
has already been pointed out in our columns, and 
we learn that, despite the financial result already 
recorded by us in respect to the value of the native 
guano ate heed at Leeds, fresh trials are at present 
in progress by the distribution of over 100 tons 
among farmers, the result of whose reports will be 
gathered next autumn. 

tecently, the Leeds authorities met the officials 
of the Native Guano Company to investigate the 
process as now going on at the Knostrop works. 
‘The corporation was represented by Aldermen 
‘Tatham and Wood, and other members, with Mr. 
Morant, the borough engineer, the successor of Mr. 
Fowler, now of Salford, who superintended the 
erection of the experimental works in 1870-71. 
When these works were erected they were utterly 
unfit for even experimental purposes, not owing to 
Mr. Fowler, but to a variety of circumstances over 
which he had no control, and, in fact, in persistent 
opposition to his views. ‘There was only one preci- 
pitating tank, which was so arranged that, although 
having a depth of twelve feet, it was only capable 
of receiving sewage to a depth of three feet, unless 
this was dammed up, to the detriment of the lower 
part of the city. ‘This isnow remedied by pumping 
the sewage into the tanks for treatment. ‘The tanks 
are twelve in number, averaging about 100 ft. in 
length, and hence giving in the aggregate abun- 
dance of tank room for the settlement of the treated 
sewage. This averages from 11,000,000 to 12,000,000 
galions per day; but of this amount the largest 
quantity comes down in the middle part of the day, 
sometimes at the rate of above one million gallons 
per hour. Its quality is subject to hourly, daily, 
and weekly variation, dependent on the manufac- 
turing and domestic operations carried on ; washing 
days being especially noticeable in regard to the 
latter point. The dye and other manufacturing 
waste renders the chemical treatment of the Leeds 
sewage altogether abnormal in all its characteristics, 
s0 far as the sewage question per se is concerned. 

We have not the slightest doubt about the success 
of the A B C process in purifying the worst sewage 
that Leeds can afford, as we have seen one million 
gallons treated daily for weeks together, the effluent 
being much clearer in all cases than is even the 
Thames water at Kingston or Hampton. The ques- 
tion, however, is one of expense. The total amount 
that has been spent and is still required to complete 


isome 25,0007. annually, net. 





the Leeds works will not run far short of 90,0007. ; 
perhaps 100,000/. will be nearer the mark. This, 
at the rate of 4/. per cent., gives an annual charge 
of 4000/. The cost of chemicals, &c., in treating 
the sewage by the A B C process cannot be justly 
estimated, for the only reliable source of such an 
estimate is that afforded by the experiment at 
Crossness, under the supervision of the Metropolitan 
Board of Works, and that was by no means en- 
couraging. It is more than probable that the treat- 
ment of the Leeds sewage, including labour, chemi- 
cals, &c., will amount to about 50/. daily, or say 
20,000/. annually. At the present time, if we are 
correctly informed, the outlay for removal of cess- 
pool and other refuse costs the Leeds authorities 
So that, perhaps, if 
we put down the total cost of the refuse removal at 
Leeds, including treatment of sewage, &c., at 
50.0001, we shall not be far from the mark. 

The question, therefore, which has to be decided 
on the part of the Leeds corporation is comprised 
within narrow limits. If the Native Guano Com- 
pany carry out their process an excellent effluent 
may be obtained, but with a poor manure. If, how- 
ever, the corporation and the company arrange 
matters prudently, the refuse of the middens, mixed 
with the precipitate of the sewage process, may cer- 
tainly afford a manure worth from 2/. to 3/. per ton. 
On this point we may refer to our recent articles on 
the Coventry sewage products, and the operations 
of the Towns Manure Company at Bilston (see 
pp. 450 and 492 of our last volume). By sucha 
method that has already been tried at Leeds under 
the supervision of the Streets and Sewerage Com- 
mittee, a very large amount of the expenditure 
caused by precipitation may be met. We should be 
glad to see such a solution of the sewage difficulty, 
for Leeds may be chosen, so far as England is con- 
cerned, with the exception of Birmingham, as a type 
of sewage difficulties in regard to river pollution. 
If Glasgow, Manchester, and Birmingham are 
similarly conquered, the remainder of our towns and 
villages may be‘ easily dealt with. 


THE WATER-SUPPLY OF ENGLAND. 

THe deputation which waited some time since on 
Mr. Sclater-Booth introduced a question of really 
vital interest, and one that has been the subject of re- 
peated inquiry by Royal Commissions and minor 
authorities of all kinds and degrees. We refer to 
the question of water supply, not merely to the 
metropolis, but England generally, whether in re- 
gard to quality or quantity. The measures of a 
sanitary nature introduced into Parliament by the 
Government during this session have, for all prac- 
tical purposes, omitted the question, except so far 
as the Public Health Bill has provisions for im- 
proving supply already afforded. Numerous “ pri- 
vate Bills,” emanating from corporations and local 
boards, beside those of private companies, are before 
the House of Commons, and Colonel Beresford has 
re-introduced in a modified form the Bill which 
was lost last year, and which we presume 
will have little or no chance of passing during 
this session. It may, therefore, be fairly assumed 
that the general question of water supply, ex- 
cluding Ireland, still remains an open question 
for discussion. Various opinions on this were 
afforded by Dr. Playfair, Mr. Bailey Denton, Dr. 
H. Sandwith, Dr. Farr, and other members of the 
deputation, but we fail to perceive that much ad- 
vance was made by their suggestions towards a 
satisfactory solution of the question. 

Confining attention first to England it is evident 
that two classes of the community have to be dealt 
with, viz., those resident in or adjacent to populous 
aud, most frequently, manufacturing towns; and 
next, those found in country towns and villages. 
Usually all our populous places are situated on the 
banks of streams which are made to meet the 
manifold purposes of supplying water for domestic 
and manufacturing use, water and sewage carriage, 
and a variety of other objects of comparatively 
minor importance. In nearly every case common 
sense suggested the adoption of the banks of such 
rivers when the population was small; but by the 
increase of that population the whole of the first 
efforts have become converted not only into a 
nuisance but into sources of positive danger. So 
much has this occurred that in_certain cases, as for 
example Glasgow, Manchester, and other provinciai 
cities and towns, means have been adopted to get a 
supply from sources incapable of pollution, but at 
an enormous cost, owing to the engineering diffi- 
culties that had to be overcome, In country 








districts, and even in many moderate-sized towns 
in England, the present supply is drawn either from 
a small brook or stream, or more generally from 
wells sunk a few feet deep in porous soil, ps Rca 
not only to the house but also to the privy, con- 
sequently affording a water supply simply poisonous. 
Occasionally, however, we find some local water 
company established on which the supply partly 
depends, but in many instances such supply is 
scarcely better than the well water, and frequently 
it is inferior. The town of Lewes in Sussex has 
recently furnished a striking instance of the kind 
The various official reports which have appeared 
during the last few years in the metropolis, 
and our large provincial towns, amply prove 
the fact that the general water supply of England 
is not only as a rule poor, not to say dangerous 
in quality, but greatly deficient in quantity. 
It is in remembrance of our readers that during 
the droughts of recent years there was scarcely 
a populous district outside the metropolis which 
had not suffered from scarcity of water, in many 
instances amounting positively to danger to health, 
and possible enormous loss of property in case of 
fire. 

Such facts being unfortunately too well estab- 
lished, it next remains to inquire what steps can 
be taken to remedy so serious a state of matters ; 
and the solution of the question rests on finding out 
what sources exist either of a general or local kind 
that may be used to obviate if not remove the evil. 
But added to this must be borne in mind how far 
engineering and consequently financial questions 
will permit of such a solution. Still further, special 
difficulties of local interests and other obstacles will 
have to be contended with as usually arise in oppo- 
sition to any general scheme. Another alternative 
presents itself in economising the existing supply by 
preventing waste, 

It was evident that the deputation felt all the 
difficulties to which we have alluded, and as is usual 
in such cases, endeavoured to get the consent of 
the Government to the appointment of a Commis- 
sion to inquire and take evidence. In the argu- 
ments adduced to support this request many strong 
points were urged; and in some instances carried 
too far, especially in respect to the metropolitan 
water supply. The filthy tank at one of the London 
clubs was urged by Dr. H. Sandwith as an evi- 
dence of the necessity of a purer supply, but if 
every dirty tank and butt were to be taken asa 
proof of a bad supply in quality, through the neg- 
lect of the owners in not having them constantly 
cleansed, it would be difficult to find any supply 
even of the purest rain water which could stand 
such a test, and this is one and a very cogent ar- 
gument for a constant supply in place of the present 
method of receiving an intermittent one in open 
vessels. In many parts of London supplied by the 
New River Company, the water of which is gene- 
rally good, tanks and butts may be found in the 
lower class of houses which have not only been un- 
cleansed for years, but are constantly made the re- 
ceptacle of all kinds of garbage, and, occasionally, 
according to a recent report of a medical officer, 
are employed as baths by the younger members of 
the household. In some such districts the inhabi- 
tants can only store the day’s supply in pails, fre- 
quently placed under the bed so as to be out of the 
way, and consequently the water absorbs all the 
effluvia of an overcrowded room to the danger of 
the family. 

Considering the magnitude of the subject we are 
not surprised to find that Mr. Sclater-Booth gave a 
very cautious reply to the deputation. While hesi- 
tating as to the value of the labours of the proposed 
commission, he — out what had already been 
effected by the Local Government Board, and sug- 
gested that the most important question was how 
to serve those districts in which no present supply 
exists. About eight years ago a Commission was 
appointed to make a general inquiry into the water 
supply, but they had hardly commenced their 
labours, when they found that they were absolutely 
without the statistics, the ession of which was 
necessary for the object they had in hand. It is 
evident that an inquiry of the kind would need not 
only the amount of population, but also facts as 
regards the quantity of water afforded by adjacent 
rivers or streams, the os of drawing a supply 
from wells, the average rainfall, means of storage, 
and a large number of other facta hitherto only very 
partially ascertained. Here we may remark that an 
immense amount of valuable statistics might easily 
be gathered if the borough engineers or surveyors 
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of corporations and local boards were to com- 
municate the information they possess on these 
subjects to the Local Government Board in such a 
form that the returns might be classified, tabu- 
lated, and published. Such a course would be of 
the utmost value as tending to give a basis from 
which some general idea might be formed as to 
what could be done to improve the present supply 
throughout the country. It is evident that until 
such statistics are afforded the appointment of a 
commission would in most respects be useless, as 
for many years they would have to attempt to 
gather facts on which the results of their lat vars 
should be founded. The Association of Municipal 
and Sanitary Engineers and Surveyors propose, we 
helieve, to collect and publish such statistics in 
their future “* Proceedings.” 

An important point to be kept in mind is, that 
whatever attempts are made to increase the supply 
of water to large towns, districts drawing their 
supply from sources that may be proposed for such 
purpose must not be robbed of their present scanty 
allowance, During the early part of last year the 
drought, while severely felt in many of our large 
towns, became a matter of absolute want of water 
in adjacent villages. ‘This seems one great objec- 
tion to the various schemes that have been proposed 
to supply the metropolis from distant sources, About 
ten or twelve years ago three plans, analogous to 
those adopted in Glasgow, Manchester, and Edin- 
burgh, were propounded for a pure supply to 
London. Mr. Bateman proposed to bring from the 
sources of the Severn in North Wales a supply 
varying from 130 to 220 million gallons of water 
daily, through a length of condait of 183 miles, at 
an estimated expense of about 8,600,000/. Another 
proposal was to get asupply from the lakes of Cum. 
berland and Westmoreland of 150 million gallons 
daily, beside supplying intermediate towns with 50 
million gallons, the supply to be subsequently in- 
creased to about 300 million gallons, The estimated 
expense was about 12,000,000/. A third plan was 
that of getting water from the sources of the Wye 
in Wales to the extent of from 130 to 230 million 
gallons daily, by an aqueduct 180 miles long against 
a length of 260 to 270 miles required in the second 
scheme, the expense of the Wye supply being esti- 
mated at eight to nine millions sterling. The ideas 
were magnificent, but, apart from the enormous ex- 
pense, there came the question why the metropolis 
should be served while very populous towns far 
nearer such sources should be left in their existing 
destitution of an equally good supply. 

Mr. Bailey Denton has done much service by 
showing how existing sources, either in regard to 
the metropolis or other towns in England, would | 
benefit by storage of rain water, and drawing their | 
supply from the upper sources of rivers beyond the | 
reach of town pollution by sewage and other causes. | 
In a small work, published last year, he showed | 
that only a fraction of our annual rainfall, if pro- 
perly stored, would far more than amply suffice for 
the whole domestic and manufacturing wants of 
England. Instead of having to fetch the supply 
from distances such as have been named, it would 
be possible, by storage and filtration, to procure it 
at comparatively small expense and at no great diffi- 
culty, so far as engineering operations are con- 
cerned. This would seem to be the basis of a solu- 

no of the water supply in regard to England, or, 
at all events, of all that portion of the country 
eastward of the hill range. But, beside this, we 
have an immense bed of chalk running from the 
south to the north-east of England; which alone 
would furnish a large supply. Geologically, Eng- 
land is well arranged for an average diffusion of 
water. Its hilly portion contains lakes forming 
natural reservoirs for adjacent towns; while the 
remainder of the country eastward of that range 
has numerous rivers running into the German 
Ocean, and great numbers of springs, both resulting 
irom the prevalence of upper porous beds, which do 
the double purpose of absorbing the rainfall and of 
filtering the water from its gathered impurities. It | 
may also be here remarked, that as the system of | 
land drainage is extended our sub-soil water supply, | 
now laying stagnant in the soil, will be enlarged by 
ite passage into adjacent streams and rivers, thus 
increasing their volume and flow. | 

On mature consideration it therefore seems that 
in the majority of cases our towns and villages may | 
have their water supply increased both in quantity | 
and quality provided we utilise the sources already 
at our disposal. We believe that if a Royal Com- | 
mission were appointed this would be the conelusion 











at which they would arrive. It must be remembered 
that the hill reservoirs of our country could at best 
afford a supply, the limits of which could be easily 
ascertained. fact in regard to the Glasgow sup- 
ply from Loch Katrine such limits have become a 
question of some anxious thought, and — the 
same state of matters occurs in regard to the Pent- 
land supply of Edinburgh, But if we take the 


question of absorbed and stored rainfall we at once | jec 


perceive that a supply is available, the limits of 
which can never be arrived at by the wants of an 
amount of population that could exist in England. 
Hence to this source the attention of authorities 
should be earnestly directed. We must leave to 
hill-side towns or those adjacent thereto their legi- 
timate supply, while the cities of the plain must 
utilise the rivers, or the wells which nature places 
ready at their disposal. 

Lastly, we may notice a method of practically in- 
creasing the general supply by preventing local 
waste. The daily supply of nearly all our large 
towns is greatly in excess of the legitimate demand, 
being, in the metropolis, about 30 gallons per head. 
It has been recently stated that in Glasgow the con- 
sumption is above 50 gallons per head on the north 
banks of the Clyde. Liverpool, Leeds, and most 
other large towns show a nearly similar consumption, 
Now this is preposterously above what can be re- 
quired properly for house use, and even to carry out 
efficiently the highest sanitary acquirements. Mr. 
Deacon, at Liverpool, by means of his ingeniously 
contrived meter has succeeded in tracing the causes 
of this waste, which is mostly due to sheer neglect 
in the household, together with leaky mains and bad 
fittings. He has been enabled in some cases to re- 
duce a daily consumption of 70 gallons to 15 per 
head, which is far more than sufficient for alldomestic 
wants, Of course this saving can only be renege md 
carried out by the adoption of the constant hig 
pressure in place of the intermittent supply with its 


tanks and butts, which, as we have already shown, 
are too frequently kept in a state actually dangerous 
to health. The water-closet system, as now 


arranged, largely tends to caus? this waste, but there 
are plenty of efficient inventions, the adoption of 
which would obviate this evil. 

It appears therefore that where a system of water 
supply already exists, the first duty would be that 
of increasing it by adequate storage, if possible 
also by wells, and in any case to insure its purity 
by effective filtration. Where no supply has been 
created it becomes the duty of the Local Govern- 
ment Board to act and put into operation the ample 
powers it possesses for insuring asupply. In conclu- 
sion, we remark that instead of wasting time in 
speculation or the attempt to mature grand schemes 
it is far better to use and economise the sources we 
possess. If such a plan be adopted the cry of want 
of water will soon disappear throughout England. 
Individual efforts are sure to lead to better results 
than the fostering care of paternal Government can 
possibly bring about. 





THE ASSOCIATION OF MUNICIPAL AND 
SANITARY ENGINEERS AND SURVEYORS, 
We have already called attention to some of the meetings 
held by the above-named Association, and have also briefly 
summarised some of the most important papers that have 
been contributed by its members. The whole of these, 
together with a history of the Association, have been 
collected and published in a volume, edited by the Presi- 
dent, Mr. Lewis Angell, Engineer to the West Ham Local 
Board. It appears that the preliminary steps to form the 
Association were made in March, 1871, and in the following 
April a conference of borough engineers, surveyors, and 
others connected with sanitary matters, was held, resulting 
in the appointment of a committee. In February, 1872, a 
general meeting was called at the Institution of Civil Engi- 
neers, at which it was resolved to memorialise the Local 
Government Board, then presided over by Mr. Stansfeld, 
for the purpose of pointing out the very unsatisfactory and 
difficult position in which borough engineers and surveyors 
are placed, in reference both to the medical officers and the 
local authorities, appointed under the Local Government 
Act. The gist of the memorial was that in which it was 
asked that the office of borough engineer or surveyor should 
have a legal status analogous to that of the medical officer. 
To this memorial the names of one hundred and thirty-three 
surveyors were appended, including most of the chief ap- 
pointments in the country. Mr. Stansfeld received the 
deputation with the official courtesy usual in such cases, but 
declined to do anything to carry out its views lest he should 
imperil his Bill (the Act of 1872, which was all but useless) 
by provoking the opposition of local authorities. 
The independence of the borough engineer or surveyor 
has been a question 'y advocated in our columas, 
especially in our last volume, in our remarks on the 





be the legally recognised head, instead of, as at present, a 
nobody, generally considered as holding an inferior position. 
We have every respect for the medical profession, but there 
is a limit to its pretensions, and that we think has long ago 
been arrived at, not alone in respect to sanitary questions, 
but in regard to the emoluments and honours of many 
branches of science. For a long time past the letters M.D. 
have been the best passport to royal commissions, 
societies, &c. 

The inaugural meeting of the Association was held in May, 
1873, at the Institution of Civil Engineers, Great George- 
street, when officers were chosen, rules adopted, and the 
general constitution of the Society was determined on. The 
latter admits two classes of members, namely, honorary 
and ordinary, which are confined strictly to the head 
official engineer or surveyor of any locality, and not, at 
present, including assistant surveyors. The precise objects 
of the Association were defined as intended to promote and 
interchange among its members knowledge and practice 
which falls within the department of an engineer or sur- 
veyor engaged in the discharge of the duties imposed by 
the Public Health Local Government, and other sanitary 
Acts ; 2nd, the promotion of the professional interests of the 
members; and lastly, the general promotion of the objects 
of sanitary science. An important feature of the arrange- 
ments is that meetings shall be held in towns in rotation, 
which will be found most suitable as centres for assembling 
the members; a plan already practised by the British 
Association and others, to the manifest benefit in spreading 
information and collecting local information. 

We have thus briefly traced the history of the Associa- 
tion, and need but add that several meetings have been held 
at which very valuable papers have been read, especially by 
local surveyors or engineers, Birmingham, Manchester, 
Leamington, Liverpool, Leicester, Chester, West Ham, &c., 
have thus been visited, at each of which the peculiarities 
of the district have been specially pointed out. The vo- 
lume of papers thus collected by Mr. Angell presents an 
immense amount of information in regard to drainage, 
sewerage, ventilation of sewers, the treatment and disposal 
of sewage, water supply, and cognate subjects. A large 
amount of statistics is afforded which will be of great 
practical value to all engaged in sanitary matters. 

The Association cannot fail to be productive of great 
good, not only to its members, but to the country generally. 
But, in carrying out its objects, a mere practical knowledge 
of the duties of the surveyor or engineer will not be suffi- 
cient. An enlarged knowledge of science generally must 
be brought to bear on those objects. The geology, botany, 
general topography of localities should be carefully noted 
and reported in the future “ Proceedings.” The question 
of rainfall, temperature, and other meteorological pheno- 
mena will be of great importance. Many analogous matters 
might be named, but from the encouraging progress which 
the Association has already made, we do not doubt that 
its fature will not only fully justify its proposed intentions, 
but rather exceed them in practical result. The sanitary 
measures now in course of passing through Parliament 
will evidently not only call on the full energies of existing 
officers, but necessitate the appointment of a largely in- 
creased number. It will be desirable that the Association 
should keep a watchful eye on such new appoiatmentr, and 
it might become a question as to how far they could con- 
trol recruits into their ranks, as is done in medical, chemical, 
and other professional pursuits. We have had some mise- 
rable failures lately in carrying out Acts of Parliament, 
dependent on the possession of scientific knowledge on the 
part of the executive, and therefore hope that the Borough 
Engineers will take warning lest as bad or worse an evil 
overtake them. 

The last conference of the Association took place at 
Manchester, a brief notice of which was given in our issue 
of last week. The President, in his inaugural address, 
first drew attention to the success which had attended 
the work of the Association, which, so far as we can 
judge, has exceeded the highest expectations that could have 
been formed. Drawing attention to the various duties 
which the members had to perform, he especially pointed 
out the responsibility which they incurred. On the one 
hand, surveyors might rashly condemn buildings by hasty 
judgment; while, on the other, by superficial examination, 
they might involve destruction of life through want of de- 
cided action. He then referred to the relationship which eub- 
sists between the medical officer and the surveyor or engineer 
of corporations and local boards. In expressing his opinion 
the President considered that the duty of the medical 
officer should be confined within the limits of defining prin- 
ciples essential to the maintenance of public health, apart 
from those mechanical or engineering details which should 
devolve on the borough engineer or surveyor alone, advising 
at the same time a unity of object and work between the 
two officials. In regard to the question of Government 





protection, he preferred that the surveyor should be subor- 
dinate to the local authority, and recommended him to 
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justified in such a statement. This fact, and cer- 
tain financial difficulties into which the company 
fell, led to their temporary abandonment of the 
Leeds works. Consaquent on this the authorities 
of that city tried various precipitation processes, all 
of which, with their resulta, have been described in 
our columns, including those of Major-General 
Scott, and others. Among these was that of Mr. 
Goodall, which scarcely varied from many that pre- 
ceded it in regard to its chemical or other features ; 
but being economical, it recommended itself to the 
authorities of Leeds, who, of course, are compelled 
to have an eye to keeping down the rates as low as 
possible. ‘The Goodall process, however, was tem- 
porarily condemned, and recent! 
Company has had a frezh tria 
process. 

The great point of expense in this process is that 
of the alum employed, putting aside the use of the 
fresh blood of an * animal newly slain,” which is, or 
used to be, the prominent feature of the A B C 
plane. The theory of the use of alum, or sulphate 
of alumina, for in this point the A BC and Dr. 
Anderson's processes do not essentially differ, is, 
that the alkaline matter of the sewage, or in default 
of that, added caustic lime, sets free the alumina in 
a kind of gelatinous form, which tends to attract 
both the suspended and soluble organic matter, and 
so to favour its precipitation in an insoluble form. 
Practically, this result is arrived at by each and all 
of the precipitation processes in which sulphate of 
alumina, alum, and lime are employed. 

The peculiarity of the Leeds sewage arises from 
the fact that it contains a very large amount of 
manufacturing refuse with a comparatively small 
amount of human excreta. Generally, throughout 
Leeds, the old midden, privy, or cesspool system is 
all but universal, ‘Taking the population at 290,000, 
the ratio of water-closets (S000) is only at the rate 
of one to every 36 persons of population, while the 
water supply, including all sources as sent into the 
sewers, cannot be much less than 30 gallons per 
head, domestic and manufacturing. ‘This leads to 
the conclusion, justified by the treatment of the 
sewage by any method of ogee paper that the 
pecuniary value of the manure will be trifling. This 
has already been pointed out in our columns, and 
we learn that, despite the financial result already 
recorded " us in respect to the value of the native 
guano produced at Leeds, fresh trials are at present 
in progress by the distribution of over 100 tons 
among farmers, the result of whose reports will be 
gathered next autumn. 

Recently, the Leeds authorities met the officials 

of the Native Guano Company to investigate the 
wocess as now going on at the Knostrop works. 
[he corporation was represented by Aldermen 
‘Tatham and Wood, and other members, with Mr. 
Morant, the borough engineer, the successor of Mr. 
Fowler, now of Salford, who superintended the 
erection of the experimental works in 1870-71. 
When these works were erected they were utterly 
unfit for even experimental purposes, not owing to 
Mr. Fowler, but to a variety of circumstances over 
which he had no control, and, in fact, in persistent 
opposition to his views. ‘There was only one preci- 
— tank, which was so arranged that, although 
1aving a depth of twelve feet, it was only capable 
of receiving sewage to a depth of three feet, unless 
this was dammed up, to the detriment of the lower 
part of the city. ‘Lhis is now remedied by pumping 
the sewage into the tanks for treatment. ‘The tanks 
are twelve in number, averaging about 100 ft. in 
length, and hence giving in the aggregate abun- 
dance of tank room for the settlement of the treated 
sewage. This averages from 11,000,000 to 12,000,000 
gallons per day; but of this amount the largest 
quantity comes down in the middle part of the day, 
sometimes at the rate of above one million gallons 
per hour. Its quality is subject to hourly, daily, 
and weekly variation, dependent on the manufac 
turing and domestic operations carried on ; washing 
days being especially noticeable in regard to the 
latter point. The dye and other manufacturing 
waste renders the chemical treatment of the Leeds 
sewage altogether abnormal in all its characteristics, 
so far as the sewage question per se is concerned. 

We have not the slightest doubt about the success 
of the A B C process in purifying the worst sewage 
that Leeds can afford, as we have seen one million 
gallons treated daily for weeks together, the effluent 
being much clearer in all cases than is even the 
Thames water at Kingston or Hampton. The ques- 
tion, however, is one of expense. The total amount 
that has been spent and is still required to complete 
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the Leeds works will not run far short of 90,000/. : 
perhaps 100,000/. will be nearer the mark. This, 
at the rate of 4/. per cent., gives an annual charge 
of 4000/, The cost of chemicals, &c., in treating 
the sewage by the A B C process cannot be justly 
estimated, for the only reliable source of such an 
estimate is that afforded by the experiment at 
Crossness, under the supervision of the Metropolitan 
Board of Works, and that was by no means en- 
couraging. It is more than probable that the treat- 
ment of the Leeds sewage, including labour, chemi- 
cals, &c., will amount to about 50/. daily, or say 
20,000/. annually. At the present time, if we are 
correctly informed, the outlay for removal of cess- 


the Native Guano | pool and other refuse costs the Leeds authorities 


some 25,000/. annually, net. So that, perhaps, if 
we put down the total cost of the refuse removal at 
Leeds, including treatment of sewage, &c., at 
50,0001, we shall not be far from the mark. 

The question, therefore, which has to be decided 
on the part of the Leeds corporation is comprised 
within narrow limits. If the Native Guano Com- 
pany carry out their process an excellent effluent 
may be obtained, but with a poor manure. If, how- 
ever, the corporation and the company arrange 
matters prudently, the refuse of the middens, mixed 
with the precipitate of the sewage process, may cer- 
tainly afford a manure worth from 2/. to 3/. per ton. 
On this point we may refer to our recent articles on 
the Coventry sewage products, and the operations 
of the Towns Manure Company at Bilston (see 
pp. 450 and 492 of our last volume). By sucha 
method that has already been tried at Leeds under 
the supervision of the Streets and Sewerage Com- 
mittee, a very large amount of the expenditure 
caused by precipitation may be met. We should be 
glad to see such a solution of the sewage difficulty, 
for Leeds may be chosen, so far as England is con- 
cerned, with the exception of Birmingham, as a type 
of sewage difficulties in regard to river pollution. 
If Glasgow, Manchester, and Birmingham are 
similarly conquered, the remainder of our towns and 
villages may be easily dealt with. 


THE WATER-SUPPLY OF ENGLAND. 

Tue deputation which waited some time since on 
Mr. Sclater-Booth introduced a question of really 
vital interest, and one that has been the subject of re- 
peated inquiry by Royal Commissions and minor 
authorities of all kinds and degrees. We refer to 
the question of water supply, not merely to the 
metropolis, but England generally, whether in re- 
gard to quality or quantity. The measures of a 
sanitary nature introduced into Parliament by the 
Government during this session have, for all prac- 
tical purposes, omitted the question, except so far 
as the Public Health Bill has provisions for im- 
proving supply already afforded. Numerous ‘ pri- 
vate Bills,” emanating from corporations and local 
boards, beside those of private companies, are before 
the House of Commons, and Colonel Beresford has 
re-introduced in a modified form the Bill which 
was lost last year, and which we presume 
will have little or no chance of passing during 
this session. It may, therefore, be fairly assumed 
that the general question of water supply, ex- 
cluding Ireland, still remains an open question 
for discussion. Various opinions on this were 
afforded by Dr. Playfair, Mr. Bailey Denton, Dr. 
H. Sandwith, Dr. Farr, and other members of the 
deputation, but we fail to perceive that much ad- 
vance was made by their suggestions towards a 
satisfactory solution of the question. 

Confining attention first to England it is evident 
that two classes of the community have to be dealt 
with, vis., those resident in or adjacent to populous 
and, most frequently, manufacturing towns; and 
next, those found in country towns and villages. 
Usually all our populous places are situated on the 
banks of streams which are made to meet the 
manifold purposes of supplying water for domestic 
and manufacturing use, water and sewage carriage, 
and a variety of other objects of comparatively 
minor importance. In nearly every case common 
sense suggested the adoption of the banks of such 
rivers when the population was small; but by the 
increase of that population the whole of the first 
efforts have become converted not only into a 
nuisance but into sources of positive danger. So 
much has this occurred that in_certain cases, as for 
example Glasgow, Manchester, and other provincial 
cities and towns, means have been adopted to get a 








supply from sources incapable of pollution, but at 
an enormous cost, owing to the engineering diffi- 
culties that had to be overcome, 
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districts, and even in many moderate-sized towns 
in England, the present supply is drawn either from 
a small brook or stream, or more generally from 
wells sunk a few feet deep in porous soil, adjacent 
not only to the house but also to the privy, con- 
sequently affording a water supply simply poisonous. 
Occasionally, however, we find some local water 
company established on which the supply partly 
depends, but in many instances such supply is 
scarcely better than the well water, and frequently 
it is inferior. The town of Lewes in Sussex has 
recently furnished a striking instance of the kind 
The various official reports which have appeared 
during the last few years in the metropolis, 
and our large provincial towns, amply prove 
the fact that the general water supply of England 
is not only as a rule poor, not to say dangerous 
in quality, but greatly deficient in quantity, 
It is in remembrance of our readers that during 
the droughts of recent years there was scarcely 
a populous district outside the metropolis which 
had not suffered from scarcity of water, in many 
instances amounting positively to danger to health, 
and possible enormous loss of property in case of 
fire. 

Such facts being unfortunately too well estab- 
lished, it next remains to inquire what steps can 
be taken to remedy so serious a state of matters ; 
and the solution of the question rests on finding out 
what sources exist either of a general or local kind 
that may be used to obviate if not remove the evil. 
But added to this must be borne in mind how far 
engineering and consequently financial questions 
will permit of such asolution. Still further, special 
difficulties of local interests and other obstacles will 
have to be contended with as usually arise in oppo- 
sition to any general scheme. Another alternative 
presents itself in economising the existing supply by 
preventing waste, 

It was evident that the deputation felt all the 
difficulties to which we have alluded, and as is usual 
in such cases, endeavoured to get the consent of 
the Government to the appointment of a Commis- 
sion to inquire and take evidence. In the argu- 
ments adduced to support this request many strong 
points were urged; and in some instances carried 
too far, especially in respect to the metropolitan 
water supply. The filthy tank at one of the London 
clubs was urged by Dr. H. Sandwith as an evi- 
dence of the necessity of a purer supply, but if 
every dirty tank and butt were to be taken asa 
proof of a bad supply in quality, through the neg- 
lect of the owners in not having them constantly 
cleansed, it would be difficult to find any supply 
even of the purest rain water which could stand 
such a test, and this is one and a very cogent ar- 
gument for a constant supply in place of the present 
method of receiving an intermittent one in open 
vessels. In many parts of London supplied by the 
New River Company, the water of which is gene- 
rally good, tanks and butts may be found in the 
lower class of houses which have not only been un- 
cleansed for years, but are constantly made the re- 
ceptacle of all kinds of garbage, and, occasionally, 
according to a recent report of a medical officer, 
are employed as baths by the younger members of 
the household. In some such districts the inhabi- 
tants can only store the day’s supply in pails, fre- 
quently placed under the bed so as to be out of the 
way, and consequently the water absorbs all the 
effluvia of an overcrowded room to the danger of 
the family. 

Considering the magnitude of the subject we are 
not surprised to find that Mr. Sclater-Booth gave a 
very cautious reply to the deputation. While hesi- 
tating as to the value of the labours of the proposed 
commission, he pointed out what had already been 
effected by the Local Government Board, and sug- 
gested that the most important question was how 
to serve those districts in which no present supply 
exists. About eight years ago a Commission was 
appointed to make a general inquiry into the water 
supply, but they had hardly commenced their 
labours, when they found that they were absolutely 
without the statistics, the ion of which was 
necessary for the object they had in hand. It is 
evident that an inquiry of the kind would need not 
oniy the amount of population, but also facts as 
regards the quantity of water afforded by adjacent 
rivers or streams, the possibility of drawing a supply 
from wells, the average rainfall, means of storage, 
and a large number of other facts hitherto only very 
partially ascertained. Here we may remark that an 
immense amount of valuable statistics might easily 
be gathered if the borough engineers or surveyors 
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of corporations and local boards were to com. 
municate the information they possess on these 
subjects to the Local Government Board in such a 
form that the returns might be classified, tabu- 
lated, and published. Such a course would be of 
the utmost value as tending to give a basis from 
which some general idea might be formed as to 
what could be done to improve the present suppl 
throughout the country. It is evident that until 
such statistics are afforded the appointment of a 
commission would in most respects be useless, as 
for mang years they would have to attempt to 
gather facts on which the results of their labours 
£ nom ee P die" 
should be founded. The Association of Municipal 
and Sanitary Engineers and Surveyors propose, we 
believe, to collect and publish such statistics in 
their future “ Proceedings.” 

An important point to be kept in mind is, that 
whatever attempts are made to increase the supply 
of water to large towns, districts drawing their 
supply from sources that may be proposed for such 
purpose must not be robbed of their present scanty 
allowance. During the early part of last year the 
drought, while severely felt in many of our large 
towns, became a matter of absolute want of water 
in adjacent villages. ‘This seems one great objec- 
tion to the various schemes that have been proposed 
to supply the metropolis from distant sources, About 
ten or twelve years ago three plans, analogous to 
those adopted in Glasgow, Manchester, and Edin- 
burgh, were propounded for a pure supply to 
London. Mr. Bateman proposed to bring from the | 
sources of the Severn in North Wales a supply 
varying from 130 to 220 million gallons of water 
daily, through a length of conduit of 183 miles, at 
an estimated expense of about 8,600,000/. Another 
proposal was to get asupply from the lakes of Cum- 
berland and Westmoreland of 150 million gallons 
daily, beside supplying intermediate towns with 50 
million gallons, the supply to be subsequently in- 
creased to about 300 million gallons, The estimated 
expense was about 12,000,0002. A third plan was 
that of getting water from the sources of the Wye 
in Wales to the extent of from 130 to 230 million 
gallons daily, by an aqueduct 180 miles long against 
a length of 260 to 270 miles required in the second 
scheme, the expense of the Wye supply being esti- 
mated at eight to nine millions sterling. The ideas 
were magnificent, but, apart from the enormous ex- 
pense, there came the question why the metropolis 
should be served while very populous towns far 
nearer such sources should be left in their existing 
destitution of an equally good supply. 

Mr. Bailey Denton has done much service by 
showing how existing sources, either in regard to | 
the metropolis or other towns in England, would | 
benefit by storage of rain water, and drawing their | 
supply from the upper sources of rivers beyond the | 
reach of town pollution by sewage and other causes. 
In a small work, published last year, he showed 
that only a fraction of our annual rainfall, if pro- 
perly stored, would far more than amply suffice for 
the whole domestic and manufacturing wants of 
England. Instead of having to fetch the supply 
from distances such as have been named, it would 
be possible, by storage and filtration, to procure it 
at comparatively small expense and at no great diffi- 
culty, so far as engineering operations are con- 
cerned. This would seem to be the basis of a solu- 
tion of the water supply in regard to England, or, 
at all events, of all that portion of the country 
eastward of the hill range. But, beside this, we 
have an immense bed of chalk running from the 
south to the north-east of England, which alone 
would furnish a large supply. Geologically, Eng- 
land is well arranged for an average diffusion of 
water. Its hilly portion contains lakes forming 
natural reservoirs for adjacent towns; while the | 
remainder of the country eastward of that range | 
has numerous rivers running into the German | 
Ocean, and great numbers of springs, both resulting 
from the prevalence of upper porous beds, which do 
the double purpose of absorbing the rainfall and of | 











at which they would arrive. It must be remembered 
that the hill reservoirs of our country could at best 
afford a supply, the limits of which could be easily 
ascertained. in fact in regard to the Glasgow sup- 
ply from Loch Katrine such limits have become a 
question of some anxious thought, and precisely the 
same state of matters occurs in regard to the Pent- 
land supply of Edinburgh. But if we take the 
question of absorbed and stored rainfall we at once 
perceive that a supply is available, the limits of 
which can never be arrived at by the wants of an 
amount of population that could exist in England. 
Hence to this source the attention of authorities 
should be earnestly directed. We must leave to 
hill-side towns or those adjacent thereto their legi- 
timate supply, while the cities of the plain niust 
utilise the rivers, or the wells which nature places 
ready at their disposal. 

Lastly, we may notice a method of practically in- 
creasing the general supply by preventing local 
waste. The daily supply of nearly all our large 
towns is greatly in excess of the legitimate demand, 
being, in the metropolis, about 30 gallons per head. 
It has been recently stated that in Glasgow the con- 
sumption is above 50 gallons per head on the north 
banks of the Clyde. Liverpool, Leeds, and most 
other large towns show a nearly similar consumption, 
Now this is preposterously above what can be re- 
quired properly for house use, and even to carry out 
efficiently the highest sanitary acquirements. Mr. 
Deacon, at Liverpool, by means of his ingeniously 
contrived meter has succeeded in tracing the causes 
of this waste, which is mostly due to sheer neglect 
in the household, together with leaky mains and bad 
fittings. He has been enabled in some cases to re- 
duce a daily consumption of 70 gallons to 15 per 
head, which is far more than sufficient for all domestic 
wants, Of course this saving can only be Foner 
carried out by the adoption of the constant hig 
pressure in place of the intermittent supply with its 
tanks and butts, which, as we have already shown, 
are too frequently kept in a state actually dangerous 
to health. The water-closet system, as now 
arranged, largely tends to caus? this waste, but there 
are plenty of efficient inventions, the adoption of 
which would obviate this evil. 

It appears therefore that where a system of water 
supply already exists, the first duty would be that 
of increasing it by adequate storage, if possible 
also by wells, and in any case to insure its purity 
by effective filtration. Where no supply has been 
created it becomes the duty of the Local Govern- 
ment Board to act and put into operation the ample 
powers it possesses for insuring asupply. In conclu- 
sion, we remark that instead of wasting time in 
speculation or the attempt to mature grand schemes 
it is far better to use and economise the sources we 
possess, If such a plan be or es the cry of want 
of water will soon disappear throughout England. 
Individual efforts are sure to lead to better results 
than the fostering care of paternal Government can 
possibly bring about. 


THE ASSOCIATION OF MUNICIPAL AND 
SANITARY ENGINEERS AND SURVEYORS, 

We have already called attention to some of the meetings 
held by the above-named Association, and have also briefly 
summarised some of the most important papers that have 
been contributed by its members. The whole of these, 
together with a history of the Association, have been 
collected and published in a volume, edited by the Presi- 
dent, Mr. Lewis Angell, Engineer to the West Ham Local 
Board. It appears that the preliminary steps to form the 
Association were made in March, 1871, and in the following 
April a conference of borough engineers, surveyors, and 
others connected with sanitary matters, was held, resulting 
in the appointment of a committee. In February, 1872, a 
general meeting was called at the Institution of Civil Engi- 
neers, at which it was resolved to memorialise the Local 
Government Board, then presided over by Mr. Stansfeld, 
for the purpose of pointing out the very unsatisfactory and 





difficult position in which borough engineers and surveyors 


are placed, in reference both to the medical officers and the 
local authorities, appointed under the Local Government 


filtering the water from its gathered impurities. It} Act. The gist of the memorial was that in which it was 


may also be here remarked, that as the system of | 
land drainage is extended our sub-soil water supply, | 
now laying stagnant in the soil, will be caged by 
it passage into adjacent streams and rivers, thus 
increasing their volume and flow. 

On mature consideration it therefore seems that 
in the majority of cases our towns and villages may 
have their water supply increased both in quantity 
and quality provided we utilise the sources already | 
at our disposal. We believe that if a Royal Com- | 
mission were appointed this would be the conelusion ' 





asked that the office of borough engineer or surveyor should 
have a legal status analogous to that of the medical officer. 
To this memorial the names of one hundred and thirty-three 
surveyors were appended, including most of the chief ap- 
pointments in the country. Mr. Stansfeld received the 


' deputation with the official courtesy usual in such cases, but 


declined to do anything to carry out its views lest he should 


| imperil bis Bill (the Act of 1872, which was all but useless) 
| by provoking the opposition of local authorities. 


The independence of the borough engineer or surveyor 
has been a question strongly advocated in our columns, 
especially in our last volume, in our remarks on the 





officers to be or even to become acquainted with such sub- 
jects. Hence, for all practical purposes, the engineer should 
be the legally recognised head, instead of, as at present, a 
nobody, generally considered as holding an inferior position. 
We have every respect for the medical profession, but there 
is a limit to ite pretensions, and that we think has long ago 
been arrived at, not alone in respect to sanitary questions, 
but ian regard to the emoluments and honours of man 
branches of science. For a long time past the letters M.D. 
have been the best passport to royal commissions, 
societies, &c. 

The inaugural meeting of the Association was held in May, 
1873, at the Institution of Civil Engineers, Great George- 
street, when officers were chosen, rules adopted, and the 
general constitution of the Society was determined on. The 
latter admits two classes of members, namely, honorary 
and ordinary, which are confined strictly to the head 
official engineer or surveyor of any locality, and not, at 
present, including assistant surveyors. The precise objects 
of the Association were defined as intended to promote and 
interchange among its members knowledge and practice 
which falls within the department of an engineer or sur- 
veyor engaged in the discharge of the duties imposed by 
the Public Health Local Government, and other sanitary 
Acts; 2nd, the promotion of the professional interests of the 
members; and lastly, the general promotion of the objects 
of sanitary science. An important feature of the arrange- 
ments is that meetings shall be held in towns in rotation, 
which will be found most suitable as centres for assembling 
the members; a plan already practised by the British 
Association and others, to the manifest benefit in spreading 
information and collecting local information. 

We have thus briefly traced the history of the Associa- 
tion, and need but add that several meetings have been held 
at which very valuable papers have been read, especially by 
local surveyors or engineers, Birmingham, Manchester, 
Leamington, Liverpool, Leicester, Chester, West Ham, &c., 
have thus been visited, at each of which the peculiarities 
of the district have been specially pointed out. The vo- 
lume of papers thus colle.ted by Mr. Angell presents an 
immense amount of information in regard to drainage, 
sewerage, ventilation of sewers, the treatment and disposal 
of sewage, water supply, and cognate subjects. A large 
amount of statistics is afforded which will be of great 
practical value to all engaged in sanitary matters. 

The Association cannot fail to be productive of great 
good, not only to its members, but to the country generally. 
Bat, in carrying out its objects, a mere practical knowledge 
of the duties of the surveyor or engineer will not be suffi- 
cient. An enlarged knowledge of science generally must 
be brought to bear on those objecta. The geology, botany, 
general topography of localities should be carefully noted 
and reported in the future “ Proceedings.” ‘The question 
of rainfall, temperature, and other meteorological pheno- 
mena will be of great importance. Many analogous matters 
might be named, but from the encouraging progress which 
the Association has already made, we do not doubt that 
its future will not only fully justify its proposed intentions, 
but rather exceed them in practical result. The sanitary 
measures now in course of passing through Parliament 
will evidently not only call on the full energies of existing 
officers, but necessitate the appointment of a largely in- 
creased number. It will be desirable that the Association 
should keep a watchful eye on such new appoiatmenty, and 
it might become a question as to how far they could con- 
trol recruits into their ranks, as is done in medical, chemical, 
and other professional pursuits. We have had some mise- 
rable failures lately in carrying out Acts of Parliament, 
dependent on the possession of scientific knowledge on the 
part of the executive, and therefore hope that the Borough 
Engineers will take warning lest as bad or worse an evil 
overtake them. 

The last conference of the Association took place at 
Manchester, a brief notice of which was given in our issue 
of last week. The President, in his inaugural address, 
first drew attention to the success which had attended 
the work of the Association, which, so far as we can 
judge, has exceeded the highest expectations that could have 
been formed. Drawing attention to the various duties 
which the members had to perform, he especially pointed 
out the responsibility which they incurred. On the one 
hand, surveyors might rashly condemn buildings by hasty 
judgment ; while, on the other, by superficial examination, 
they might involve destruction of life through want of de- 
cided action. He then referred to the relationship which sub- 
sists between the medical officer and the surveyor or engineer 
of corporations and local boards. In ¢ his opinion 
the President considered that the duty of the medical 
officer should be confined within the limite of defining prin- 
ciples essential to the maintenance of public health, apart 
from those mechanical or details which should 
devolve on the borough engineer or surveyor alone, advising 
at the same time a unity of object and work between the 
two officials. In regard to the question of 
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work cordially with such in preference to seeking an inde- 
pendent position by having the right of appeal to a central 
H authority, which we presume means the Local Government 
aE Board. In continuing his remarks he thought there would 
be no difficulty between the local authority, the medical 


officer, and the surveyor, provided the latter acted courte- 


seers 5 


if ously in the exercise of bis duties. 
On this point we join issue with Mr. Lynde, and have 
; have uniformly advised that the borough surveyor or 
of engineer should bave an independently acknowledged legal 
status. The late President of the Association and others fully 
endorsed our views, and we fancy that Mr. Fowler, late of 
Leeds, and Mr. Davidson, of Leamington, could, from their 
past experience, confirm the views we have expressed. 
A list of all the papers read was given at page 30 ante 
’ Mr. Fowler, now of Salford, gave a description of his self 
acting water-closet which has been adopted for general use 
. in that borough. A valuable paper was read by Mr 
Bailey, of Salford, on the “ Prevention of Kitchen and 
; Bath Boiler Explosions, and Bursting of Water.supply 
' Pipes in Winter He last alluded to the great loss of pro- 
perty and sometimes of life owing t apply 
pipes to kitchen boilers, &c, In reference to the remedy 
he suggested the use of safety valves, 
been a lopted, have prevev*e* all the 
He recommer <d a little 
onsidered that it was the 


the freezing of s 


which he believed 


would, had they 
accidents which have oc 
valve of the 
duty of local auth 

: Mr. &. B. E. Clark drew 

tality in English Ile 

fect construction of in-door water 


tion of sewers, the dust-bin, &« an 
ate yo 
’ 


’ desirable t« 
’ He consi highly important that the most efficient 
: men only should be as Sanitary office and 
strongly urged that stringent legislation should be made in 
ave, whether in or out of the 


irred 
owburn type, and « 
rities to insist on the use of such a plan. 
attention to the increased mor- 

attributed this to the imper 
closets, the bad ventila 
d showed that it wa 


ith at sebvols in sanitary subjects 


towns 


eau 
lered it 


appointed ra, 


’ regard to all works of drai 
: house 

> t 
7 In 
‘ 


Vawser, of Warrington, on 
Artisans’ and Labourers’ Dwellings,” the author drew 
attention to the disgraceful manner in which houses 
4 especially those of the lower class, were at present run up. 
In improvements and removals, immediate provision for the 
: persons who had to shift should be made by the authorities 
A building Act was required t 
of houses in regard to safety 
yy then value of the flat 
4 adopted in and thought that it would becom« 
extended to England. 
After a few other papers, among which was one by Mr. 
Fowler, of Salford, on the main drainage of the borough, 
¢ the business of the Association was brought to a close with 
t the usual votes of thanks to the Mayor of Manchester and 


an able paper by Mr 


» enforce proper construction 
or comfort. He 
system, so largely 


whether 
discussed the 


Scotland 


I the President of the Sox iety, followed by Visits to the 

re water works at Woodhead, and other objects of interest in 
} Manchester and Salford. 

i.) : 
; = = — 

fs HEAVY TANK LOCOMOTIVE, 

a We illustrate on page 49 one of a class of heavy tank 

ij locomotives, specially designed by Mr. Fletcher, the loco 
i motive superintendent of the North-Eastern Railway, for 

; working the traffic on the Redheugh incline, near Gates- 


head. This incline is about 1040 yards long, the first part 
rising 1 in 35, and there being then 260 yards of 1 in 21.7, 
then 200 vards of 1 in 24.9, and lastly 110 yards of 1 in 27. 
There is a level at the foot of the incline, on which the 
trains are made up from the various collieries—the traffic 
consisting principally of coal and coke—and the bank 
engine has to start at the foot of the incline. 

Phe locomotive which we illustrate is a plain, six-coupled 
tank engine, with the trailing wheels behind the firebox, 
inside cylinders, inside and outside frames, saddle tank, and 
a coalbox behind the driver's platform. The cylinders are 


18in. in diameter with 24in. stroke, and the wheels are 
4ft. in diameter, while the wheel base is 16 ft. Gin. The 
tractive force which the engine is capable of exerting is 
18? x24 324 24 . 
: = 162 ib. 
45 45 
or each pound of effective pressure per square inch on the 


pistons. 

The boiler barrel is 11 ft. 7in. long by 4 ft. 2in. in 
diameter at the smallest part, the plates being arranged 
telescopically. The firebox casing is flush-topped, and 

: there is a dome at the centre of the length of the barrel as 
shown. The firegrate area is 15.8 square feet, while the 
firebox heating surface is 102 square feet, and the tube 
i heating surface 1125 square feet, the total heating sur- 
; face being thus 1227 square feet. The boiler is fitted with 
four safety valves, set to blow off at 160 lb. per square inch, 
and this pressure is easily maintained. The total weight of 
the engine in running order is 48} tons, distribated as 
fellows: On leading wheels, 16 tons 6 ewt.; on driving 
wheels, 16 tons 12 ewt.; and on trailing wheels 15 tons 
: 12 ewt. 
pe The engine will take up the incline in from 6 to7 mi- 
nutes @ load of 26 ordinary coal wagons, averaging 64 tons 
each; but the usual trains consist of from 27 to 32 of these 
; wagons, and they are worked by the large engine in front, 
: and a shanting engine behind, the shunting engine assist - 
; ing and being placed as a safeguard at the back of the 
train in the event of a coupling breaking. 








only to refer to several preceding articles to show that we | 














The performance in which the engine takes up alone, a | 
load of 26 trucks is interesting and worth analysing. In 
that case the weight of the train is 169 tons, which, added 
to the weight of the engine, makes the gross load 217} tons. 
As the slow speed at which the traffic is worked, the engine | 
friction may probably be taken at 15 1b. and the wagon 
friction at 8 lb. per ton, and the gross frictional resistances 
will thus be (484 x 15)-+(167 x 8)==20794 or say, 2080 Ib. 
As the total rise of the incline is about 115 ft., the work 
done in ascending with the train would thus be: 
Foot-pounds. 

6,483,600 


Frictional resistanee— 1040 x 3 x 2080 
56,028,000 


Work due to lift=2174 x 2240 x 115 





Total 62,517,600 
Taking the time of ascent as 7 minutes, this would cor- 
respond to the exertion of 8,931,085 foot-pounds per 
minute, or 270.6 horse power. Again, at this speed the 
piston speed would be almost exactly 142 ft. per minute 
only, and the mean effective pressure in the cylinders during 
the ascent would be 1254)b. per square inch. On the 
sieepest part of the gradient, namely 1 in 21.7, the mean | 

eylinder pressure would, however, be much higher, as the 

resistance due to gravity would then be 103.2 Ib. per ton, 
or 22,457 Ib. for the whole train. Adding this to the frice | 
tional resistances, 2080 Ib., as formerly stated, we get the total 
resistance on this part of the bank as 24,531 Ib., a resistance | 
which would require a mean effective cylinder pressure of 
24,531 

162 
to overcome it. It is, however, unlikely that quite so high 
a mean effective pressure could be maintained, even at such 
slow speeds, with 160 lb. in the boiler, and it is therefore 
probable that on this part of the line the train slightly luses 
speed and thus utilises a portion of the momentum stored up 
while ascending the flatter part of the incline. It would be 
of much interest to have sets of indicator diagrams taken 

from the engine while performing this work. 


HYDRAULIC PUNCHING MACHINE, 

On pages 286 and 287 of our fifteenth volume, we illus- 
trated one special application of hydraulic pressare to chain- 
cable shears by Mr. Tweddell ; we this week illustrate, on 
page 53, one of his machines of the latest type for ordinary 
boiler yard work, as manufactured for him by the Hy- 
draulic Engineering Company (Limited), Chester. The 
machine there shown is similar to one now being exhibited 
at the Cheetham Hill Exhibition, Manchester, and the very 
complete hydraulic speciality shown by this firm will 
doubtless be a feature of interest during the forthcoming 
visit of the Mechanical Engineers. 

If our readers will refer to our report of a paper read at 
Cardiff by Mr. Tweddell last year (vol. xviii, p. 118), the 
general principle of, and the advantages arising from the 
adoption of, his hydraulic system to special shop tools will 
be clearly seen, and we are glad to notice that, having placed 
beyond doubt its advantages for rivetting machinery both 
fixed and portable, Mr. Tweddell is successfully getting it 
adopted in such special cases as his experience recommends, 
and these are much more common than is generally sup- 
posed, even in premises already laid out with shafting 
and geared machines. Messrs. Aveling and Porter, of 
Rochester, among others, have a hydraulic machine adapted 
for shearing only, and several others also are already at work 
for different purposes. Our illustrations show one half of 
one of the hydraulic combined punching and shearing 
machines, namely, the shearing end, and an end view of the 
punching end. The cylinder arrangements for working the 
ram in and out are precisely similar to many other machines 
on Mr. Tweddell’s system, having self-acting drawback 
motion, which is independent of the man working the ma- 
chine, and which has always a tendency to take the punch 
from the work. This is a most valuable quality, as the man 
has no stop to put in to prevent the punch coming down on 
the plate before he is ready, as is always the case in geared 
machines ; and thus, although it would appear as if hydraulic 
machinery would be slower in the work it can do, this is 
not so, owing to no loss of time from this cause. Twenty- 
two holes per minute can be punched if desired, and should 
too thick a plate be put in no fracture can result, as the ram 
can never have more pressure on than is due to the accu- 
mulator, and there being no flywheel momentum to arrest 
suddenly, no damage ensues. By avery neat and simple 
valve gear the greatest economy is insured in the use of 
water by being able to alter the stroke according to thick- 
ness of plates, by simply turning a nut—similarly by an 
escape valve in the ram no strain can come on stands, &c. 
All these machines are packed with hemp, which can be 
done by any labourer. The blocks which hold the knives 
are arranged so that they can be turned reund and secured 
s0 as to place the knives either in line with, or across, the 
centre line of machines, or at an angle of 45 deg. Com- 
bining with this the greatest facility for the removal of 
shears and substituting stamping and moulding blocks, it 
will be seen that such a machine is a valuable adjunct in the 
smithy, as well asthe boiler yard. The punching end is also 
adapted for rivetting by changing the dies. The engraving 
only shows the shearing end of a double machine, the 
flanges down the back serve to secure the punching end to 
it if desired to have the combination. The two machiues are, 
however, quite independent of each other, and in the event 
of a breakdown only one end is disabled, which is a great 


151.4 Ib. per square inch 











advantage over any other machines; and should it at any 


time be wished to have the shears in one part and the punch 
in another of the works, the alteration can be made in five 
minutes, there being no foundations required, and only the 
pipe connexion to make. 

These machines possess in common with all those on this 
system the great advantage of only using power when 
doing useful work, and not requiring shafting and belting, 
gearing, &c., running all day. This we pointed out as a 
very great advantage in an account of a visit we paid 
to Barrow-in-Furness Shipbuilding Company (vol. xviii., 
p- 237), and there can be no doubt that water pressure 
can be transmitted very great distances without appreciable 
loss. 

These machines take up remarkably little room, and 


' are, we think, likely to become largely adopted when our 


large firms make it a practice to have bydraulic power ia 
their works. 

We understand that the Hydraulic Engineering Company 
have submitted tenders from plans prepared by Mr. Twed- 
dell to one of the great foreign powers of a complete plant 
for a large naval dockyard, with every prospect of its 


| being accepted, and as this plant will be on a scale of con- 


siderable magnitude, we hope to be able to give our readers 
particulars of it as it progresses, and as we have been 
for many years advocates for the application of hydraulic 


| pressure to special shop tools, we can only wish both Mr. 


fweddell and the manufacturers every success in this ex- 
tended application of a system which has already been so 
successfully carried out by the well-known firms who are 
the makers of his hydraulic rivetting machinery. 





THE HAULAGE OF COAL AT THE 
HAZARD MINE. 

We illustrate this week by our two-page engraving and 
by the views on page 60, the arrargements for under 
ground haulage of coal at the Hazard Collieries of 
M. d’Andrimont, at Micheroux, about ten miles from Liége. 
The workings of these collieries are situated at a depth of 
about 65 fathoms, and the the chief bulk of the coal is 
drawn through an adit 3500 yards, the shaft being used 
only for men and materials and for raising a small portion 
of the coal. It is to the adit just mentioned that the ar- 
rangements we illustrate are applied, the haulage being 
effected by an endless chain driven by an engine, which we 
shall illustrate in a future number, and which is charac- 
terised by several special features. 

The section of the adit or tunnel is shown by Figs. 12, 
14, 16, and 18, of our engravings, and from these views it 
will be seen that it is laid with two lines of rails, one for the 
outgoing full wagons and another for the ingoing empties, 
these lines being of 214 in. gauge. At the outer end of 
the tunnel is fixed the arrangement shown by Figs. 1, 2, 3, 
4, 9, and 9, this consisting of a strong girder spanning the 
tunnel and carrying six pulleys arranged as shown. The 
chain is as we have said endless, and the outgoing portion 
drawing the full wagons passes over the pulleys E and F, 
and then off to the hauling engine. From the engine the 
pulley returns to the pulley D and thence round the pulleys 
C, B, and A, and into the tunnel. The pulley C is a stretch- 
ing pulley, and can be adjusted by the scr-w shown. At 
the inner end of the tunnel the arrangement is that shown 
by Figa 12, 13, 14 and 15, the chain there passing round 
another stretching pulley K, which can be adjusted by the 
long screw L. From the stretching pulley the chain passes 
first from the pulleys H and then over those marked G, 
these latter being situated about 6 ft. 6in. from the pulley 
H. The pulley K is also shown in Fig. 7, 

There are three curves, or rather bends in the tunnel, 
and the arrangement adopted for passing these is shown by 
Figs. 16 to 19 on page 60. On approaching each curve 
from the near end of the tunnel the line for the full wagons 
is gradually raised with a gradient of 15 per 1000 by 
placing timber packing under the rails until the level of; the 
latter has been raised 7jin., as shown in Fig. 17. From 
this point the line is made to fall again, and at 4 ft. 11 in. 
from the highest place, or just at the bend of the tunnel there 
is fixed a timber framing carrying horizontal pulleys as 
shown in Figs. 16, 17,{and 19, these pulleys being so 
situated that the chain in passing round them is carried 
clear of the wagons. The latter thus pass round the bend 
by the action of gravity, the chain being again brought to 
act upon them when they arrive at the straight part of the 
tunnel by the depressing pulley shown to the left in Fig. 17, 
and in Figs. 18 and 19. The chain, it will be noticed, gives 
motion to the wagons simply by resting onthem. For the 
ingoing empties the arrangement is exactly similar, save that 
the line is gradually raised as it approaches the bend from 
the outer end of the tunnel. The arrangements at the 
Hazard Collieries have proved very efficient, and are hence 
well worthy of notice. 

Apart from these mechanical arrangements the Hazard 
Collieries are especially known from the success which has 
attended the efforts of their owner, M. d’Andrimont, to 
promote the health and prosperity of his workmen, and to 
provide them with comfortable homes. Of these social 
arrangements we gave a brief account on page 171 of our 
sixteenth volume, and they well deserve the atten- 
tion of all interested in promoting the welfare of our mining 
population. 


Taz Amenicay Izos Traps.—Advices from Pittsburg 
state that the as of affairs has greatly changed in that 
district. Stocks been materially reduced since January, 
and the tone of business is now favourable to the seller. 
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NOTES FROM THE NORTH. 
Graseow, Wi y- 
Glasgow Pig-Iron Market.—Dulness ruled in market 
last Thursday, and only a limited amount of business was 
done during the forenoon at 60s. 3d. cash, and 60s. one month, 
with lower prices at the close in the afternoon. There was 
no change in makers’ prices, and the tendency was rather to 
reduce the production by blowing out some more furnaces 
than lower the quotations. The market was somewhat better 
on Friday, and the nominal closing price was 60s. 3d. cash. 
Monday's market was firmer, and sellers were asking up to 
60s. 6d. during the forenoon, although there was a slight 
_ decline in the afternoon. A smal] business was done yester- 
day morning at 60s. 3d. cash, at which rate there were still 
buyers, sellers asking 60s. 6d. per ton. In the afternoon the 
market was quiet, and 2000 tons were done at 59s. 9d. four- 
teen days fixed, the market closing buyers at 60s. 3d. cash, 
sellers at 60s.44d. The warr@nt market was steady to-day, 
but witbout any advance in prices. Only one lot of 500 tons 
at 60s. 44d. was reported during the forenoon, the market 
closing sellers at 60s. 6d., buyers 60s. 44d. There was no 
business reported in the afternoon, and prices were un- 


changed. The only change in makers’ prices reported to- 
day was Glengarnock No. 1 down 1s., with no change in No. 3. 
The following are the official quotations : 
No.1. No. 8. 
se. d. s. d. 
G.m.b., at Glasgow eee ere 620 606 
Gartsherrie ,, - ose 686 626 
Coltness 0 80 ene ose oes 690 650 
Summerlee__,, = ace eco 666 620 
Langloan motte ese - 67 0 620 
Carnbroe 90 eve 640 620 
Monkland ee te 620 610 
Clyde ae “a aa 640 616 
Govan, at Broomielaw _.... eee 626 610 
Calder, at Port Dundas = 68 0 620 
Glengarnock, at ove 67 6 626 
Eglinton a ove 620 600 
Dalmellington ,, we 610 5690 
Carron, at Grangemouth, selected 676 — 
Shotts, at Leith ... eve oe 680 640 
Kinnell, at Bo'ness o 626 696 


(The above all deliverable alongside). 
Bar iron ose 81. 108. to Ot. Os. 

Nail rods ese eee . 90 Os. 
Last week’s shipments amounted to 13,215 toms as against 
0352 tons in the corresponding week of last year. Ove of the 
Lochgelly blast furnaces (the last) has been blown out, 
making the number now in blast 117 as against 72 at the 
eame time last year. 


Stobcross Dock.—At yesterday's Clyde Trust meeting the 
minutes of the committee on new works were submitted, 
which bore that, at a meeting held on the 29th of June, there 
was read a letter from the engineer, recommending the 
strengthening of the swing-bridge to be erected at Stobcross 
Dock by Sir William G. Armstrong and Co. so as to be 
capable of carrying on any part of it traction engines or 
bogies of any gauge with loads of 50 toms; and there was 
submitted an estimate by the company of the extra cost, 
amounting to 10901. The meeting agreed to recommend 
that the bridge be thus strengthened, but that the alteration 
be without prejudice in all other respects to the present con- 
tract. The recommendation of the committee was confirmed 
by the trustees. 


North British Association of Gas Managers.—The four- 
teenth annual meeting of this association was held in Dundee 
last Friday. The president, Mr. G. R. Hislop, F.C.S, 
manager of the Paisley Corporation Gas Works, occupied 
the chair, and delivered an interesting and instructive open- 
ing address. A number of other important papers were also 
read, and altogether the meeting was one of the best yet 
held by the association. There was a _ addition to the 
membership. Mr. Stewart, manager of the Greenock Cor- 
poration Gas Works, was appointed to the presidency in sue- 
cession to Mr. Hislop. 

Water Supply of Greenock.—For several years past the 
water supply of this important watering place on the Firth 
of Clyde has been insufficient for the gradually increasing 
dimensions of the town. In the summer season great incon- 
venience has frequently been felt in consequence of a stinted 
allowance of water, and two years ago a connexion was made 
with the Greenock water supply, but the pressure was not suf- 
ficient to reach the higher levels. This additional supply, 
although remedying to some extent the former scarcity, has 
been felt to be madequate, and the Burgh Commissioners 
have for some time back been arranging for an extension of 
their present reservoir, which is greatly deficient in storage 
accommodation. Contractors were lately advertised for, and 
the estimate of Mr. Brodie, contractor, Greenock, has been 
aceepted. Mr. Brodie’s estimate amounts to 2700/., being 
15001. less than the highest offer. This sum includes the 
enlargement of the reservoir, and the construction of a large 
filter which it has been agreed to add to the works. The con- 
tract is to be completed within six months. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Disputes between Miners and Employers.—The Butterley 
Company's miners have received notice of a further reduction 
of wages. At the Swanwick Collieries the men have been on 
strike some time, The miners on strike at the Moorewoods’ 
pits have met er and have determined to in out. 


Limited). 
2 of this company 
in June with 140,000!. of liabilities) by the 

the Shareholders’ Committee, stating i 
) taken piace between that and the Creditors’ - 
mittee, which have resulted in the latter deciding to recom- 
mend the acceptance by the creditors of 12s. in the pound, in 
instalments. 

New Colliery Undertaking near Dronfield.—The Dron- 
field Silkstone Coal and Coke Com y have secured an ex- 
tensive field of the block shale (or Si ) coal, underlying 
rence pes ng estate and some lands adjoin- 
ing, and are g with preparations for developing the 
seam on a large scale. Two shafts, each of which will be 
12 ft. in diameter, are being sunk, one for drawing, the other 
for pumping and ventilating purposes. These are now making 
good progress. Coke ovens will be erected on the spot, the 
Silkstone eoke being specially used in certain of the eld 
trades. The Midland Railway Company will construct a 
branch line of about three quarters of a mile in length to the 
colliery from their main lines. 

New Loop Line of Railway.—Owing to the great and 
growing development of the iron and coal traffic from the 
old and many new undertakings of these natures, which now 
exist in the vicinity of Dronfield, Unstone, &¢., the Midland 
Railway Company have staked out, and just commenced, a 
loop line in order to relieve the main lines from the heavy 
traffic and from shunting operations at an inconvenient point. 
The loop begins at the east end of Dronfield station sidings, 
passes at the back of the Bessemer Steel Works of Messrs. 
Wilson and Cammell, thence by Firth Wood to the collieries 
of James Rhodes and Son, the Unstone Coal and Coke Com- 


pany, and the collieries of Messrs. ry dey Son, beyond 
which it rejoins the main line. It is probable that 
the loop just detailed will presently be extended to Lockoford 


Junction, whence there is already a double line for goods 
traffic only to Clay Cross. 


The Coal Traffic to London by Rail in June.—There was a 
= of 40,000 tons in June as compared with May. 
the Midland, however, took 122,230 tons as against 109,982 
tons in May, but the London and North-Western only car- 
ried 66,703 as against 78,196, the Great Northern 62,164 
———— with 74,693, and the Great Eastern 38, (76 against 
63,160 tons. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLespRroven, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a fair 
average attendance on Change at Middlesbrough. Business 
was flatter and prices were lower, being based on No.3 
Cleveland pig selling at 50s. per ton. The production of pig 
iron ex s the demand, and there are t who believe 
that prices will fall still lower. 


The Finished Iron Trade. — This great branch of the 
staple industry of Cleveland is in such a depressed condition 
that it is feared some of the works will shortly be thrown 
idle for want of orders. The mills and forges are working 
irregularly. Prospects force the most experienced men to 
say that many months must elapse before anything like a 
general revival of trade takes place. 


The Self-Adjusting Shot-Hole, and Leak Stopper. — At 
the Middlesbrough iron market yesterday, Wood's patent 
self-adjusting shot-hole and leak stopper was exhibited, and 
attracted a good deal of attention. The application of this 
patent is simple and effective. 


The Wages Question.—The wages question in the finished 
iron trade is now becoming the most important matter for 
both masters and men, and must be dealt with at once. 
Last week it was decided that should the question be referred 
to arbitration Mr. Edward Williams, general manager of 
Bolekow, Vaughan, and Co.’s extensive works should represent 
the masters,and Mr. Mundella, M.P., the men as arbitrators, the 
appointment of umpire to be made by the Board of Arbitration. 
At a meeting of the employers connected with the Board of 
Arbitration the following resolution was passed : “ That the 
whole question be submitted to arbitration as promptly. as 
possible—the decision of the arbitrators to take effect from and 
after the 18th of July, for six months, and that pending the 
award 10 per cent. of the wages be paid into a bank to the 
order of the arbitrators; or that for six months from the 
present 9s. per ton for puddling, and correspondin, for 
other labour be paid, and that the wages for the following six 
months be decided by arbitration ; the complete case for the 
employers to be in the hands of the arbitrators and the re- 
presentatives of the men on or before the 15th of October 
next—the complete reply thereto from the representatives of 
the workmen to be in the hands of the arbitrators and the re- 

resentatives of the employers on or before the 15th of 
November, and the decision of the arbitrators to be published 
not later than the 16th of December. That the opera- 
tives’ representatives be requested to give a reply as early 
as convenient, but not later than Thursday, the bth inst.” 
On Monday the operative members of Board held a 
meeting at Darlington and resolved, “ That this i 





The 500 men and boys who have been on strike for several 
weeks at the Rosa and Old Mill Collieries, near Barnsley, have 
again received union support, and are, therefore, still 
out. At the Orgreave Colliery, near Sheffield, the men 
ask for an advance of 9d. per day, 6d. per day for fillers, and 
& rise of 2d. per ton on the tonnage owing to the adoption of 
safety lamps in place of naked lights. 

The South Yorkshire Miners’ Association.—The Shirland 


grets that the wages question is not yet settled in Sou 
Staffordshire and other districts, which places the 
in the North of England under grave responsibility in effect- 
ing settlement as to what the wages scale » be; and 
having had the Northern Employers’ offer of the 8th of this 
pacer ah wae Pangea hire ty yh eee ced mag’ ty 

i of the year with the following proviso: That in 
event of the Conciliation Board of South Seaffordshire or by 
independent meeting of workmen and ewployers effecting a 





workmen | i 





ae Bn THE SOUTH-WEST. 
perations are being carried 

and the collieries with vigour Five eset ding dy rong 
and another is expected to be lighted this week. The output 
from the collieries has been during the last fortnight 
than in any similar period of time since were started. 


Newport Abercarn Black Vein Steam Coal Company. 
The directors of this company report @ continuance of th 
almost im wages Eg 5s which it is necessary that 
way should be made. It is believed that the ion of 
roc pany napettered or yr Prnaw ag hhogges pen 1 vein 
amount upwards of 12 yards, or, as nearly as possible, 
half the distance to be euch to that seam. Phe total ex. 

nditure since the commencement of operations has been 
07,6701., of which no less than 76,292/. has been expended in 
machinery and permanent works. 

Great Western Railway.—A branch line between Frome 
and Radstock has been opened for traffic. 


Wages in the Forest of Dean.—A reduction of 4d. per ton 
for cutting coal has been made in the wages of the colliers 
at the Tufft’s Level pits, Forest of Dean. The men gave 
notice of an advance, but an examination showed that by the 
1871 rates, they were receiving more than their fellows in 
other collieries. 


Caerphilly.—On the whole, the house coal trade has been 
very good at the collieries since the resumption of work. 

Neath Tramway.— Mesars. Speight, the contractors for this 
tramway, are laying the rails with speed. They have already 
passed the tin works at Melyncrythan, the stone block pitch- 
ing being also completed for that distance. A branch from 
Neath to Briton Ferry will be completed in a few weeks. 


Rivers Po.tution Bitt.—This Bill which passed through 
committee last week was read a third time in the House of 
Lords last Monday. Of course the real discussion of its 
clauses has yet to be gone through in the Commons, and 

yssibly it may share fate of the gas and other measures. 
ye can hardly see how ite provisions can be possibly dis- 
cussed during the present session even in the emasculated 
state of the measure. One advantage, however, will be ob- 
tained by the delay, in the fact that time will he afforded for 
full discussion of the difficulties that surround the question. 
We may thus hope for a final measure during the next 
session. 











Tus Parent Br11.—Since last writing on the subject 
petitions against the Bill have been ted to the House 
of Commons from the Bradford Chamber of Commerce 
(June 24), Bradford and District Trades Council (June 24), 
members of the Southampton Trades Council (June 25), 
and from Frederick Joseph Bramwell, President of the Insti- 
tution of Mechanical Engineers (July 6). Petitions for 
alterations have been ted from the inhabitants of 
Liverpool (June 23). Inhabitants of Bedford (June 23). 
Members of the Patent Law Committee (June 24), and from 
the working men of Rochdale (June 24). Mr. C. E. Parker 
Rhodes (June 29) prays fora Royal Commission to consider 


some very curious pro which he makes with a view to 
the reform of the Patent Laws. Up to the 6th inst. 21 
itions with 246 have been presented 


pet br ) 

the Bill; 24 petitions with 905 
tions; one petition with one 
Commission, and one tion wi 
a Select Committee. 
of the Bill. 


signatures pray for alter 
‘or o 
ure odes he a Boyal 


179 signatures s for 
here is not a single petition ES eens 





Tus Gas Qusstion.—As we anticipated in our issue of 
the seston of 1876. Aiter the preotetion, by Ma: Heygate, 
heyy eg yt yo 
reply ur » itan 
Board of Works, that was afraid that it en 
power to state when the Bill would come on 
session, but that next session 
in their er, would 
oceupied at the present 
that all the expense of 
spent, in our ju 


no 
1876. With the 


£ 
i 
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REPORT ON A TEST TRIAL OF A SWAIN 
TURBINE WATER WHEEL.* 
By James B. Frasycis, C.E., of Lowell.t 


Dear Stz,—I send you, on the accompanying sheets, the | 


principal data and computed results of the experiments on 


Vater Wheel in your No. 5 Mill. 
} oad are, of pol fully aware of the circumstances under 
which these experiments were made, but as a matter of record 
] will briefly describe them. : ; : 
During the last summer you ie in a pair of Swain 
turbines, 72 in. in diameter, and of about 330 horse power 
each, on 18 ft. fall, both of the same pattern, in place of the 
certre-vent wheels that had beemin use in the same mill 
since it was built in 1849; and it became necessary, for the 


on | also described in the work above referred to. 
the Power and Discharge of the Westerly Swain Turbine | i 


| which in this case was without contraction at the ends. This 


is given in “Lowell Hydraulic Experiments,” the second | diameter with t 
edition of which was published in 1868, The friction pulley 
and the bell crank were identically the same as used before. 
The brake was new. The hy y was the same 


as was used in testing the Tremont ine in 1851, and is 


= 
! 
: 
i 
é 
3 
3 
: 
i 

e 


The ipal difference in the apparatus was in the weir, ineh 


was so made in order to obtain a greater length of weir; the 
wer, and, of course, the quantity of water discharged, 
ing considerably greater in the Swain wheel than in the | 

Centre-vent wheel it replaces. The formula determined 

from the experiments made at the Lower Locks, in 1852, for 





weir 

the top of the weir. ‘acting on the wheel was ob- 
served by noting the height of the water in the wheel-pit and 
the head in the penstock, substantially as in the experiments 
of 1819, above referred to. The box containing the gauge 
computing the flow over the weir requires complete contrac- for observing the height in the wheel-pit, communicated with 
tion at the crest, and either complete contraction, or none, at | the wheel-pit by means of a lead pipe 0.76in. in diameter, 
the enis. In this case the eo atraction at the crest was com- | placed ia the angle formed by the floor and wall of the p't, 

pierced with holes one-eighth inch diameter, 
f he’ about one foot apart. The brake was of oak, 
ee, moiparen, Te the long arm having an effective length of 





| . 10.760 ft., which was increased by the unequal 























lengths of the arms of the bell crank to 





Fig. 2 5.000 


10.760 x _ == 11.969 ft. 
4.495 






oo keer teen a egg 





ee 








2 The weight of the brake was .,. 2224.75 |b. 
~ - friction pulley ... 5025.00 ,, 
8253.75 ,, 





The friction pulley takes the place of a beve! 
gear weighing 2440 lb. The difference between 
the weight of the brake and friction pulley and 
the bevel gear, viz., 5813.75 lb., was counter- 
balanced by a combinaticn of suspencion rods, 
levers, and weights, which left the same weight 
on the step on which the wheel runs, during 
the experiments, as in the ordinary running of 
the wheel. ‘The counterbalance relieves the 
step of the extra weight, by moans of the brake 
lifting against the upper flange of the friction 

ulley. 

E The weights used were mostly pieces of pig 
iron of various weights, which were marked upou 
them by the city sealer of weights and measures. 
Asa check, the weights in the scale were fre- 
jb quently taken out and weighed in a mass on 

] platform scales. The bell-crank, which formed 
the scale beam, was balanced when there was no 
| | weight in the scale. 

\ - —- The floor and walls of the wheel-pit were 

: “> water-tight. The leakage at the weir, if any, 
a. was too small to be taken account of, 

The experiments detailed on the first Table, 

I think, require little explanation beyond 
what is contained in the headings of the 
several columns. You will observe that 
Fis they are not in all cases given in the order 

. in which they were made. The first twenty- 
two experiments were interded to be a pre- 
liminary trial, to ascertain if the testing ap- 
paratus operated satisfactorily, When they 
were made it was supposed that the full open- 
ing of the speed-gate was 13.00 in., and they 
were intended to be made at a quarter, half, and 
full gate. It was subsequently ascertained that 
the full opening was 13.08 in. The remaining 
experiments were made with special reference to 
determining the quantity of water discharged at 
each full inch in height of opening of the speed- 
: A gate, from two to twelve inches, and when fully 

open. 

PThe experiments have been plotted on section 
paper, and a series of curves drawn for the 
several heights of gate, for the pemeeee of inter- 
polation and eliminating irregularities. 

The second Table (see next page) has been de- 
duced from these curves ; it i that from 

s 9 in. to 13.08 yo pes or say from about 

Pig two-thirds gate to full gate, the maximum co- 

















io’ 


w 


; 0.889, or about one per cent.; the velocity of 


ponding to the coefficient of usefu 











purpose of gauging the quantity of water drawn by the Boott 
Cotton Mills from the canals of the proprietors of the locks 
and canals on Merrimack River, to ascertain the quantity of 
water discharged by them at different heights of speed-gate, 
and with different speeds. For this purpose a gauging weir 
was constructed below the Westerly wheel, over which all 
the water flowed which passed through the wheel. This was 
«| that was required for the purpose of gauging the quantity 
of water discharged. At your request, however, 1 at the 
same time weighed the power of the wheel, for the purpose 
of ascertaining its efficiency as a motor. 

The apperatus used for weighing the power was sub- 
stentially the same as was used to testing the centre-vent 
water wheel in the same mill, in 1849, a description of which 

* From the Journal of the Franklin Institute. 

t The Report on the Swain Turbine here given was made 
to A. G. Cumnock, Esq., agent of the Boott Cotton Mills, 
Lowell, Mass. In the note accompanying the manuscri 
sent us, the author states that the experiments were 
with great care, the necessary apparatus being constructed 
*t considerable cost. He also states that the makers of the 
turbine had nothing to do with the experiments, and bore no 
jaitof the expense; they must therefore be considered free 
irom any bias in favour of the makers. 





| with the speed-gate fully open, was about 0.2 ft. 


tively to the velocity due the head, corres- 


um 
for 9 in. gate about 0.720, and for 
full gate about 0.766. At half gate the maxi- 
~"\ mum coefficient of useful effect is about 0.78, 
at a relative velocity of about 0.68. At one 
quarter gate, the maximum ient of useful effect is 
about 0.61 at a relative velocicy of about 0.66, 
Very respectfully, 
(Signed) James B, Francis. 
Lowell, Mass., Feb. 24, 1875. 


et ee Sete eee ; Seances efficient of useful effect varies from 0.828 to 


—f 
the exterior circumference of the wheel rela- 
é effect, 


— - 





plete, and at the ends nothing ; the discharge has been com- 
puted by the formula 
Q=3.33 LH* 
In which f 
Q=the quantity of water discharged, in cubic feet | 
r second. 





APPENDIX. 
L=the length of the weir=16.311 ft. | Description of the Seventy-two Inch Swain Turbine Water 
H=the ye the weir, in feet. Wheel, built by the Swain Turbine Company, Lowell, 
The discharge from the wheel caused great commotion hea y seg eo upon at the Boott Cotton Milla, 
the wheel-pit, and the weir being too near to permit the Avg. ’ ; , 
water to free itself, naturally, from disturbance before reach- Fig. 1. represents a vertical section through the yee ¥ of 
ing the weir, a rack or grating in which about one-fifth of the wheel and pit, showing the measuring weir w, and the 
the area was open for the ge of the water, was placed rack r, and also parts of the weighing friction 
parallel to, about 4.6 ft. distant from the weir; the rela- pulley p, brake 5, and ——e i grata 
tive position of wheel, rack, and weir ne the same asin ‘Fig. 2 represents a pe Se ee 
the experiments on the Centre-vent wheel in 1849, and re- | flame with weir a . 


resented on Piate VIII. “ Lowell Hydraulic Experiments.” | Figs. 8, 4, and Srepresent & vertical section through the 
Pho fall in. passing the rack (en whieh ite efficiency in centre of the wheel, on a larger seale, with a of portions 
| equalising the flow mainly de outer surface 


pends), in the experi | of the wheel and gate, and a development of 
: The crest | of the wheel. ‘ : F : 
of the weir was 12.08 ft. above the bottom of the race-way. | The lower curb C is a strong dise of cast iron, with a short 
The depth on the weir was observed by means of a - | eylinder upon which the gate moves, and an inner tube with 
gauge, placed in a tight box on the u side of the rack, diverging sides, through which the water leaving the wheel 
which communicated by means of a pipe 075 in. in is discharged into the pit. There are three arms reaching 
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TABLE. 








Coefficients of Useful Effect for Several Heights of on 


ater Wheel, in Boott Cotton Mill No. 5, in August, 1874. 


1 Gate, and Velocities of Wheel, deduced from the Experiments made on the Seventy-two-iach Swain Turbine 








Height of Open- 
ing of Speed 


Gate, ET Ee eS I ee 


Inches 0.69 | 061 062 | 063 | 066 0.65 | 














13.08 Fall Gate 0.765 0771 0.776) 0.782, 0.788 0.793 


1200 0.775 0.781 0.786; 0.791) 0.796 0.802 
11.00 0.775 0.781 0.786 0.792) 0.797 0.802 
10.00 0.782 0.788 0.794) 0.800 0.805 0.810 
9.00 0.779 0.785 0.791 0.797 | 0803 0 805 
800 0.771 O.777 0.783 0.788 | 0.793) 0.797 
7 00 0.764 0.769 0.774 0.778) 0.781 0.784 
6 00 0.742 0.747 6.751 0.754) 0.757) 0.759 
6.00 0.708 O.71L 6.714) 0.717)| 0.719) 0.721 
4.00 0.654 0.658 0.661 0.664) 0.666 0.668 
8.00 0.576 O579 O581 0.683 | 0.585) 0.5686 
2.00 0.474 OA74 0.473 0.472) 0.471) 0.469 


from the sides of this tube to the hub which forms the pintle 
upon which the wheel revolves. The step 5S is a cylinder of 
white oak, with conical ends, and is free to revolve with the 
wheel or to remain stationary upon the pintle while the wheel 
revolves around it. By means of pipe (_/ ) water is supplied 


Coefficients of Useful Effect ; the Ratio of 


the Velocity of the Exterior Circumference of the Wheel to the Velocity due the Head acting on the Wheel, 
being as given in the Headings of the Several Columns. 





0.66 | 0.67 


| 0.68 | 069 070 | 071 |072 O73 0. 


™ 0.75 | 076 | 077 | 078 | 0.79 | 0.80 














SS 





0.798 0,803 0.908 | 0.813 0.818 | 0.822 0.827 0.830 0.832 0.834, 0.835 | 0.835 0.834 0.833 | O.83L 


0.807 | 0.811 | 0.816 | 0.820 0.824 | 0.828 0.832 0.835 | 0. 
0.807 | 0.812 | 0.817 | 0.821 0825 0.829 0.831 0.833 0. 
0.815 | 0.820| 0.824! 0.828 0831 0833 0.834 0.834) 0. 


837 0.838), 0.839 0.838 0.837 0.835 | 0.831 
833 0.832) 0.830 | 0.827 0.824 0.819 | 0.815 
833 0.831; 0.828 | 0.824 | 0820 | 0.814 | 0.809 


0.812 | 0.816 | 0.820 | 0.823 0825 | 0.827 0.828 0.827 | 0.825 0.823) 0.820 0.815 O8tL 0.806 | 0.800 


0.800 | 0.802 | 0.804 | 0.805 0806 | 0.807 0.806 0.805) 0 
0.787 | 0.788 | 0.790! 0.790 0.790 0.790 0.788 0.786 


0.760 | 0.761 | 0.761 | 0.760 0.759 | 0.758 0.756 0.753 0. 
0.722 | 0.722 | 0.721 0.720 0.719 60.718 O717 0.716) 0. 
0.669 | 0.669 | 0.668 0.6867 0.665 0.663 0.660 0.657 0. 
| 0.586 | 0.586 | 0.585 0.584 0.582 0.580 | 0.678 0.675 | 0. 
| 0.466 | 0.463 | 0.460 | 0.456 0.451 0.446/| 0441 0.434 0. 


TUTE OF CIVIL, MINING, AND ME-| 
CHANICAL ENGINEERS. 

Frest Anyxvat Excursioy. 
Taz first annual excursion of the members of the Chester- | 


CHESTERFIELD AND DERBYSHIRE INSTI- | 


803 0.800! 0.798 | 0.795 | 0.791 | 0788 | ©. 

‘783 0.780! 0.777 | 0.772 | 0.768 | 0.763 | 0.757 
751 0.747| 0.743 | 0.739 0.734 | 0728 | 0.722 
713 0.710| 0.707 | 0.704 06.701 | 0.697 | 0.693 
655 | 0.652) 0.648 | 0.645 0.641 | 0.637 | 0.633 
571 0.568; 0.663 | 0.559 0.555 | 0.560 | 0.545 


428 0420) O412 | 0404 0.395 0.385 | 0.875 


ON THE WEAR OF RAILS.* 
By A. L. Hovtey. 


Tasers are various features in connexion with the wear 
of rails that | would like to hear more fully explained, and 
I regret that more gentlemen are not present to take part 


to the step, ~ Sg ari its contre and escaping outward | 614 44 Derbyshire Iustitute of Civil, Mining, and Me-| in their discussion. I will therefore confine my remarks to 


over its en 
shaft ¢ aad the wheel coupling v, can be removei to replace 


screws ¢ tin the flange of the shaft, aro used to adjust the 
wheel vertically. 


the step, without disturbing either the wheel or shaft. The | 204 of ——— under auspices of the most highly favour- | 
able nature. e 


Institute has now been in existence over 
four years, but the members have never before, as a body, 
visited other localities in order to see what their brethren | 


The gate G was made with two cylinders, N and M, at- shemuinegs emp diin 


tached at their tops to a disc Q, which forms an angle of 
80 deg. with the cylinders. At the lower end of the outer 
eylindr is a narrow flange to which is fastened the leather 
packing, which prevents the escape of water between the gate 
and the lower curb. This gate has 24 guides, 3 of them being 
of cast iron, and of the form shown in the plan at ¢ 
Fig. 3. The other guides, 21 in number, are of bronze, 
0.23 in. in thickness, and 18.04 in. long. These are sharpened 
at each end to 0.0¢in. in thickness, with a bevel on each side 
1 in. long; and are so set as to form an angle of 14 deg. 
with the tangent to the wheel passing through their inner 
edges. 
Gutside of, and in a line with, the thick guides, are 
laced three stands, one of which is seen at o, Fig. 3. 
hese support the chamber E, and the wheel cover L. The 
lower dise of this chamber is slotted, so that the guides may 
enter the chamber when the gate is raised, by means of the 
hoisting rods which pass through the thick guides. The 
figure represents the gate fully opened. The gate is opened 
by lowering, and closed by raising it, so that when the gate 
is first opened, the water is admitted into the wheel, imme- 
diately under the crown, and the depth of the section of the 
stream passing through the guides is increased io proportion 
as the gate is opened. The lower edge of the chamber, and 
the upper edge of the gate, are finished so as to form a close 
joint when brought into contact. The inner edges of the 
ides are 1{ in. distant, radially, from the outer edges of the 


uckets. 

The wheel W is 72 in. in diameter at the outer edges of 
the buckets, and 23.35 in. in depth from the under side of 
crown to the lower edge of the band. Is has 25 buckets of 
bronze, these being formed between dies in press, and 
having @ crown plate and the lower band cast upon them of 


iron. 
Fig. 4 ts a horizontal section just below the crown plate, 
and represents the form of the bucket for the first 6 in. 
re Sy f f the cylindrical 
hig. 5 isa eat of a portion of the cylindrical sur- 
face ef the wheel contuining the outer edges of the buckets. 
The i wef the. besbed- lies in 0 vertical plane 
the axis of the wheel, and is parallel to this 
the underside of the crown, toe point about 5} in. 
below it, and from thie peimt. ie contimued in the form of a 
having « radius-equgl to one-fifth of the diameter 
the wheel, and having its centre in the cylinder forming 
the outer circumference of the. wheel, Thus forming, in 
connexion with the surface of the adjoining bucket, an out- 
let which is in effect a union of two wheels, an inward dis- 
, and a downward discharge. 
The following measurements were made at the mill before 
the wheel was started :-— 


Vertical distance from under side of crown 
to the lower edge of the buckets . 23.35 


£5 


in. 





Vertical distance from the under side of 

crown to the top of band B ese eve me 

sq. 
Total area of outlets of wheel (26innumber) 9.558 
in. 

Vertical movement of ese 13.08 
Mean shortest distance from the inner odge 

of one = gaacaeathan adjacent guide ( 

ia pumber) ... oe onp sas ow ~ 
Total area of inlet in speed gate... . "Zs80 

A Braztitay Inonctav.—The important French meche- 


: 
named the Javary, for Brazil. thickness of the plates 


A short time back a desire was expressed by some of the 
members to visit and examine some of the larger collieries | 
near Nottingham. Mr. Charles Seeley, formerly M.P. for | 
the borough of Nottingham, and the owner of several collieries 
in the vicinity, became aware of the fact, and offered every | 
facility for indulging the exploring tendencies of the visitors. | 
A special train for the line of the Midland Railway Com- 
pany accordingly left Sheffield at 6.40 a.m. on the day | 
stated, and called at every station between there and Chester- | 
field, as well as at those on the Erewash Valley branch up to | 
Nottingham. Special trains also ran from Derby and Mans- 
field, together with other places, in order to accommodate such 
of the members as desired to go forward. 

The train reached Nottingham about 8.40 4.m., and at nine | 
the excursionists marched, to the number of 200, in a body 
to Radford Station, on the Nottingham and Mansfield line. 
Here a number of vehicles were awaiting, and in these 
the party drove thence to the Newcastle Colliery near Not- | 
tingham, the property of Mr. Charles Seeley. } 
The object of the visit there was to witness the operation 
of Mr. Fowler's arrangement of “tipplers” or “* kickers,” 
which had been found to be of great use in this and other | 


mines. 

These tipplers consist of large iron cages fixed on the top | 
of the banks so placed as to deliver the coal with as little 
breaking up as is possible. The cages revolve, and the bottom 
of each is so constructed as Jo be heavier than the top, so that 
it is self-righting. When a tub of coal comes up the bank | 
from the shaft it is run intoacage. The banksman then bya | 
pressure of his foot turns the cage upside down, and the con- | 
tents of the tub are emptied upon an inclined surface and | 
slide down to the conte without much slack being caused. | 
The system was greatly approved of by the visitors, it being | 
ane oe improvement on the old plan of tipping from the | 
tub end. | 

The party then went forward to Mr. Seeley’s colliery at | 
Cinder Hill, a pit which is being worked with several new | 
improvements and with very satisfactory results. The chief | 
feature of interest to the visitors was Mr. Fowler's hydraulic 
onsetting machinery at the bottom of the shaft in pit No. 4. | 
By this ingenious contrivance the empty cages which come 
down thes of the pit are pushed off, the full ones | 
are shunted into the p thus vacated by the movement of | 
a ram which is actuated by hydraulic power. The move- | 
ment is very rapidly effected, very simple in construction, | 
and saves a good deal of manual! labour. Mr. Fowler pa-| 
tented the — > — Soap but it does not appear | 
to be in use, h its advantages are manifest, 
even to the un upmitieted. 7 

meng 3 Torkard was next —— — various 
members did not forget to pay t was li y & passing 
tribute in the old peck y to the tomb of Byron. They 
then went on to the Annesley Colliery, chiefly with the in- 
tent of examining « system of underground working by 
means of an endless rope, so as to dispense with horse ately 
as well as to transfer the more ry ay Beery to 
place. bed is laid in oe — tram hue, and 
works on at — tervals, being over @ 
wheel at Leroy ot of i a i 


. y 
entertained at luncheon, and afterwards returned to Notting- 
bam. 








Prrtrce Epwaxp Istayp Balt war.—Trains are now run- 





ning on this line. 





which have been put on the Javary is said to be something 
extraordigary. 


intermediate piece aa connecting the chanical Engineers took place on Tuesday in the neighbour- | one branch of the subject. 


Let me premise by saying that because I happen to be 
interested in the manufacture of rails, I hope it will not be 


| inferred that I shall necessarily oppose all forms and kinds 


of rails that are not easy to make. The general experience 
in rolling mills is that there is more margin of profit on an 
equal output of complex and difficult forms, than on simple 
and easy ones. Railway companies pay in the long run tor 
the difficult shapes they call on rail makers to produce, and 
the rail makers, satisfied that | pany must average about the 
same for long periods, would as willingly make complex 
shapes as simple ones when they become standard. This fact 
I hope answers the implication that rail makers fight every 
thing but what is easily produced. 

Rails with very thin flanges are advocated by the com- 
mittee. Flanges \‘ in. thick at the edge are used, and } in. 
is said to be sufficient to meet all engineering requirements. 
Now there are metallurgical as well as engineering require- 
ments, and on this subject, in default of more facts, | shall 
confine myself to a theoretical statement, supported by 
analogy, simply for the purpose of showing railway managers 
that there is enough in these spueliecsiod considerations, to 
warrant further attention and research. 

It will be admitted that the head of a rail, both as a sup- 
port and bearing for wheels, and as the top chord of a 

i , to resist compression, should be hard, while the base, 
to resist tensional stress, should be tough, and to be tough, 
it must be comparatively soft. As both hardness and soit- 
ness are required, a homogeneous rail must a com- 
promise between these two qualities. Many of the early 
steel rails wore much longer than those of the modern temper, 
but the very hardness which increased their wearing, de- 
creased their toughness, and allowed them to break. Aftera 
vast amount of observation and experimenting, we have at 
last settled on 0.35 to 0.40 carbon, with the usual average of 
other hardening elements, asa proper compromise, and the 
complaint—true if not just—now is, that rails do not wear as 
well as the old brittle ones did. 

Iron rails are always expected to be tough and fibrous in 
the flange, and may be weak and brittle in the head, if they 
are only hard. Nicking the flanges of steel rails is generally 
abandoned, and rails having any perceptible imperfection on 
the flange are thrown out, and thus it appears that the chief 
feature in the manufacture and treatment of rails is increas- 
ing and insuring the strength of the flange, even when it 
is done at the expense of reducing the wearing qualities of 
the head. 

Now what shall we say of an exactly opposite course? 
What shall we say of a specification for rails which increases 
the brittleness of the flange without helping the wearing 
qualities of the head? My theoretical charge against the advo- 
cates of excessively thin flanges is that they do this very thing. 

When a steel rail with such flanges is rolled, however fast, 
even at the rate of fifteen passes in a minute and a half, the 

will come out of the iast at a dark cherry red, 
head-is at a reddish w. Now if we know any- 


is #0 and so well understood that no steel plate maker 

put unannealed boiler in the market, and no 
boiler maker would be allowed to use unannealed plates if they 
contained as much carbon as 0.15. Annealing makes the 
carbon graphitic, removes strains, and softens the steel. Now 
the plate is finished hotter, if anything, than the flanges of 
the rail; it is all finished at the same ; it hes less than 
half as much carbon as rail steel has; it is not subjected to 

i i softened. But the rail 


Geiss bat, tase : itably be hardened in finishing. 
we are it must inev: in finishing, 
and go into use with all ite imperfections not on ite head but 


in its foot. 
Perhaps there is some special providence which excludes 
rails from the laws which govern the behaviour of 


steel in other forms. If so, it is important to know it on some 
® Read before the American Society of Civil Engineers. 
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more scientific ground than the fact that a great many thin 
flanged steel rails have not as yet broken. 

Now I do not attempt to state positively that the tempe- 
rature at which the “. finishes has anything to do with 
the strength of the rail. Perhaps it is true as stated squarely 
by the committee that a rail cay nag ag woe not from weak- 
ness of the base, but from injury to the head. 

My chief object at this time is to ask railway engineers 
whether or not this subject is worthy of further consideration 
and experimenting; and if so, what teste will be satis- 
factory. 

The eubject is a difficult one. Two rails with different 
thickness of flange and otherwise alike, cannot be fairly com- 
pared, because their weight and the position of the neutral 
axis are not the same. Two other methods occur to me. 
Ose is to anneal a number of thin flanged rails, and to sub- 
ject these and a similar number of unannealed rails to 
physical tests. This might not be deemed satisfactory, as 
the whole of the annealed rail would be toughened, and its 
resistance to wear would be decreased. The other method is 
to stop a number of thin flanged rails before the last pass in 
the rolls, and to stop another lot before the last two passes, 
and perhaps pursue the course farther. These rails thus 
stopped off are to be reheated to as nearly as possible the 
colour the head had when it was last in the rolls, and then to 
receive the last pass or passes. 

The flanges and heads would thus be finished at substan- 
tially the same temperature. A large number of teets of 
these and ordinary rails from the same casts of steel, would 
perhaps not give the exact difference in strength, but if 
there was an obvious and marked difference in their tough- 
ness, the general question of extremely thin flanges would be 
settled. 

If there is anything in the theory, I will call it, that 
strength is decreased by the comparatively cold rolling of 
thin flanges, then the designers of flanges have in their 
hands one element of wearing, as well as of the other qualities 
of rails; for the emount of carbon the foot may have deter- 
mines that which the head must not exceed. If the carbon 
in the foot is in such combination as to give more than the 
minimum degree of brittleness, then very little carbon can be 
put in, but if it is in a condition to inter‘ere in the least pos- 
tible degree with toughness, then more may be put in, and so 
increase the wearing qualities of the head. 

It is most desirable to have the profession decide whether 
or not these or any tests of this matter will be satisfactory, 
before such tests are made. It would be unwise to go to the 
great expense of a properly large number of such experi- 
ments, and then to have engineers say that they were not 
conclusive. 

I have no doubt that ways and means can be soon provided 
to settle this most important and most unsettled question, if 
the profession will decide what tests will be satisfactory 

METALLURGY IN JAPAN, 

Iya thesis prepared by a Japanese student, graduated at a 
United States college, we find the ae: Iron ores are very 
abundant in the Japanese Islands. The chief ores of Japanese 
iron industry are magnetic iron ore, specular iron ore, and 
brown hematite. The first is found in two varieties, one of 
iron-grey colour and the other black. Masses of this ore in 
the state of magnetic polarity, generally called lodestones, 
are found in the eastern part of Nipon, Sendai, and Nambu. 
They are very highly esteemed for the steel manufacture, for 
swords and compass needles. Japanese furnaces are small 
in size and simple in structure, although the principle is the 
same as that of the blast furnace used here and in Europe. 
The walls of the Japanese furnace are built with fire-proof 
clay, and sometimes with a few stones. The shape of the 
furnace is round at the bottom, having at one side an open- 
ing which is closed with a clay stopper. On the opposite 
side of the furnace wall, a little above the bottom, there are 
two rm through which « continuous stream of air is 
pause into the furnace by means of a Chinese bellows worked 

ymen. Before the ores are put into the furnace they are 
piled up in heaps with coal oe calcined, or roasted, so that 
the water, carbonic acid, and sulphur may be expelled. The 
Japanese do not know the theory of the puddling process used 
in the Western countries, but the principle is exactly the 
same. The cast iron mixed with some sand and some iron 
scales is melted with charcoal heat in a furnace similar to that 
already described, and kept in this melted state for several days 
until the whole mass assumes a fluid appearance. The Japanese 
method of steel making is entirely different from those 
usually employed in Western countries. It is done in this 
way. They mix a certain quantity of pig iron, which con- 
tains too great a quantity of carbon, with a certain quantity 
of bar iron, which has too little carbon, and cover the mass 
with borax and smelt in a small crucible of fire-proof clay 
for more than a week. The borax is used to dissolve any 
impurities in the slag. When the metal is separated from 
the slag floating on the surface, it is taken out and hammered 
bard, and alternately cooled in water and oil for many times. 
After the steel has been cast in that method, it is ted 
and tempered. The method of cementing consists in covering 
thickly the hammered steel with o liquid mixture of clay, 
loam ashes, and charcoal powder. When this layer is dried 
the whole is heated red hot and then cooled very slowly in 
warm water. The steel is now ground on a whetstone. The 
steel thus made is not very elastic, but is very hard. The ex- 
planation is that either the Japanese do not understand the 
tempering process, or they are unable to remove entirely the 
impurities from the steel. I have often heard Japanese 
blacksmiths say that watch springs can never be made in 
Japan, for Japanese steel is not elastic. The Japanese take 
ares ag pt time - steel —— for swords. <~ 

ce, for ordinary knives forgin cooling are to 

done only four times, but for oom fifteen times. Copper 
is and will be the most important metal of Japan. It is found 
rw enp ine | province. For roasting they have a loam 
furnace covered with a shed, provided near the bottom wi 
several openings for the draught of the air. Five alternate 
layers of ore and wood are placed in the furnace and burned. 








RAILWAY AMBULANCE CARRIAGES. 


_ We illustrate on the two following pages, carriages form- 
ing @ part an ambulance train built by the Waggonfabrik 
Ludwigshofen, in which Figs. 1, 2, show the hospital car, 
Figs. 3, 4, the kitchen car, Figs. 5, 6, the attendants’ car, 
and Figs. 7, 8, the doctor's carriage. 

The conditions laid down to be fulfilled in the design of 
this train were as follows : 

1. That a free passage from end to end of the train 
should be provided. 2. That perfect ventilation should be 
secured. 8. That suitable couches should be provided for 
the patients, these couches being properly suspended, so as 
to avoid the shocks occurring when the train is in motion. 
5. That the carriages be properly heated; and 6. That means 
be provided of storing and cooking a sufficient quantity of 
food for the patients in the train. 

Obviously it was impossible to adapt existing carriages to 
fulfil all the conditions prescribed, but on the other hand 
goods wagons were found to be well suited for the purpose 
after some modifications had been made, It was necessary 
to make doors at the ends, and to add end platforms, by 
which circulation from one car to another is effected. Ths 
side doors, however, were retained, as they were found 
invaluable for passing in patients brought to the train upon 
stretchers, and unableto move. The rigid springs of the 
wagons were made sufficiently elastic for their new purpose, 
by taking out three plates from each, so that with a very 
slight delay and expense, the vehicles were got ready for 
their new purpose. In cases where the existing light was 
not safficient new glazed windows were introduced, Some 
difficulty was found in the matter of ventilation; indeed, 
during the late war, when these cars were used by the 
German army, the ventilation remained imperfect. So long 
as the carriages were in motion of course the ventilation was 
good, but the air became stagnant when they were at rest. 

During cold weather the evil was remedied by employing 
suitable stoves, which were so arranged as to warm the 
air before it was admitted into the earriage. The following 
was the composition of the Ludwigshofen train, of which we 
illustrate four carriages. One luggage car, one guard's van 
with brake, one surgeon's carriage, two kitchen cars, one store 
carriage, one attendants’ carriage, ten ambulance cars, each 
with eight beds, and one baggage or disinfecting car. As 
the contents of each ambulance car amounted to nearly 
1000 ft., each patient had 125 cubic feet of space. For 
suspending the beds, hemp straps were used, the vertical 
oscillations being checked by the elasticity in the frame of 
the stretcher, while lateral shocks were neutralised by 
padding. Curtains protected the end door of each carriage. 
The larger of the two kitchen cars was designed to prepare 
food for about 200 men, the full complement of the train. 
A large stove was necessary for this. It is about 6 ft. long 
and $ ft. Gin. wide, and contains two boilers, each holding 
40 gallons. Beside the stoves are folding tables and water 
barrels holding 70 gallons, sideboards, frames for plates, 
knives, &c. The smaller kitchen car was used principally 
for making coffee, broth, &c., and contains the cook’s sleep- 
ing berth. In the store carriage are presses for blankets, 
bedding, &c., as well as bunkers for coal, wood, and potatoes. 
The surgeon's carriage, which is a very primitive affair 
compared with some of those in the French ambulance trains, 
is provided with the simplest accommodation for the 
doctors, and cupboards for medicines, instruments, band- 
ages, &c. 


FOREIGN AND COLONIAL NOTES, 


Chesapeake and Ohio Canal.—This canal has been some- 
what improved during the past year. There have been but 
slight interruptions on account of damage to lock gates, and 
the navigation has been more reliable and uniform than 
hitherto. An extension of the canal to Baltimore and Pied- 
mont has been proposed ; nothing definite has, however, been 
yet determined on upon this subject. 

Works on the Bombay, Baroda, and Central India.— 
During the second balf of 1874, the works executed on the 
open line were chiefly on the Bassein and Veturnee bridges ; 
the completion was also effected of the Church Gate station 
and the Colaba over-bridge and boat basin. The Dakore 
branch has been extended 1} miles nearer to the town. The 
company has now 428} miles of line in operation, this mileage 
comprising 75 stations. 

Coal in the Dutch Limbourg.—A fine vein of coal has been 
cut near Voerendaal in the Dutch Limbourg, at a depth of 
about 1000 ft. 

Steel Rails in the United States.—The Chicago and Joliet 
rolling mills are said to have orders on hand for new steel 
rails sufficient to keep their steel departments running for a 
year to come—say 75,000 tons in all. The orders in course 
of execution are from the Chicago Rock Island, and Pacific, 
the Chicago and Alion, the Illinois Central, the Michigan 
Central, the Union Pacific, and the Central Pacific Kail- 
roads. 

Tenders in Belgium.—Contracts have been let for two lots 
of ten tenders required for.the Belgian State Railways. MM. 
Darieux and Co., of Louvain, secured the first lot at 20101. : 
and M. Germain, of Marchienne, obtained the order for the 
second at 18591. 

Coal on the Bombay, Baroda, and Central India.—The 
average cost of the coal used in the second half of 1874, upon 
en a Bombay, Baroda, and Come, es 

i was ton. ing in 

= da benthe of is? wes ite por ton. Inthe 
half year closed on Wednesday, June 30, 1876, the 





cs 50s, par tom. "ao fo ol very oil ete, bud We ouppene 
at per ton. is stilla iff rate, but we su 
there is little or no help for "aga 

Iron Minerals in France.—The imports of iron minerals 
into France in the first five months of this year attained a 
mn one gy bt sated af 1 
cent. as com with ¢! i 874. 
The aggregate ex of iron minerals from France in the 
first five months of this year amounted to 66,000 tons; this 
total showed a reduction of about 30 per cent., as compared 
with the corresponding period of 1874. 

_ Engineering in New York.—General Graham has resigned 
his post as ae of the dock department of New 
York city. Graham complains of overwork and 
inadequate pay. 

The Turkish Navy.—The Mukbiri-Sourour, the training 
ship of the Turkish navy, which arrived the other day at 
Suez from a cruise of nine months in the Red Sea, the 
Persian Gulf, and the Indian Ocean, and which was expected 
back shortly in Constantinople, has received counter orders, 
and will repair instead to Crete. The Turkish Admiralt 
intends that she ehall form part of a Turkish squadron, whic 
is to make a four months’ cruise in the Mediterranean and 
the Adriatic. 

Coal in Turkey—Mahmoud Pasha Damat, member of the 
Turkish Coaneil of State, and brother-in-law of the Sultan 
has received official permission to commence working coal 
mines which exist on his property in the vilaet of Aidin, 
not far from Smyrna. 

Toronto.—Toronto has at present 125 miles of streets, and 
about 314 miles of main sewers. 

Pig Iron in the United States.—The quantity of American 
pig iron ‘of all kinds which was on hand and unsold at the 
close of 1874 in the hands of makers or their agents was 
795,784 tons. The quantity held by speculators in the hands 
of creditors or consumers at the same date was also large. 


French Ballooning —The French Society for the Promo- 
tion of Aeris! Navigation, has lately received thirty-seven 
pro from physicists and engineers offering to solve the 
problem of maintaining life in the higher regions of the 
atmosphere. 


Baltimore and Potomac Railroad.—The directors of the 
Baltimore and Potomac Railroad have resolved to double- 
track the line between Washington and Baltimore. The work 
is to be commenced immediately. 

The Suez Canal.—The revenue of this great undertaking 
is well maintained, and, in fact, something more than main- 
tained. The number of vessels which passed through the 
canal in May was 130, as compared with 108 in May, 1874, 
and 112 in May, 1873. The receipts of May were 100,112L., 
as compared with 82,8981. in May, 1874, and 83,7291. in May, 
1873. In the first five months of this year, 714 vessels passed 
through the canal, as compared with 560 in the correspond- 
ing period of 1874, and 565 in the corresponding period of 
18/3. The aggregate receipts in the first five months of this 
year were 625,047/., as compared with 447,3031. in the cor- 


responding period of 1874, and 495,892/. in the corresponding 
period of 1873. 
Ordnance Survey of Palestine.—Since the return of 


Lieutenant Conder to Palestine last autumn, the Ordnance 

Survey of the Holy Land has made wr eng eo? 

Lieutenant Conder took the field in October, 1874, and in 

November he was joined by Lieutenant Kitchener, B.E., as 

second in command. The hills near Hebron have been ex- 
lored, and Beersheba, the southern limit of the survey, has 
een reached. 

Restigouche Bridge.— The Restigouche bridge on the Inter- 
colonial Railway has just been oney tested. The de- 
flection of each span under a weight of 51 tous was only from 
This briige connects the — of Quebec 


} in. to } in. 
t is 1000 ft. in length, and has five 


and New Brunswick. 
spans of 200 ft. each. 

A Justifiable Strike-—A considerable number of labourers 
have been on strike at the Turkish arsenal, at Constantinople, 
in consequence of the non-receipt of pay for a ag! six 
months. They have, however, returned to work, having re- 
ceived two months of their arrears. 

The Danube.—A report addressed recently by the Austrian 
consul at Sulina to the ministry of commerce in Vienna, 
states that the number of vessels, sailing and steam, which 
entered the Danube in 1874 was 1651, representing an aggre- 
gate of 516,962 tons. These figures showed a falling off 
of 263 vessels and 148,994 tons as compared with 1873; but 
the diminution only occurred in ssiling vessels, the number 
of steamers, on the contrary, showing an increase of 45 and 
of 44,272 tons. During the past year no serious shipping 
disaster occurred in the port of Sulina; the depth of water 
averaged 20 ft. 6 in. 

Canadian Pacific Railway.—-The first sod on the main 
line of the a oa Pacific Railway has been turned at Hed 
River, Manitoba. An estimated ex nditure of 1,860,000 
dols. will be ineurred during the fecal year ending June, 
1876, in the construction of this road. 

ercolonial Exhibition.—Advices from Sydney; 
wee seu Wolen, state that an Intercolonial Exhibition 
just held in that capital was highly successful upon the 
whole. In eleven days the exhibition was visited by no 
fewer than 100,000 persons. 

American Coal.—During the last two or three weeks the 
shipments of coal from Cumberland, Maryland, to George- 
town, D. C., have averaged from 50 to 60 boats of 110 tons 
each per day. Most of this coal has gone to New England, 
but a portion has been shipped to the West Indies. 
The coal-dealers of Chicago have fixed the price of 
coal for the summer at ¥ dols, 50 cents per ton for nut range, 
and 9 dols. per tom for the other ranges. 
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THE PATENT LAWS. 
To raz Evrrog or Exotxereine. 

Sin,—We understand in the United States that you are 
proposing to modify your Patent Laws in (jreat Britain so as 
to mtroduce there the system of examining applications for 
patents which has been in use in this country (the United 
States of America) since 1836. As we have had a large ex- 
perience of the benefits and defects of this system, permit 
me to suggest that it would be well for your legislators to 
inquire carefully into the working of the system with us 
before imposing it upon you; for although the system of 
examination is attended with many advantages, yet as 
rey under our law and in the Patent Office of the 

nited States, it is not only attended with great disadvan- 
tages but is fast becoming such an incubus upon invention 
that unless it be modified it must inevitably be abolished 
before many years pass by. 

Under the American system every application for a patent 
is examined by an officer appointed for the purpose and 
called @ primary examiner. It is the duty of these officers 
to examine the claims to invention made by the applicant in 
reference to every point which can be set up tending to show 
that they are invalid. The duties of the examiner thus 
naturally divide themselves under two heads, the first in- 
volving the actual novelty of the inventions claimed, the 
second the legal construction of the language of the claims 
and the questions of law which arise in view of the greater or 
less clwe approximation of the things claimed by the appli- 
cant to pre-esisting things of which the examiner may have 
evidince, either by their existence in earlier patents, 
American or foreign, or by their existence in published works. 
Many complicated questions of mixed law and fact thus 
arise, which not only require for their solution an acute 
intellect and great experience in the theory and construction 
of machinery, but require also a thorough knowledge of the 
Patent Law. 

Under the law of 1836, which inaugurated the system of 
examination, but one examining officer was appointed, who was 
called an examining clerk, and was in fact a clerk to the 
Commussioner of Patents rather than an independent officer ; 
oo that the commissioner was personally responsible for the 
duty of examination. In order, however, to guard against 
the injury done by an unjust decision, provision was made 
for an appeal to a Board of three disinterested persons ap- 
pointed for the purpose by the Secretary of State. The 
applicant had the right to appear before thie Board and 
present his view of the error in the official decision. Sub- 
sequently (in 1859) the appeal was transferred to the Chief 
Justice of the District Court of the United States for the 
District of Columbia. 

As the applications for patents increased the examining 
officers were increased in number, first to two then to four, 
and finally to the present number of twenty-two primary 
exathiners; and they were also raised from being clerks to 
the position of officers baving special duties independent in 
substance of the Commissioner of Patents. While the number 
of examiners was small their decisions were tolerably 
barmonious; but as their numbers increased different ex- 
aminers took different views of the law ; end as the examiners, 
asa general rule, bave bad but little and often no know- 
ledge of patent law before entering the latent Office, and the 
majority of them have had no legal training whatever, there 
has been, and always must be, under sach a system a great 
diversity in the decisions which are rendered by different ex- 
aminers. This diversity became apparent as early as the 
practice under the law of 1548, when the number of the ex- 
aminers was increased to four; and the practice was then 
commenced of referring the question in dispute between an 
applicant and the examiner to two of the other examiners. 
This practice culminated fisally in the creation by statute of 
a Board of three examiners-in-chief to whom an appeal 
might be taken from an adverse decision of @ primary ex- 
aminer; and a further appeal was provided from the decision 
of this Board to the commissioner in person. We thus have 
in the United States a most complicated system for issuing 
patents; or, more properly speaking, a complicated system 
ot machinery for preventing the grant of a patent if any 
plausible reason can be discovered for refusing one. Thus, 
the primary examiners reject an application for any reason 
that may seem to them sufficient, pa as many times in suc- 
cession as they can furnish new reasons, or additional re- 
ferences to pre-existing inventions which in their opinion 
of the legal construction of the applicant's claims, contain 
the improvements recited in them. After each action, by 
the examiner, the applicant has a right to modify or amend 
his claims, so as to avoid, if he can, the examiner's objections. 
If be cannot convince the examiner that he has erred, the 
applicant has a right to an appeal to the Board of Examiners- 
in-Chief. If they decide adversely to him, the applicant has 
aright to a second appeal to the commissioner in person ; 
end if the decision be still adverse, the applicant can take a 
final appeal to the Supreme Court of the District of Co- 
lumbia ; or, if the applicant see fit to proceed in equity, he can 
take a still further appeal to the Supreme Court of the 
United States; provided, of course, he has money enough to 
justify the expenditure required for these pu . If there 
was a certainty that the patent, obtained under this compli- 
cated system, was valid, there might be some excuse for subject- 
ing an inventor to the vexatious delay and expense incurred ; 
but after the inventor has secured his patent, he has no gua- 
rantee that it is valid; for, under the law, the grant of a 
patent is only presumptive evidence of ite validity ; and all 
the questions as to novelty and legality which have arisen 
in, the Patent Office and are really important, have to be 
tried over again whenever a suit is prosecuted under the 
patent. 

Under this system the examiners should not only be men 
who bave had great experience as experts in the particular 
classes of invention to the examination of which they are 
assigned, but they should also be skilful jurists, thorough! 
versed in the theory and practice of patent law as expo’ 
by the courts. As, however, the examiners are most fre- 
quently men who have had no proper training, either as 








experts or as jurists ; as they have in addition the privilege (?) 
of being ra ee out ot les for poli mk when- 
ever a change takes place in the administration of the Govern- 
ment ; and as the salary (2500 dols. per year, or about 500/.) 
is not sufficient, when taken in connexion with the above 
mentioned privilege, to encourage those who become fit for 
their business to remain in office ; as, moreover, the whole 
policy of the Patent Office, during the writer's experience of 
twenty-six years, has been to prevent an applicant if possible 
from obtaining claims which are commensurate with his in- 
vention, and to either refuse to grant the patent or to compel 
him to narrow the scope of his claims as much as possible, 
and as the references given by the examiner are not published 
with the patest, the system of examination as practised 
under the American law is unjust to the inventor, and is not 
beneficial to the public. 

That it is unjust to the inventor arises from the fact that 
the examiners are judges both of the law and of the facts 
before them, and that, although there have been and are 
some honourable exceptions, they, as a general rule, appear 
to consider it their duty to prevent the grant of a patent if 
possible; and if an examiner cannot find a reference toa 
pre-existing invention which contains the applicant's claim, he 
may and frequently does reject an application for what he 
deems to be a sufficient legal reason. Thus, many an appli- 
eation for a combination of devices is rejected because the 
thing claimed by the applicant is, in the opinion of an 
examiner, a mere aggregation of parts and not a legal com- 
bination. Or because the difference between it and some 
antecedent machine is what the examiner deems a mere 
substitution of one old device for ther, and therefore 
unpatentable. Or, because such difference amounts in the 
opinion of an examiner to what he calls “ a workshop ex- 
pedient,” and is, therefore, not patentable. Moreover in all 
cases, the examiners take their own views of the Patent Law 
applicable to a particular state of facts; and many of them 
do not consider themselves bound by the decisions of the 
courts in similar cases. Thus, it is within the personal 
experience of the writer that when an examiner was shown 
decisions of the courts proving conclusively that the decision 
rendered by him was erroneous, the examiner said in sub- 
stance that “ this view of the law has not been the practice 
in his room”; and “ you can take an appeal and will probably 
get a decision in your favour.” Again, it is within the 
writer's experience that upon an appesl from the adverse 
decision of an examiner to the Board of Examiners-in-Chief, 
when a series of decisions of the courts running through a 
course of years was adduced proving the erroneous construc- 
tion put upon the law by the examiner, one of the Board said 
in substance: “It is true that the decisions quoted by you 
sustain your view, but we think the courts have gone too 
far.” Such facts are sufficient to show the danger of the 
examinirg system when not properly restrained. 

Oa the other hand, the system of examination has this 
advantage; that inasmuch as an examiner, who de- 
votes his whole time to one particular division of the 
useful arts, should know more about the subject than 
any other person, he should, therefore, be able to give 
such information to applicants as would enable them 
to claim precisely what they have invented as —— 
with pre-existing inventions in the same division of the 
arts, and he should also be able to give to the public such 
information as would enable them to judge whether the 
patentee’s claims are valid or rot. To this «xtent, and to 
this only, the examining system is valuable ; for it is absurd 
to assume that the practical e:.perience and mechanical or 
scientific knowledge of a trained expert, and the legal attain- 
ments of a profound jurist, can be combined in one officer, 
who receives as compensation the sum of 2500 dols. (500/.) 
per annum. 

In view of the above defects and advantages of the system, 
the writer has for many years urged a modification of it 
which has been approved by every inventor, manufacturer, 
patentee, solicitor of patents, and counsel in patent causes, to 
whom it has been explained; and if this modified system 
were incorporated into your law there can be no doubt it 
would be generally —— The system is as follows: 

All applications for patents should be examined, as in 
America, as to the novelty of the improvements claimed by 
the applicants. The examining officers should render re- 
ports to the applicant of such earlier inventions in the same 
class as either anticipate or most nearly approximate the im- 
prov ts claimed by the applicant. After each such re- 
port, the applicant should have the right to amend his appli- 
cation so as to avoid conflict with the references; or to take 
the patent with the claims as presented by him. Whenever 








the applicant determines to take the patent, the commissioner | b 


should issue it as requested by the applicant. When the 
patent is issued the commissioner should append to the 
specification a schedule in brief, and without comment, of 
the sofenenens given by the examiner in his reports upon the 
examination of the application. Thus the commissioner 
might add to the specification a statement in these words :— 

“ Upon the examination of the application for this patent 
the following references were given by the examiner, viz. :— 

Patent of John Jones, a.p. 1872, No. 2460. 
» John Smith, a.p. 1873, No. 180. 
American Patent of A. Brown, a.p. 1860, No. 110,560. 
French Patent of Morin, Brevets d'Invention, 2nd 
series, vol. ix., p. 64. 
Tredgold on the Steam Engine, 1840, vol. ii., p. 112.” 

The advantages of this course would be— 

1, That the applicant would have the best possible in- 
formation to enable him to so word his claims as to make 
them neither too broad nor too narrow, but really commen- 
surate with his invention. 

2. The applicant would not be subjected to expense attend- 
ing the t American system of examination and +f om 

3. The applicant's rights would not be affected by the J 
ignorance of the examiners of the Patent Office ; and the 
issue of his patent would not be delayed by frivolous and un- 
reasonable objections. ; ? - 

4. The schedule of references published with every specifi- 


| information possible aa to the value 





cation of a patent would give to the public the most reliable 
of the claims set up by 
Sell @ ia ; either examine for 


courts, where they must finally be settled, even if decided 
favourably to an inventor by the Patent Office. 


E. 8 Reywick. 
New York, July 1, 1875. 








LOAD LINES. 
To rus Eptror or ExeixgeRina. 

Srr,—The fatal objection to the proposal, made by Mr. 
James Taylor in your issue of the 2nd inst., is that a double 
premiam is offered to the shipowner to s, and the 
builder to design, extremely light (i.e. weak) vessels. At the 

t time the owner carrying capacity if he 
strengthens his ship at the expense of additional material. 

But according to Mr. Taylor, this additional weight, after 
being deducted from the draught of water, is to be added to 
the freeboard. In fact burning your candle at both ends. 
Whereas, the reverse should be the aim of any legislation on 
the subject. 

Yours truly, 
E. A. C 








DR. POLE’S PAPER ON RAILWAY GAUGES. 
To rug Epiror or Enaineeriya. 

Srz,—The writer of the letter signed “ Simplex” appears 
to me to be very much “up a tree” to use his own expression. 
He quotes “14 ft.” as taken from my letter on Dr. Pole's 
paper which appeared in your columns of May 28th last. 

n this letter there is no such quantity as 14/t., and I shall 
be much obliged if “Simplex” will explain why he mis- 
quotes my letter. Yours truly, 

R. F. Fareurs. 
July 12, 1875. 








GAS TESTING. 
To tas Environ of ENGINEERisa. 

S1z,—In the article in your last issue on the Metropolitan 
Gas Bills of the present session, you remark that the evi- 
dence given before the Committee of the House of Commons 
on these Bills had shown that it was possible, within the 
space of half an hour, for the gas companies so to increase 
the quality of the gas—to the extent of from two to four 
candies—as to render the results of testing anything but 
reliable. 

Such a power of varying from time to time the quality of 
the gas supplied to consumers must render the results of 
testing unreliable, so long as the tester determines nothing 
more than what the illuminating power may happen to be 
at the precise time of his experiment. If he could be kept 
testing constantly, throughout the day and night, no fluctua- 
tions that might occur in the quality of the gas would render 
the results of his work unreliable, but this is of course 
impossible. 

It would, however, be easy to collect continuously, during 
the 24 hours, a sample of the gas that is passing through the 
main ; storing up separately the gas supplied during each 
period of, say, six hours, and determining the illuminating 
powers of these average samples, as well as of the drawa 
direct from the main at stated hours, principally during the 
period of greatest consumption. 

The average lighting power of the gas supplied throughout 
the day, taken jointly with that of gas drawn direct from the 
main would show, without room for question, whether or not 
the quality was satisfactory and uniform. 

The additional apparatus needed would be very simple and 
inexpensive, one or two little gasholders, or aspirators, and a 
few yards of pipe; and the whole arrangement might be 
made self-acting, so as to require no attantanen, each holder 
_— gradually in the course of so many hours, aud when 
full liberating the next. This might be done, for instance, 

y arranging the counterbalance to work in a vessel of water, 
from which the water should gradualiy and slowly run out 
through an adjustable tap, a suitable compensation being 
pe for its more rapid outflow from the vessel when 

ull than when nearly empty. 

The deterioration of the if any, through thus storing 
it, might bs determined by direct experiment, and allowed for. 

1 am, Sir, yours faithfull 
Wits 
9, Victoria Chambers, Westminster. 


ocessr. 








Dayisu Rattwars.—A line has been inaugurated this 
month between Copenhagen and Kallundborg. 





Loypoy AssocraTion or Foremex ENGIyenrs AD 
DraveGHtsMEN.—More than one hundred members, honorary 
and ordinary, of this institution, paid a visit of inspection on 
Saturday, the 10th inst., to the new steam launch works of 
Mr. Ro H , at the Isle of Dogs, (nearly facing 
Greenwich Hospital). The party, which included Captain 
Routh, R.N., Mr. John Macgregor (Rob Roy), Mr. i 
T , C.E., and others, were afterwards entertained at « 
collation served in the drawing office of the establishment. 
Mr. J. Newton, Mr. Hedley, and one or two other gentle- 


men baving made speeches appropriate to the opening for 
Dasiness off the now works, the viehore sopasnted. 
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ELECTRICAL REGISTRATION. 

Tue ordinary process of recording votes, by 
allot, is of necessity slow, and it is occasionally 
attended by errors, which require great care to 
prevent or to detect. Various schemes have been 
proposed to remove these inconveniences, and we 
may notice two that have recently been proposed 
in France with this object. ; 

The apparatus of MM, Clérac and Guichenat is 
designed to fulfil several functions, as follows : 
] lo allow the whole Assembly to follow by eye 
the progress of the voting, and to learn the result 
before even it has been proclaimed. 2. To collect 
the votes, and to add them up instantaneously. 
3. To register them. 

To solve this complicated problem the inventors 
have had recourse to electricity. On each side of 
the Tribune is placed a large frame divided into as 
many compartments as the Assembly reckons mem- 
bers. One of these frames is intended to receive 
the affirmative, and the other the negative votes. 


Fig.4 











Each deputy thus controls two compartments, one 
recording ‘for,’ and the other “against.” On 


each desk are placed two keys ¢ ¢’, Fig. 4, connected | 
respectively to these compartments by wires which | 


conduct the current from a battery placed in an ad- 
joining chamber. Fig. 1 shows the interior of a 
compartment. It is composed (1) of an electro- 


without deranging the other. 
that the keys should be controlled only by the 
deputy to whom they belong, they should be covered 
by a locked box. 

As described, the instrument is a very complete one, 


since the recording of the votes “for” and ‘‘against”’ | 


is effected instantaneously, and it is sufficient 
to take out the balls which have fallen after each 
operation in order to 
the inventor had avoided the necessity of this labour, 
which may possibly sometimes result in error, and 
the list is prepared on pom simultaneously with 
the other operation. The same electric current, 
which gives motion to the flyer, is employed also 
to print the name of the deputy, and the nature of 
his vote. 
an electro-chemical press of great simplicity. Ona 
metallic table T, Fig. 2, is stretched, before the 
voting, a leaf of paper sensitised with a salt easily 
decomposed by electricity, then this table is placed 
in close contact with a plate of hardened rubber C, 
in which are sunk metallic studs ¢, Fig. 3, having 











magnet E, the armature A of which retains a little | 


flyer V, of a striking colour, and an arm 3b, both in- | 


dependent, and moving around an axisa; (2) of an 
inclined tube T, containing ivory balls, and the 
lower extremity of which /, pierced laterally, only 
allows one of these balls to escape at a time; (3) 
lastly, of c, placed on a shaft D, traversing 


i @ cam 
all the compartments in a vertical plane. A small 


window / is placed in front of the compartment | 
With this description the | 
operation of the instrument will be easily under- | 


facing the Assembly. 


stood. As soon as the member to whom this com- 


partment belongs places his finger on the corre- | 


sponding key, the electro-magnet, excited by the 
current, attracts the armature A, which allows the 
flyer V to eseape ; this closes under the action of a 
‘spiral spring v,and becomes visible from the out- 
sick 


tl 
une 


nel /, whence it is conducted into a receiver that 


contains all the other balls released from the other | 


compartments. These various operations are ac- 


complished instantaneously in the different compart- | 


ments of the two frames, in such a way that the 
whole operation is visible to the Assembly, by the 


appearance of the flyers, and at the same time | 


the voting is automatically recorded in the graduated 
collecting-tubes, wherein the last ball indicates by 
its position the number of the votes recorded. 
_ After the operation, the flyers and the arms in all 
the compartments which have been disturbed, are 
restored to their original position simultaneously, 
by means of the vertical shaft D, and the cams E, 
which are worked from the outside. The appa- 
ratus is then again ready for use. 

lhe ivory balls introduced beforehand into each 
compartment bythe opening T of the inclined tube, 
are twenty in number, which is more than sufficient 
for one sitting. They are all exactly of the same 
diameter, and each of them carries the number of 
its case, or still better the name of the member; 
this information is reproduced on the face of the 
compartment. We may add that each com 
ment is independent, and any one may be removed 


. At the same time the arm 4, acted on also by | 
> impulse of the spring 7, pushes one ball out of | 
the compartment, and it falls into the vertical chan- | 





engraved at their ends the names of the deputies, and 
in contact with the paper. 
frames, each member possesses two compartments, 
or rather two studs on which his name is engraved, 


As it is important | is directed first into the 


poe the list of voters. But | 


This last result is obtained by means of | 





As is the case with the | 
| are mixed, 


compartmen 

traversing the electro- et, to return to the 
battery by the wire F, and the commutator C, which 
is then closed ; but as soon as the armature operates 
and the flyer strikes against the stop that limits its 
course, the current is diverted, and returns to the 
battery through the press, by means of the stad 
on which the name corresponding to the compart- 
ment is engraved. The compass 4, having only a 
few coils of wire, its needle scarcely moves while the 
current runs through the coils of the electro-magnet, 
the resistance of which is relatively great; but as 
soon as the current passes across the sensitised sheet, 
the dampness of which almost destroys the resist- 
ance, the intensity of the current increases almost 
instantaneously, and the needle moves forcibly, 
thus indicating that the desired vote is recorded. 

A battery of six elements (Marie-Davy, large size) 
is sufficient to work six compartments ; each deputy 
only requires, therefore, a single element, equal to 
750 cells for the whole Assembly. 

With the apparatus just described secret scru- 


bie, CONTRE 


> 


Fig 4. 


tinies can be effected, In this case the frames are 
concealed behind blinds, and the balls as they fall 
In the press the studs are unengraved, 


| so as to leave only circular marks upon the paper. 


the one of iron, and the other of copper, which | 
| by M. Jacquin, has been devised, but this is very 


represent respectively ‘‘ for” and ‘ against.” 
The action of the current is such that it traverses 


contact with the stud corresponding to one of the 
two keys. Under the influence of this current the 


salt impregnating the paper is decomposed, and | 


forms, instantaneously with the 
chemical combination, developing either a blue or 
red colour, according to whether the metal is iron 
or copper. 
| combination thus gives the name of the voter, and 
the colour at once indicates the nature of the vote. 
The affirmative and negative votes may thus be 
recorded on the same sheet, but it would appear 
| preferable to have two distinct presses, one record- 
ing the “ fors” and the other the “ againsts.” 
| introduction of this modification is the last improve- 
ment that has been made. The sensitised paper may 
| be preserved for several months without any altera- 


stud, a new | 


The impression resulting from this | 


The | 


tion, and it may therefore be prepared a long timein | 


moisten it slightly. 

Desiring to avoid all possibility of error, the in- 
ventors of the system have placed on each desk, 
between the keys, a small differential compass 4, 
Fig. 4, the needle of which inclines towards the 
right or left, as the vote is affirmative or negative, 
and which moves only after the flyer is closed, If 
by any accidental cause the vote is not recorded, 
the deputy interested will learn it, because the 


advance ; before using, however, it is necessary to | 


| similar to the one just described, 
the sensitised leaf exactly at the point where it is in | 


Another system of election registering apparatus, 


It differs, how- 
ever, in the mode of recording the votes, which is 
effected by points marked on as many sheets as 
there are compartments. The operation of voting 
is not made apparent to the Assembly. 

A detailed description of this system has been 
published in our contemporary Les Annales Indus- 
triélles, to the pages of which we refer the reader. 








THE CENTENNIAL INTERNATIONAL 
EXHIBITION OF 1876.—No. IL. 
By Mz. J. M. Wi1sox, Philadelphia. 

Ix accordance with the Act, Commissioners 
were soon nominated and appointed from nearly 
all of the States, but no special provision being 
made for the organisation of the Commission, 
action was delayed until, in October, 1871, a special 
ordinance was d by the authorities of the City 
of Philadelphia inviting the Commissioners to meet 


| in that city on the 4th of March, 1872, and at the 
| same time making provision for the expenses of the 


needle remains stationary, and can correct the error | 
by announcing his vote, The batteries are placed | 


in a special chamber. A commutator ¢, 
placed on the bureau of the President, prevents the 
apparatus from being disturbed — by his sanc- 
‘tion. Fig. 4 shows the direction o 


ig. 4, | 


the current in | 


| the two circuits serving one compartment; the | 


amps current from the battery 
e 


arrives at the | 
ys ¢ ¢’. When one of these is pressed, this current | 


same, 

In conformity with this ordinance the Commis- 
sioners from twenty-eight of the states and terri- 
tories assembled in Philadelphia and held their first 
meeting on March 4th, 1872, in Parlour C of the 
Continental Hotel, continuing in until 
March llth, during which time a thorough orga- 
nisation was effected, a series of by-laws adopted for 
the Comestaaion, officers elected, Lewd committees ap- 

inted, and the appropriate special work appor- 
tioned to each. The Hon, Joseph R. Hawley com 
missioner from Connecticut, was elected dent. 
A conference was also had with the authorities of 
the City of Philadelphia (including the Park Com- 
missioners) in ce with the second section 
of the Act creating the Commission, to consider the 
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proper location for the Exhibition, and it was de- 
cided that the site be fixed at Fairmount Park, 
within the corporate limits of the city. 

It was also decided at this session that the ar- 
rangement and classification of objects in the Exhi- 
bition should be both geographical and systematic, 
and a committee was appointed to prepare and re- 

a system of classification and arrangement 
combining these two elements. 

The Committee on Plans and Architecture were 
requested to report at the next session, sketches of 

ans for a building or enclosure to cover about 

ty acres of floor space, with estimates of the cost 
of such a structure as in their judgment might be 
deemed necessary. 

The second session of the Commission com- 
menced May 22nd, 1872. The reports of progress 
which were received from the various committees 
showed that all had been accomplished to forward 
the work that was possible under an entire lack of 
pecuniary means. The question, how to provide 
the funds necessary for the erection of suitable 
buildings for the Exhibition and for the expenses of 
its preparation and management, was ably con- 
sidered by the Executive Committee. Under their 
recommendation it was decided that the Commission 
as such, should not ask for national or State aid, 
but would rely on the people, trusting that under a 
proper and systematic business organisation, their 
patriotism, ability, and will, could be depended 
upon, to provide the money needed to carry on the 
enterprise, and also for that general support and 
co-operation which alone could give to the Cen- 
tennial Celebration a character of nationality, and 
secure success. 

To this end “It was concluded to apply to Con- 
gress for the charter of a corporation to be calle: 
the ‘Centennial Board of Finance,’ which should 
have power under the direction of the Centennial 
Commission to raise ten millions of dollars upon 
the sale of stock, and upon which corporation should 
be devolved all the duties and powers necessary to 
conduct the work to a successful issue.” 

In accordance with this determination the form 
of an Act was prepared and submitted to Con- 
gress, and such measures taken as thought best to 
secure early and favourable action thereon. 

Conference was had through the Committee on 
Plans and Architecture with a number of promi- 
nent architects, for the purpose of ascertaining 
what conditions and what remuneration should be 
determined upon in issuing proposals for plans in 
competition Ge the buildings. These gentlemen 
communicated their views most freely, and there 
seemed to be no difficulty in the way of harmo- 
nising these different views whenever the time for 
action should arrive. Before anything could be 
done, however, it was essential that certain con- 
ditions should be determined by the Commission, 
the most important being whether any portion of 
the building should be permanent, It would also 
be necessary to have an accurate topographical 
survey made, and lithographed plans prepared for 
the use of competing architects, and to locate the 

yrecise site for the building upon the ground. 
The Committee on Plans and Architecture were 
accordingly instructed to confer with the authorities 
of the City of Philadelphia and the Commissioners 
of Fairmount Park, and to appoint the exact sites 
upon which the buildings should be placed, and 
also, when the proper funds were provided, to pro- 
eure plans and estimates for the erection of such 
buildings as required for the purposes of the Exhi- 
bition. After various other business transactions 
of more or less importance, the Commission ad- 
journed May 29th, to meet again on December 4th 
following. 

The Act, creating the ‘‘ Centennial Board of 
Finance,” passed Congress soon after the Commis- 
sion adjourned, and is as follows : 

* An Act relative to the Centennial International 
Exhibition to be held in the City of Philadelphia, 
State of Pennsylvania, in the year eighteen hundred 
and seventy-six. 

** Whereas, Congress did provide by an Act, en- 
titled ‘An Act to provide for the celebrating the 
One Handredth Anniversary of American Inde- 
pendence, by holding an International Exhibition of 
Arts, Manufactures, and Products of the Soil and 
Mine, in the City of Philadelphia, and State of 
Pennsylvania, in the year eighteen hundred and 
seventy-six,’ approved March third, eighteen hun- 
dred and seventy-one, for the appointment of com- 
missioners to promote and control the exhibition of 
the natural resources and their development, and 





the nation’s progress in arts which benefit mankind, | of electing a board of directors, to consist of twenty- 

and to suggest and direct appropriate ceremonies | five stockholders, whose term of office shall be one 

by which the people of the United States may com- | ro, and until their successors shall have been qua- 
-lified 


memorate that memorable and decisive event, the ; at which meeting those who may be present 
Declaration of American Independence by the Con-| in person or by proxy, of whom one hundred shall 
gress of the United Colonies, assembled in the City constitute a quorum, shall be competent to orga. 
of Philadelphia, on the Fourth Day of July, Anno | nise and elect said officers. The said board of 
Domini seventeen hundred and seventy-six; and | directors, and every subsequent board, shall be 
whereas, such provisions should be made for pro- | chosen by the stockholders, out of a list of one hun- 
curing the funds requisite for the p afore- | dred stockholders selected and nominated by the 
said, as will enable all the people of the United | United States Centennial Commission. Nine mem- 
States, who have shared the common blessings re-| bers of the board of directors shall constitute a 
sulting from national independence, to aid tn the | quorum for the transaction of business, but no elec- 
preparation and conduct of said International Exhi- | tion or change of officers shall take place unless at 
bition, and memorial celebration under the direction |a meeting of the board of directors, at which a 
of the Commissioners of the United States; there- | majority shall be present. 
fore, | * Section 5. That the said board of directors shall 
‘* Be it enacted by the Senate and House of Repre- | elect, from its own number, a president and two 
sentatives of the United States of America in Con- | vice-presidents, whose term of office shall be one 
gress assembled, that there is hereby created a| year, and until their successors shall have been 
body corporate, to be known by the name of the | duly qualified, and shall a a treasurer, a 
Centennial Board of Finance, and by that name to}secretary, and such other officers as may be re- 
have an incorporate existence until the object for | quired to carry out the purposes of the corporation ; 
which it is formed shall have been accomplished ; | which elected and appointed officers shall hold their 


and be impleaded, defend and be defended, in all 
courts of law and equity in the United States; and 
may make and have a corporate seal, and may pur- 
chase, take, have, and hold, and may grant, sell, 
and at pleasure dispose of all such real and personal 
estate as may be required in carrying into effect the 
provisions of an Act of Congress, entitled, ‘An Act 
to provide for celebrating the One Hundredth Anni- 
versary of American Independence by holding an 


and it shall be competent to (sue and be sued, plead respective offices during the pleasure of the board, 


International Exhibition of Arts and Manufactures, | 
and Products of the Soil and Mine, in the City of | 


Philadelphia, and State of Pennsylvania, in the year 
eighteen hundred and seventy-six,” approved March 
third, eighteen hundred and seventy-one, and all 
Acts supplementary thereto; and said Centennial 
Board of Finance shall consist of the following- 
named persons, their associates and successors, from 
the states and territories as herein set forth.” 

Here follows list of corporators, two for each 
congressional district, and four for each state and 
territory at large. 

‘Section 2. That the said corporation shall have 
authority, and is hereby empowered, to secure sub- 
scriptions of capital stock to an amount not exceed- 
ing ten million dollars, to be divided into shares of 


ten dollars each, and to issue to the subscribers of | 


said stock certificates therefor under the corporate 
seal of said corporation, which certificates shall bear 
the signature of the president and treasurer, and 
be transferable under such rules and regulations as 
may be made for the purpose. And it shall be lawful 
for any municipal or other corporate body existing by 
or under the laws of the United States, to subscribe 


and pay for shares of said capital stock ; and all | 


holders of said stock shall become associates in said 
corporation, and shall be entitled to one vote on 
each share. And it shall be the duty of the United 
States Centennial Commission to prescribe rules to 


enable absent stockholders to vote by proxy. ‘The | 


proceeds of said stock, together with the receipts 
from all other sources, shall be used by said corpo- 
ration for the erection of suitable buildings, with 
their appropriate fixtures and appurtenances, and 


for all other expenditures required in carrying out | 


the objects of the said Act of Congress of March 3, 
1871, and which may be incident thereto. And the 
said corporation shall keep regular minutes of its 


proceedings, and full accounts, with the vouchers | 
thereof, of all the receipts and expenditures, and | 


the same shall be always open to the inspection of 
the United States Centennial Commission, or any 
member thereof. 


‘Section 3. That books of subscription shall be 


opened by the United States Centennial Commis- 


receiving such compensation as the board may pre- 
scribe, And the board shall also adopt such by- 
laws, rules, and regulations, for its own_goverment, 
}and for the government of its officers, as may be 
| deemed expedient; provided, that the same shall 
| not be inconsistent with any Act of Congress or the 
rules adopted by the United States Centennial Com- 
} mission, 
| « Section 6. “hat as soon as the board of directors 
shall have been duly organised, as provided for in 
Section 5 of this Act, it shall be the duty of the 
| United States Centennial Commission to deliver to 
the said board all stock subscription books, with 
the papers and records of any kind in its possession, 
pertaining to the same. 

“Section 7, That the grounds for the Exhibition 
shall be prepared, and buildings erected by the said 
corporation in accordance with the plans, which 
shall have been previously adopted by the United 
States Centennial Commission, and the rules and 
regulations of said corporation, governing rates 
for ‘entrance’ and ‘admission’ fees, or otherwise 
affecting the rights, privileges, or interests of the 
exhibitors, or of the public, shall be fixed and es- 
tablished by the United States Centennial Com- 
mission; and no grant conferring rights or pri- 
vileges of any description connected with the said 
grounds or buildings, or relating to said Exhibition or 
| celebration, shall made without the consent of 
the United States Centennial Commission; and 
said Commission shall have power to control, 
| change, or revoke all such grants, and shall appoint 
all judges and examiners, and award all premiums, 

** Section 8. That the Centennial Board of Finance 
shall have authority to issue bonds, not in excess of 
its capital stock, and secure the payment of the 
same, principal and interest, by mortgage upon its 
property and prospective income. 

* Section 9. That it shall be the duty of the Se- 
eretary of the Treasury of the United States, as 
soon as practicable after the passage of this Act, to 
| cause to be prepared, in accordance with a design 
approved by the United States Centennial Com- 
mission and the Secretary of the Treasury, a sulfi- 
|cient number of certificates of stock to meet the 
|requirements of this Act; and any person found 
| guilty of counterfeiting, or attempting to counter- 
feit, or knowingly circulating false certificates of 
stock herein authorised, shall be subject to the same 

ains and penalties as are or may be provided by 
|law for counterfeiting United States currency ; but 
| nothing in this Act shall be so construed as to create 
any liability of the United States, direct or indirect, 
|for any debt or obligation incurred, nor for any 





sion, under such rules as it may prescribe; and an|clain: by the Centennial International Exhibition, 
opportunity shall be given, during a period of one | or the corporation hereby created for aid or pecu- 
hundred days, to the citizens of each state and terri- | niary assistance from Congress or the Treasury of 
tory to subscribe for stock to an amount not ex-|the United States in support or liquidation of any 
ceeding its quota, according to its population ; after| debts or obligations created by the corporation 
which period of one hundred days, stock not taken | herein authorised; Aad provided, That nothing io 
may be sold to any person or persons,or corporation | this Act shall be so construed as to override or 
willing to purchase the same, j interfere with the laws of any state; and all con- 
* Section 4. That after the expiration of said period | tracts made in any state for the purposes of the 
of one hundred days, the United States Centennial | Centennial International Exhibition shall be subject 
Commission shall issue a call for a meeting by pub-| to the laws thereof; Aud provided further, That no 
lication in one or more newspapers published at the | member of said Centennial of Finance as- 
capital of each state and territory, not less than | sumes any personal liability for any debt or obliga- 
thirty days prior thereto, of the corporators and all | tion which may be created or incurred by the cor- 
others who may then have subscribed for stock, to} poration authorised by this Act. 
be heldin the City of Philadelphia, for the purpose! Section 10 That as soon as practicable after the 
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<id Exhibition shall have been closed, it shall be | 
the duty of said corporation to convert its property | 
into cash, and after the payment of all its liabilities | 
to divide its remaining assets among its stockholders, | 
pro rata, iD full satisfaction and discharge of its) 
capital stock. And it shall be the duty of the 
United States Centennial Commission to supervise | 
the closing up of the affairs of said corporation, to 
audit its accounts, and submit in a report to the Pre- | 
sident of the United States, the financial results of | 
the Centennial Exhibition. 

‘ Section 11. That the Commission created by the 
Act referred to in the — of this Act is hereby 
made and constituted a body politic and corporate 
in law, with power to do such acts, and to enter 
into such obligations as may be promotive of the 
purposes for which such Commission was established. 
Its title shall be the United States Centennial Com- | 
mission. It shall have a common and corporate 
seal, and possess all the rights incident to corporate 
existence. 

«Section 12. That the alternate commissioners 
appointed pursuant to Section 4 of the Act ap- 
proved March 3, 1871, referred to in the preamble 
to this Act, shall have all the powers of a commis- | 
sioner when the commissioner is not present at any 
meeting. When the commissioner is present, the 
alternate may participate in the debates and serve 
on committees but shall have no vote. The ap- 
pointment of all commissioners and alternate com- 
missioners made since March 3, 1871, are hereby 
ratified and confirmed; and all vacancies now exist- 
ing, or which may hereafter exist, whether by death, 
resignation, removal from the state or territory, or 
otherwise, shall be filled, at any time hereafter in 
like manner as is provided in said Act of March 3, 
1871, for the appointment of commissioners. 

+ Section 13. ‘That it shall be the duty of the United 
States Centennial Commission to make report, from 
time to time, to the President of the United States, 
of the progress of the work, and in a final report 
present a full exhibit of the result of the United 
States Centennial Celebration and Exhibition of 
Approved June 1]. 1872.” 
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ON THE USES OF STEEL.—No. I. 
By J. Banna, Chief Naval Constructor, Lorient, 
Hose metals known to commerce under the | 
names of cast iron and of steel owe their charac- | 


teristic qualities to the presence of a certain 
quantity of carbon mingled or in solution with the | 
iron. The metals may also contain other bodies | 
which more or less affect their properties; among 
these may be named in particular phosphorus, | 


silicon, sulphur, manganese, &c. But none of these | 
bodies are necessary to the constitution of cast iron | 
or of steel, and it will be sufficient here to note that | 
they exist in most of the irons of commerce without 
studying the considerable influence that they may | 
exercise. 

Putting aside then all considerations relative to 
the presence of other foreign bodies, carbon exists 
in cast iron and steel and carburated iron either 
in solution or intimate mixture, without forming | 
any clearly defined carburate. 

Steel is formed by the solidified solution of carbon | 

i chemically pure iron. These solutions in the | 
liquid state are not saturated, with the one excep- 
tion of that class of steel which contains the maxi- | 
amount of carbon that iron can contain in| 
solution, Cast irons are saturated solutions of | 
carbon in iron, with an excess of carbon in a state 
of mechanical combination. They may be defined | 
as steel containing a mixture of carbon. The pro- | 
portion of carbon in this state is as much greater as 
the amount in solution is less, or again as the total 
quantity of carbon contained is greater. Thus the 
black irons are steels slightly carburated, with a 
large proportion of mixed carbon, and grey irons 
are steels more highly carburated, with less mixed 
carpon, 

The phenomena of the solution of carbon in iron 
necessary for the production of steel, may be re- 
ferred to four principal laws as follows : 

l. The = of carbon which the iron can con- 
tain in solution increases as the temperature in- 
creases, 

_ 2. By slow cooling, a part of the carbon separates 
itself from solution, and remains in a state of 
mixture. 

3. By rapid cooling, or by a sufficient exterior 
pressure, the greater part of the carbon remains in 
4 state of solution. The rapid cooling acts in this 
case by the pressure resulting from it. If the 


| 


mum 





| difies, decreases as the quantity of carbon au 


| made to illustrate this, an: 
| gation would probably be very difficult, on account 
'of the enormous pressure that would have to be 


|an elevated temperature. 


carbon is mixed, an exterior pressure produces in it 
the solution of a greater or smaller proportion ac- 
a to its intensity.* 

4. The temperature at which melted steel soli- 
ents. 

These laws referring to carbon in solution in iron, 
conform to the laws which rule the solubility of 
solids and gases, in liquids, 1. The solubility of 


solids generally increases with the temperature. 


2. When a solution made at a high temperature is 
cooled, a part of the solid separates itself. 3. The 
solution could probably be maintained under a 
sufficient pressure, but Rs have not been 

indeed such an investi- 


employed. The solubility of gases increases with 
the pressure. 4. The solution generally assumes a 
solid form, at temperatures decreasing with the in- 
tensity of the solution. 

The rapid and slow cooling of heated steel con- 
stitutes its tempering and annealing, operations that 
play an all-important part in the employment of 
this material. 

When the former operation is performed, that is 
to say, when any metal is rapidly cooled, the outer 
surface cools first, and at a quicker rate, in propor- 
tion as the difference of temperature between the 
body and the liquid in which the tempering is 
effected, is greater ; the conductibility of the liquid 
employed also exercises a great influence on the 
rapidity of cooling ; tempering in mercury, for ex- 
ample, is much more intense than tempering in 
water. 

This outer surface in cooling contracts, and ex- 
erts a high pressure on the interior which is still at 
Another phenomenon is 
the consequence of this contraction ; in order to con- 
tain the interior volume the exterior portions must 
extend at the expense of their elasticity; if the 
tempering has been carried to a certain point, it 
may exceed the limits of its elasticity, and become 
permanently extended, If the tempering has been 


) only slight, this limit not being attained, the ex- 
| tension will only be momentary, and will disappear 
| when the cooling is complete. 


As is well known these phenomena present them- 


| selves in breaking blocks of cast iron which could 


only be broken with difficulty under a hammer ; 
they are heated to redness and then exposed to a 
current of cold water. The exterior surface con- 


itracts and passes the limits of elasticity ; as it is 


only susceptible before fracture of a very slight 
expansion, cracks are produced on the surface, and 
a very slight blow is sufficient to divide the block 
into several fragments, 

During the second period of tempering the cool- 
ing action penetrates to the centre of the metal. 
The fibres in this part contract in their turn on 
account of the reduced temperature, but they are 
bound to the outer fibres which have passed their 
limit of elasticity, they should, therefore, extend at 
the expense of their elasticity as they contract, and 
they develop at the same time a contraction in the 
outside fibres. 

A piece of metal thus tempered is, therefore, 
subjected to various forces, which are balanced by 
molecular tension. The existence of the forces 
after tempering may be exemplified. If a bar of 
tempered iron be taken, carefully squared up on 
all its faces, and then cut in two longitudinally, 
each of the pieces will assume, when left free, a 
curved form, the concave side of which will be on 
the cut side of the bar. This fact indicates the ex- 
istence of tension, due to the second period of 
tempering. The force in play during the first 
period would have produced the contrary effect if 
they alone had acted. Bodies increase in volume 
when they are being tempered. M. Caron has 
observed in bars of cast steel the following varia- 
tion. 
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Natural State. At Red Heat. After Tempering. 
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Length ... 20.00 20.32 19.95 
Breadth .. 1.00 1.08 101 
Thickness 1.00 1.03 1.01 
Volume ... 20.00 20.351 


21.557 
| 





* It is probable, according to this law, that by employing 
at the same time a high temperature and great pressure, 
steele more highly earburated are now produced, would 
result. It be convenient al ways to call, steel c' 
the maximum of saturation, that which is obtained by « 
sufficient heat, without variation of pressure. 





In these bars the length has decreased, and the 
breadth and thickness have increased ; under the 
influence of interior , the bar behaves like 
all homogeneous bodies subjected to deformation by 
the action of an interior force ; that is, it tends to 
approach the spherical form. M. Caron quotes 
another example of a laminated steel bar. 

In this example the tempering has still prodaced 
an increase of volume; but contrary to what oc- 
curred in the previous case the length increased 
and the others do not change. The reason of this 
contrast is evident, and is to be explained by the 
want of homogeneity in the laminated bar, which is 
susceptible of extension more easily in the direction 
of the lamination than in the opposite sense. The 
longitudinal fibres exceed their limit of elasticity 
before this limit has been attained in a transverse 
direction, and the augmentation in volume takes 
place entirely in the direction of length. 


Taste No. IL 





| Natural Condition. After Tempering. 








Length ... sx 20.00 20.48 
Breadth ... 1.461 1.51 
Thickness 8.70 3.70 
Volume ... ove 111.74 114.25 


Tempering should only produce the effects above 
described in homogeneous bodies whose composition 
does not vary with temperature and pressure. In 
steel and other carburated irons the operation of 
tempering is complicated by the presence of the 
carbon, the solution of which it partially induces. 
It is difficult to ascertain whether the augmentation 
of volume observed in tempered steel is modified 
partially by this solution ; by continuing the com- 
parison with the laws regulating the solubility of 
solids in liquids, it may be supposed that the in- 
crease of volume does not arise from this cause, 
because a solution has never so great a volume as the 
sum of the volumes of the bodies which compose it. 

The solution due to the tempering of the steel pro- 
duces a body possessing properties other than those 
characterising it before tempering; but this body, 
owing to the rapid cooling, is always under the 
influence of phenomena which are develo by 
the operation. The pressure resulting from the two 
phases of the tempering maintains in solution a 
part of the carbon which would have been separated 
by slow cooling; this portion will increase, in pro- 
portion to the increased pressure, that is to say, as 
the tempering has been more rapid. 

If a non-homogeneous body is tempered, composed 
for example of steels carburated in various degrees, 
the action will become complicated ; it would seem 
probable that when the body is hot the carbon 
will be distributed irregularly, and that this dis- 
semination will only increase under the influence 
of the pressure of the exterior cooled surfaces. If 
we suppose this body to be represented by various 
tints according to the quantities of carbon which it 
contains in different parts, the lines of demarkation, 
instead of being clearly defined as they originally 
were, will be found blended after tempering. 

This phenomenon of the transfusion of carbon 
through iron or steel that has been raised to a suffi. 
ciently high temperature, has long been known. A 
bar heated with charcoal resolves the carbon at 
first over it, afterwards it penetrates, and if the 
process of cementation be carried on long enough it 
will reach the centre of the bar. 

When pieces of steel of the same quality are tem- 

ed in different degrees the carbon is maintained 
in solution in a higher proportion as the temperi 
process is more active. To each nature of s 
should correspond a degree of temper where the 
effect produced is a maximum, which would corre- 
d to the point where the temper would indace 
the solution of all the carbon con‘ained in the steel, 
If the effort of contraction were the same for all 
classes of steel the intensity of temper producing 
this effect ought to increase with the degree of car- 
buration, But the contraction or pressure dae to 
id cooling is generally insufficient to produce 
this result, The more the pp ce me age 
creased the greater are the in the 
steel. The least carburated natures of steel alone 
are an exception to this rule; beyond # certain 
point the effect produced by inmerease of temper be- 
comes xi/, and changes in elasti¢ity alone are ob- 
served. But in these bodies the limit of elasticity 
is attained under efforts relatively small, and the 
temper, by a variation of tem , does not pro- 
duce sufficient pressure to solve all the carbon. 









~ be 0 ee 


——— 
eas Sige 


as 
ay | 
\ ' 
ais 

f 3}, 
“tae ; 
met 
* 3 
mt 
=| AER 
Tile 
ae 
7; : 
Bi 
Pi 
, iM be 


a 


. ee inal 
a 





ge tag ee 





Sei ete 

































~——s 


= eed fe 


SWISS NARROW GAUGE RAILWAYS; EARTHWORKS AND PERMANENT WAY. 


ENGINEERING. 





[JuLy 23, 1875. 














oo ae ee. ee 
























































3@ = 
n= Chives eg> 
—_" at Leg Y ene 
> ene ee a ; 2 4 >. 
Jeb C Beg Fe oo we 
oe eee j Mare Se he ater SG EE SE IER, 
pene) ’ 7 ¢ 7 4 d (Leet 
E2418 ee J £ mead all Rad: “SS £ £ jlies 
~H2027 6 F AGP PLE tn 
Fie. 1 Fig. 4 
Ps ~ 
ee : de 
~ 
; - 
\ 
= 8 
a : * 
ie a 
| nn PA 
q . 
* 
oe  & 
ee \ + % f 
4 % 
Fie FN 
7 i ~ ¢ wy 2 
a ° a n 
> 4..B..4 ; A 4 ™ 
« = a. ‘ a . — 
“ue tg i 
To a Z 7 
" “0 o* 
sh. & s 7 ™ 
' we “nh & ¢ 2 5 4am 
} 
P 3 a ‘ e Scale fer Details 
| y> j | > 
— 


We have in recent numbers published particulars (vid: 
page 489 of our last, and page 29 of our present, volumes) 
of the locomotives and rolling stock for the first of the 
Swiss narrow gauge railways—namely, a line 16 miles in 
length in the Canton Appenzell—and we now give on the 
present page standard sections of this line as well as details 
of the rails and fastenings. The line has, as we have al- 
ready stated, been constructed by the Swiss Society for 
Narrow Gauge Railways, and it is of one metre gauge. 

The loading gauge and profile of tunnela, platforms, &c. 
are given in Fig. 1, the left hand side of the figure referring to 
the open line, and the right hand half to the stations. Figs. 
2, 3,4 and 5 respectively show the standard sections of 
the line in ordinary cuttings, in cutting in sidelong ground 
(partially reck), in ordinary embankment, and in rock cut- 
ting. The various views bear metrical dimensions, but for 
convenience of comparison we may give some of the leading 
sizes in English measures. The width at formation level 
is 12 ft. lpi. in ordinary cutting (Fig. 2); 10 ft. 6 in. in 
the cutting half in earth and half in rock (Fig 3); 11 ft. 
tin. on the embankments (Fig. 4); and 13 ft. 14 in. in the 
rock cutting (Fig. 5). The width of the ballast at the top 
is in all cases 7 ft, 10$in.; but the depth is varied in the 
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different situations, it being 13}in. in Fig. 2, 15}in. in 
Fig. 3, 94 in. in Fig. 4, and increased to 19} in. in the rock 
cutting Fig. 5. 

The rails are 34% in. deep by 3.54 in. wide on the base, 
and their section is shown by Fig. 8, the adjoining Fig. 7 
showing the fish plates. These latter are 13% in. long, and 
are fixed by four bolts as shown in Fig. 6, detail views of 
the bolts being given in Fig. 9. The sleepers are 5 ft. 11 in. 
long by 7 in. wide by 4} in. deep, and the rails are fixed to 













each by two dog spikes of the form and dimensions shown 
by Fig. 10. We may state in conclusion that the Swiss 
narrow-gauge lines are being built with every regard to 
economy, and we hope in due time to be able to report upon 
the results of their working. The line which we have men- 
tioned as now constructed includes a gradient of 1 to 284 for 
a distance of 24 miles, combined with curves of 90 metres, 
or 295 ft. 3in., radius, so that there will be some heavy 
work to be done in carrying on the traffic. 








San Francisco ayp THE AvsTRatias.—A contract for a 
mail service between New South Wales, New Zealand, and San 
Francisco has been concluded between Sir Daniel Cooper, 
acting on behalf of the Government of New South Wales, 
and wr. T. Russell, acting on behalf of the Government of 
New Zealand, with the Pacific Mail Steamship Company, of 
New York, Messrs. J. Elder and Co., of Glasgow, and Mr 
Macgregor, M.P. The service is to commence in November, 
1875, and is to extend over a period of eight years; the pre- 
scribed speed is to be eleven knots per hour. The vessels 
engaged upon the new line are to be of about 3000 tons 
burthen ; they will be of great power, and will have passenger 
accommodation especially adapted for the Pacific. 
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the views given on pages 74 and 75. The tender carries 
1800 gallons of water and 4 tons of coals, and its weight in 
working ordcr is 27 tona. 

The following extracts from the specification will give 
such particulars and principal dimensions of the engine and 
tender under notice as have not been given in the foregoing 
description 

ENGINE. 
Boiler. 

The barrel to be telescopic and formed of three plates, 
longitudinal joints butted and strapped, and placed above the 
water line, transverse seams to be lapped, the whole of the 
boiler barrel and outside firebox seams to be double rivetted, 
the tube plate ring that joins the boiler to tube plate to be 
bored and turned, all edges of plates to be planed, the dome 
to be made of one plate and flanged, as shown. 


Length oes eee 
Diameter outside 
Thickness of plates 

eA tube | late 
Diameter of rivets 
Piteh of rivets a 


Firebox Casing. 

Flush with boiler barre), sides and crown to be one 
plate, to have twelve longitudinal stays from 
back plate to front tube plate, stays to be screwed 
into the back plate, to have two T irons rivetted 
to the crown part of casing, and to have on top 8 
seat for safety valves as shown. 

Len gth ave ° oe 

Breadth - 

‘Thickness of ‘front and back plates 
side and crown plate 

Bottom ring solid and sk lotted. 


Inside Firebox 
opper tube plate to be of two thicknesses ; seams 
rivetted with iron nveta. 
Length inside at bottom - t 9 
oe “ ‘7 
Breadth inside at bottom 3 
top 3 
Heig it (bars to crown) 
Thickness of side and crown plate 
tube plate eee 
Water space, front at bottom ... 
- back - 
sides 
Distan: ce between crown p! lates rf ‘ fire boxes 
Fire-door ring 14} in. by 124 in.; number 
of roof stays, 7 bars, and two rows of 
screwed ones; pitch of stays centre to 
centre . 
Depth of bar « stays 
Thickness of bar stays 
Number of bolts in each bar stay, 12 
Centre to centre of copper stays 
Diameter 
Pitch of thread 12 2 to the inch 
Rivets (of iron) diameter 
Distance of centres 


Tubes 
Brass—to be seamless and patent drawn, and be a 
mixture of 7 parts best copper and 3 parts best 
epelter. Number of tubes 225, in vertical rows. 
(Grauge, Nos. ll and 13. To be ferruled at fire- 
box end only, and with steel ferrules perfectly 
true. 
Le ‘ngt h 
Diameter o vutei le 
Least distance of centres 


Smokeboz. 
Len gth outside 
Breadth eee 
Diameter of doorway . 
Thickness of plates 
Diameter cf rivete 
Distance of centres 
Chimney 
Double, with annular chamber closed at the 
bottom, opened at top, outside chimney to be 
louvred as shown, to have a polished copper top. 
Length ove ese i 
Outside chimney, diameter eee 1 
Inside ~. at top eee 1 
at bottom ... 1 
Regulat ia 
Double beat valve, brass head ; vertical steam pipe 
in dome, cast iron; steam pipe in boiler of copper, 
to be fastened in tube plate with a turned iron 
ferrule ; steam pipes in smokebox of copper 
Diamete r of steam pipe inside .. eee 0 
in smokebo > aren U 
Blast Pipe. 
Cast iron—diameter at top 
Brass top ose noe 
Area at bottom ‘of branches 44 square 
inches. 
Heig! it above centre of boiler ... 
Sofety Valves. 
Thomas Adams’ patent of approved design. Two 
in number. 
Diameter ove eee 


” 


Injectors. 
In brass, two No. 10 Giffard’s. 
Diameter of steam pipe on 
* water supply pipe 
as overflow pipe a 
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‘Cylinders. 
Angle 1 in 12. 
Diameter 
Length of stroke 
Distance of centres 
valve spindles ove 
Diameter 
Distance from centre of aaa to centre 
of valve spindles ‘ 
Number of bolts in front flange... 
°° bac k ” 
Thickness of cylinder 
Diameter of piston rod 
Piston (of brass) depth 
Two cast-iron packing rings 
Distance between inside ports ... 
* covers eee 
Ports. 
sreadth ar 
le pgth of steam eee 
exhaust ss. 
Thickness of bri dges ... 
Slide Valves. 
Brass—Travel ... ove 
Land eee ove ore 
Lap over each port ose 
Centre of spindle to face , 
Cut off full forward (p.c. of stroke 80) 
Back notch = o 5) 
Eccentrics and Straps. 
To be of the very best toughened cast metal, with 
brass strips let in eecentrics. Four in number. 
Throw ove ove os 
Breadth ove ooo ove 
» of straps . ose 
Link Motion. 
Straight—To be of the very best Yorkshire iron, 


to be carefully and well fitted, — ae 
4 


Length of eccentric rods oes 
Diameter of reversing shaft... om 0 


Motion Bars. 
|c ast steel— Length ‘ 
Breadth oe 
Thickness 
Distance apart... ‘ 
Length of slide block (cast iron) 
Cross Head. 

And piston rod solid, gudgeon pia and bushes to 
be well fitted, and case-hardened—all to be of 
best Yorkshire iron. 

Diameter of gudgeon pin eee 

~ pin for slide blocks 
Connecting Rod. 
To be of best Yorkshire iron. 
Le ngth - 
Diameter at small end ote . 
9 » bigend. e eee 

Gaailing Ro 4. 

To be of best Yorkshire iron. Ends to be case- 

hardened. 
Length of centres 
Depth at centre 
” » ends - ome 
Thickness... vce es 
Driving and Trailing Azles. 
Diameter at centre 
in boss of wheel 
in bearing ... 
Len gth in bearing 
of axles ove e oe 
Distance of centres of bearings eve 
Driving and Trailing Wheels. 
Wrought iron. 
Diameter, without tyres ove eee 
Breadth of rim ove vee ose 
Thickness of rim . 
Spokes, flat, nineteen in number. 
Section at rim, 3} in. by 1} in. 
boss, 3} in. ia lj in. 
Bos 88, diame ter - eee 
. breadth oe eee 
Crank boss, diame ter .. 
breadth 
Tyres, crucible cast steel, and “all to be Shi in. 
thick, by 64 in. broad. 
Diameter of hole for crank pin 
, coupling rod pin ... 
Brea ‘dth ot eee 
Diameter of ¢ necting rod = 
Breadth ” 
Crank pins crucible cast steel. 


Inside Frames. 


Solid wrought-iron plates, with crucible cast-steel 


horn blocks. A strong cast-iron water tank to 
be placed between frames at trailing end, care- 
fully fitted and secured to frames with turned 
bolts. Rivets of horn blocks and frame stays to 
be turned and rivetted cold. 
Kxtreme length om eoe on 27 
Least de pth ... oe oue 
Thickness ... , oon 
Distances between _... eee one 
driving and trailing 
centres 
Distances between driving and centre of 
Logie one 
Distances between front end of framing 
and certre of bogie... 
Distance between back end of fraaing 
and centre of trailing axle .., 





Solid wrought-iron plates. ft. 
Extreme length ove -. -_ 
Depth aun ons 1 
Thickness... coe 0 
Distance between ose 6 

Driving and Trailing Springs. 
a 9g } in. thick, with a solid wrought-iron 
uc 
Length ove ooo eee on 8 
Breadth ooo cee coe oe 0 
Depth , eee ove 0 
Camber, with weight ¢ on eee 0 
(To be attached to compensating beams). 


Adams’ —. Framing of best Yorkshire 
ht-iron plates, jin. thick, with cast-steel 
into. : 


Distance between ion . as 4 


Axles. 
Diameter at middle ... one 0 
- eee ned 0 
bearing ... » ae 0 
Length of bearin ose ° 0 
, axles rd x esis 5 
Distance of centre of bearings .. ete 3 
Wi fo ber. 24 
rought iron, four in num 
Distance of centres 


Spokes, flat, ten in number. 
Section at rim, in. by 1} in. 
» _ » boss, 3$in. by bgin. 


" bread eee ry 
Tyres, 3} in. thick, 5 broad. 


Steel. Four in number. Beck ‘plate din. thick, the 
rest of fin. thick, with solid wrought-iron 
. Length 

Breadth ee ove 
Depth we 
Camber, with weight on ose 


TENDER. 


The tender (to be complete in every ) is composed 

of two main parts. First, the tender tank (to hold about 
1800 of water) ; second, the under Bn or carriage ; 
the whole to be made of G.B.B. (or of equal quality) wrought 
iron. The tank to be secured to the frames by angle irons, 
as shown in the drawings. The whole to be mounted on 
six wheels, the wheel base being 11 ft. Each wheel to have 
8 willow block applied to it. Feed pipes to be of 
copper, with brass rubber pipes, with cou- 
pling nuts and pipes between engine and er. Axle-boxes 
to be of the best toughened cast iron, and to have brass 
bearing bushes well fitted in them. 


Tank. 
To be made of in. plates, all rivet holes outside 
on each side to be countersunk, and rivets flush 
with plates. Side plates to be without seam. 


Length ove ‘an ose ose 

Breadth ot ate ‘eh oes 

Depth ose ove ese eos 
Frames. 

Outside solid wrought iron (to be cut out as shown), 
with best toughened cast-iron horn blocks 
rivetted on, stays and plates as shown. 

Extreme length, without bates ae - 18 
Depth por 2 
Thickness... os i 0 
Distance between aie je 6 
Wheels. 
Wrought iron, six in number. 
a of centres ... 
Jiameter without t 
Breadth of rim ip 
Thickness of rim eee 
Spokes flat, 10 in number. 
Section at rim, 34 in. by l}in. 
, boss, 33 in. by 17 in. 
Boss, diameter i os ons 
» breadth 
Tyres, thickness in tread 34 in in., , breadth 
Azles. 
Crucible cast steel. 
Diameter at centre 
. in boss po 
%” of bearing .. 
Length of bearing 
m » axle 
Distances of centres 


Springs. 
Steel plates } in. thick, with a acumen eirmee 
ngth ove ove 
Breadth ove ose 
Depth ove oes 
Camber, with weight on 








A Garat Ressiay Cayat.—The union of the Black and 
Caspian Seas is in contemplation, and a — for the con- 
struction of a canal 750 miles in length for that p is 
said to be finding much favour in St. Petersburg a7 ae. 


cow. 
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IRON MANUFACTURE. 
To THE omg os p thee pongo . 
Srz,—As some i ve | : accuracy of some 
of the Coetanents have venheén fear jounaal more especially 
with reference to the consumption of coal when puddling 
refined iron in the Dandy furnace, and also as to the number 
of heats made per shift, I would just observe that I have 
had permission from the Bowling Irom Company to state 
that they puddle only cold blast refined irom, the average 
analysis of which I give below. They use a Dandy or 1 
oven attached to the ordinary puddiing furnace, in which the 
charge is previously raised to a red heat, ten heats per shift 
are obtained with a consumption of 14 ewt. to 16 ewt. of coal 

rton of puddled bars, no scrap iron, and only a little 
Pettling at the end of each shiftare employed. This precisely 
confirms the statements made respecting the Fp dling of 
Cleveland refined iron retined by my process, and puddled at 
the Kirketall forge in a Dandy furnace, the analysis of which 


was as follows : 
Bowling Cold- Warner's Cleveland 
blast Refined. Refined. 
qu 2.97 


Carbon ose 3.064 
Silicon seve me 0.31 0.085 
Sulphur 0.038 0.081 
Phosphorus... 0.423 1.897 


Manganese... “s 0.306 0.111 
The quantity of fettling and scraps used in the Cleveland 
and other districts is dependent upon the amount of silicon in 
the iron. When my calculations were made, I obtained m 
figures from well-known houses, as the results of their work 
ing, but each manufacturer can fill in his own figures from 
the average of a year's working, and compare with the work- 
ing of refined iron. 
Warner's Cleveland Refined 
or South Yorkshire Cold 
Blast Refined 


10 heats a shift 


Cleveland Unrefined 
Iron. 


6 heats a shift 


14 to 16 ewt. of coal 24 owt. of coal 

2 owt. of fettling of fettling 

No scraps of scra) 

1 ewt. loss in puddling loss in puddling 
Paddlers’ wages Puddlers’ wages 

1; cwt. loss in mill loss in mill 


The cost of refining will vary from 5s. to 6s. according to 
the purity of the iron, position of the furnaces, and other 
circumstances. 

Whatever the average saving may be upon the three 
million tons puddied annually in Great Britain, whether 5s. 
or 20s. it is an important matter for our ironmasters to 
consider at a time when such heavy losses are being made. 

If forge owners were to avoid purchasing all accidentally 
made forge iron with 2} to 3 per cent. of silicon made when 
burdening for foundry, and confine themselves to buying 
from those furnaces burdening for forge, and the iron from 
which contains only 14 per cent. of silicon, there would be 
no more disputes with the puddlers about bleeding, and the 
consumption of scraps and fettling would be greatly reduced. 

I remain, yours faithfully, 
Agtavurn Warvyer. 
GAS TESTING. 
To ras Eprror oy ENGINEERING. 

Sin,—A 10-cubie foot holder could be rated to fill either 
by exhaust or pressure within the range of 24 hours at plea- 
sure. But under certain conditions to stock gas a second 
time over water and test the same for illuminating power 
would not be fair. Often by a sudden change in the atmo- 
spheric pressure and temperature, also the temperature of the 
experiment room, gas becomes charged with water vapour, 
which reduces the light value, and during the summer months 
acts nearly as much against the value of gas as does the con- 
lensation of the hydro-carbons during the winter months. 

For several years I have used a holder connected with the 
experiment meter and photometer as suggested by your cor- 
respondent, duriog which I have found the wo carbon, 
carbonic acid, and other diluents, equal in weight, but the 
water vapour has ranged from 8 to 6.5 grains per cubic foot, 
while, on being passed forward and tested on the photo- 
meter, the result indicated a loss of 1.10 candle. 

Therefore the suggestion of your correspondent would be 
very good coupled with the condition that all the water be 
absorbed from the gas after it passes from the meter and 
before it gets to the burner, but there are other practical 
reasons why the plan should not be adopted. 

There have been no practical reasons to merit anything of 
the sort in the evidence submitted to the committee except 
professional statements round an assumed perfect system of 
possibilities, and if it be found these statements are based 
upon 6n opinion or fancy which would tend to make a case 
substantial without proof, until the proof is produced the 
evidence should be considered flimsy. 

As to increasing the value of gas from 2 to 4 candles, 
directors are not so dull as to allow their engineers to put 
coal under destructive distillation which would ield from 
<0 to 30 grains per cubie foot of rich hydro-car for the 
purpose of raising their gas 4 candles at a given point only ; 
they must know that the test-burner as it is constructed, ad- 
tmitting only a given quantity of air, if that quantity of sir 
is perfect for fo-candle gas, it must be very imperfect for 
16-candle gas. In fact, a company would not get value for 
the enterprise, which is not difficult to prove, and I am 
astonished why the chemistry of this fact did not come out 
The foo, danger of making 

owing tests will prove the of ing an 
statements based u eboweation only, also the seoneaiay 
for proof when uch statements are as to the cause. 

One of the witnesses before the committee stated that 
between five and six o'clock, P.st., December 12, 1874, there 
was a rise of 2.41 candles, and that rise apparently took place 
during the six o'clock test; the same witness in cross- 
examination also stated that he could not give the extent of 














the rise in standard candles, as it was impossible to tell at 
what rate the candles were burning at that period of the 
experiment, which was very candid. 

Tasers. 














Sperm 87.1 Grains, 2 Candles | Sperm 41 Grains, 2 Candles | obliged to wait, and so must the advocates of 
used. Gas corrected .801. used. Gas corrected .825. | of iron to street tramways, until pap Sots getene af Ses 
Ten Minutes’ Observatio: Ten Minutes’ Observations. | in power and influence are dispelled. In conclusion, I woul 
aa rac remind Mr. Gore that he has neglected to refer to few 
73xX2=14.6 candles, by 74 questions of mine 
74 [observation only 74 Paror. 
7.7 7.3X2=146 candles, by 
8.1 73 [observation only | RICHES AND WATTS’ VERTICAL ENGINE. 
os os oe na To rae Boren A, Exornsenine. a 
; y 1z,—In your issue 16th inst., page 40, speaking 
8.9 8.5x2=17.0 candles, by | our exhibits at the Taunton Show, you say “the design of 
9.0 8.4 [observation only | some of these engines being injured by the base plate, 
9.2 8.2 which carries the engine aad boiler, being made too short, so 
9.6 x 2=519.2 candles, by 8.2 that one leg of the engine frame does not spring from this 
——- [observation only. — base, but from a bracket bolted to the base.” Permit us to 
10)85.0 10)79.3 say you are al wrong in so describing the construction 
a c — of our engines ; bracket referred to is a of the base, 
8.50 x 87.1 7.93 x41 and only extended in that form in preference to putting 
—— =16.40 = 16.40 some extra 100 Ib. or 150 Ib. weight into the base plate, 
801 x 24 result 825 x24 ae where it would be totally unnecessary. We may add that 
by observation and observation and cal- | the ing cast in one pi and having « sole 


calculation. culation. 
N.B. The figures 24 represent the standard 120 grains of 


Y | sperm and 6 cubic feet of gas per hour. 


The first test was taken by a gentleman of vast experience, 
the second by the writer, on cross instruments, neither know- 
ing or expressing any result by observation until both were 
completed and compared by calculation. 

If these tests prove anything, it is that the present sys- 
tem of testing is most perfect if properly carried out. 

I am, Sir, yours truly, 
Gas Examiner. 

July 20, 1875. 





STREET TRAMWAYS. 
To rue Eprror or ExetneeRine. 

Srzr,—As Mr. Gore has disclaimed all connexion with the 
Liverpool tramways, I express my regrets that I have asso- 
ciated his name with such bad work. I would, however, 
remind him that the Liverpool tramways have been carried 
out according to his system with the exception of scarfing 
the timbers. 

I see no analogy between the flooring-joists of a buildin, 
and a sleeper of a tramway; but know that if the joists 
the boarding are well secured, the floor will spring en masse, 
and the joints will remaio intact. 

I do not wish to defend the present system, nor have I any 
desire to underrate the eo : although I consider it of 
little value, seeing that in a well-constructed road the joints 
of the rails should be about the centre of the longitudinal 
sleepers, the scarfing would only be useful to connect the 
sleepers. That this is not necessary, is shown in your notice 
of the Glasgow tramways, the roads do not dance, but the 
joints require constant repairs. What I have said from the 
beginning is, that it is not possible to keep the joints in 
proper working order without constant repairs and } met 
ment of the paving, in any system of wood yet laid, and 
Mr. Gore has failed to prove I am wrong in saying so. 

In all well-designed engineering works where any part is 
liable to derangement, or to wear out, every effort is made 
to secure easy access to it for repairs, without injuring other 
portions of the work. This has not been done as yet in tram- 
way construction; it is a fact that if, from any fault in prin- 
ciple or workmanship, the rail becomes loose, the street is 
disturbed, over and over again, for repairs ; this is not credit- 
able, nor is it in keeping with our present advances in other 
branches of engineering. Under this idea, and believing 
that a firm, unyielding, and continuous superstructure of 
iron, so constructed that the rails might be removed, and 
joints repaired without injuring the bond of the paving in 
our streets, was preferable to a yielding and a0 en 
timber sytem, I asked Mr. Gore’s opinion on what I ad- 
vanced, and in reply he taunts me with having asserted that 
I “claim to have discovered the panacea of all the evils 
complained of, and to have discovered a system that will 
defy the effects of vibration, concussion, and all the other 
elements which war against the stability of our streets.” 

This is good; I wish I had made such a discovery, it is 
much called for, but modesty guiding my poms compels me 
to disclaim having so distinguished myself. I do not wish 
to be wanting in courtesy to Mr. Gore, but must add, his 
statement is untrue. 

But to resume. It has been the desire of all town en- 
gineers to keep the paving stones from yielding; they are 
supposed to be placed on « firm bed, and no elasticity is ex- 
pected from them, although “part of a highway where 
vehicles of every class have the right to use.” This must be 
admitted, and yet Mr. Gore would make in his wooden sys- 
tem a part of the said highway yield, and of course spring in 
its bed. He advances the idea that “ the constant movement 
in a uniform rigid line produces a dancing motion, cutting 
up the concrete, converting it into mud, which eventually 
acts as an assistant solvent to the surrounding materials. 
This has evidently been penned in reference to the wooden 
system, for he cannot say the mud will act as an assistant 
solvent on the iron and paving stones. If an iron road is 


the first to bria ae We | forward to support his assertions, 
it it had failed, the drift o this demand is apparent, it is to 





standards piece, 
plate at their foot, which is faced off true with the of 
standards forming the cylinder base, the whole is perfectly 
rigid and steady at the highest speed and heaviest load the 
engine is ble of exerting. Your insertion of this in your 
next issue will very much oblige, 
Sir, truly, 
Ricngs asp Warts. 

Norwich, July 21, 1875. 

{ Messrs. Riches and Watts only quote a portion of our 
remarks on their engine. If they to our article they 
will find that the words they quote are followed by the 
sentence : “ This much injures the appearance of the engines, 
although it probably has no effect u their steadiness.” 
Whether cast in one piece with the bedplate or bolted on the 
bracket rm ay no = ——e enough for the strain ~~ 
upon it; but nevertheless the appearance is not good, 
ant injures an otherwise neat design. The defect might 
certainly be corrected without adding to the weight of the 
base plate as now made.—Ep. E.) 





LOAD LINES. 
To rus Epiror oF Enoineeriye. 

Stx,— Regarding the objections of “ E. A.C.” in your last 
issue, I have to remark that in my letter of the 2nd instant, 
I pro a method of finding a paint line for vessels, 
whereby in the event of shipwreck or other misfortune, it 
could be decided by competent judges, using this line asa 
basis, whether a vessel was overloaded or not, due considera- 
tion being given to her class ( i.e. strength), &. 

I also stated that in my opinion this was the maximum 
load line, or nearly so, of vessels in the first class. Supposing 
a second-class vessel was lost, and an inquiry being held as 
to the cause, how are these dealing with the case and using 
the proposed line as a basis, to find whether she was over- 
loaded or not ? 

Having obtained a displacement scale of the vessel ealcu- 
lated up to the zero line, and the draught of water at light 
line, they would find the weight of vessel. Then the diffe- 
rence between this and a first-class vessel of same zero dis- 
placement shall be estimated (which can be found pretty 
accurately by competent persons), this difference in weight 
shall be added to the weight of the second-class vessel, and the 
load line and freeboard aan ae rule. To thie depth of 
freeboard a small percentage | be added, to still further 
compensate for inferior strength. Thus a comparative line 
of safety is obtained and an equality between vessels of various 

maintained. 
Had the above second-class vessel been strengthened by 
additional stringers, keelsons, or doubling of sheer strake, 
she would lose carrying capacity according to the weight 
of such strengthening only, said weight being deducted from 
a weight, i.e., the difference in weght between 
a first and second-class vessel of the same zero displacement. 
I am, Sir, yours truly, 
James TaYLon. 


WATER FOR STEAM BOILERS. 
To tHe Epitor oy Evaineerine. 

S1a,—On reading your remarks in a late number of En- 
GIveeRinG on Mr. Perkins’ method of working and on the 
difficulty that is met with through using sea-water in ordi- 
nary boilers, the thought suggests itself that nearly the same 
result might be arrived at in ordinary practice by re-distil- 
ling the water from the cond before p g it beck into 
the boiler. No doubt the salt that is found in it is due to « 

ion of water that passes over with the steam through the 
Poiler’s priming, as 4 to be nearly always the case 
more or less at sea, it would thus be moreover ia a con- 
centrated form. ; : ; 

Now if this water were to be quietly evaporated in a still 
my notion is that everything would i 
absolutely pure water wo _be the result. The exhaust 
steam might be made to do this on its way to the condenser, 
as it has of course an ample margin of heat in it for the pur- 
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FOUR-COUPLED 


LOCOMOTIVE 


FOR THE 


HIGHLAND RAILWAY. 


CONSTRUCTED BY MESSRS. DUBS AND CO., ENGINEERS, GLASGOW ; DESIGNED BY MR. D. JONES, LOCOMOTIVE SUPERINTENDENT. 


(For Description, see Page 71.) 
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all the greasy matter passes off. The remainder of the steam | 
is then passed into a system of pipes over which cold water 
is flowing (to be partially heated for brewing) and is there 
completely condensed, and the condensed water, quite clear | 
and pure, is collected in the feed cistern for the boilers. This, 
of course, would be done by the still in the other case. | 

Since we have adopted this plan the condition of the boiler | 
is greatly improved, is, in fact, excellent. 

1 am, Sir, your obedient servant, 
Tuomas WatTuam. 


Stockwell, Londen, §.W., July 19, 1875. 
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RAILWAY GAUGES. 
To ruz Eptrog or ExGiyzgenriye. 


Str,—In compliance with the request of your corre- 
spondent, Mr. R. F. Fairlie, I have much pleasure in explain- 


| ing my previous communication, which it will be seen is not 


a misquotation of his letter, but is simply a quotation of the 
quantity implied by his own figures. 

He gives in the letter in question, 11 ft. 6 in. as the average 
width of American rolling stock. a 
Now the writer is cognisant of stock on several Ameri- 

can linesof 4 ft. 8} in. gauge, having a width of 8 ft.6 in. 
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(your readers may find evidence thereof on reference to the 
article ou narrow gauge rolling stock published in Enctnerr- 
1nG of the 29th December, 1471). If, therefore, we assume 
8 ft. 6 in. to be the minimum width, and your correspondent's 
dimension, 11 ft. 6 in. isthe average width, as he avers; it is 
evident that the mazimum width must be, not 14 ft., as the 
writer previously deduced, but 14 ft. 6in. !! 

Need more be said to indicate who is “ up a tree ” ? 

I will go further, however, and say that I doubt if your 
correspondent can point to any example of rolling stock in 
America having so great a width of body as 11 ft. 6 in. 

I am, Sir, yours truly, 
SIMPLEX. 

[Our correspondent appears to have most singular ideas 
respecting the mode of calculating averages. According to 
his mode of reasoning the fact of a carriage 6 ft. wide existing 
on an American line would at once raise the maximum 
width to 17 ft. |) if the average width happened to be 
11 ft. 6 in.—Ep.E.) 


Tue Sasttany Conpition or tHe War Orrice.—In 
the House of Commons on Monday last, Mr. Hardy, ia reply 
to Colonel Gilpin, stated that he must admit the truth of 
many complaints which had been made in regard to the 
sanitary arrangements of the War Office, especially in re- 
spect to that portion of it known as Buckingham House. 
According to the report of the Board of Works, which had 
instituted an inspection, it appeared that the drain pipes 
were of modern construction, that they were in good order, 
and that they were regularly flushed by a main devoted spe- 
cially to that p It was discovered, however, that the 
ventilation of the closets throughout the building was very 
bad, and consequently it had been finally decided to remove 
all the closets, now within, to the exterior of the building. 
It appeared that some deaths had occurred, as also a case of 
scariet fever, but, so far as could be ascertained, their cause 
had not been directly traced to the imperfect sanitary condi- 


| tion of the office. On this question we can only remark that 


sanitation, like charity, should begin at home, and it really 
does seem amusing to find that, while the present and late 


| Governments have been doing or promising so much in re- 


gard to sanitary matters, one of their chief offices is open 
severe stricture in respect to its drainage and sewerage 
arrangements. The least we could expect would be that s 
Government office, in which an immense amount of money, 
skill, and scientific knowledge 
@ model to copy. It has become such, but in a manner we 
should ho t urban and suburban authorities will be very 
slow to chest. 
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NOTES FROM THE NORTH. 
Graseow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
steady on Thursday, but there was not much business done. 
In the morning 60s. 3d. was paid, closing buyers over, sellers 
0s. 44d. No change was din makers’ prices. No 
business was done in the afternoon, and the price was nominally 
60s. 44d. cash, sellers 59s. 6d. one month fixed. Friday and 
Monday were both blank days in consequence of the Glasgow 
Fair Holidays. The brokers and edbente had scarcely got 
settied down to business yesterday, and the transactions that 
took place were unimportant. The rate was 60s. prompt 
cash, closing sellers 60s. 3d., buyers 60s. In the afternoon 
prices were, buyers 60s. sellers 60s. 6d., but no business was 
nor was there any change in makers’ quotations. 
arrants were firm this morning, but there was no business, 
end the nominal quotations were, buyers 60s. 3d., sellers 
60s. 6d. Business was also nil in the afternoon. Coltness 
No. 3 is down 1s., otherwise the following are the official quo- 
tations for makers’ iron: 





No.1. No. 3. 

sd. 6. 

G.m.b., at Glasgow ove ose 616 600 
» ee 686 626 

Coltness o oe ce 69 0 650 
Summeriee ,, ove ose 666 620 
Langloan ” ove 67 0 620 
Carnbroe oo a ooo 640 620 
Moxkland ,, ov - 616 600 
Clyde — ° ° 640 616 
Goran, at Broomielaw as 626 610 
Calder, at _ Dundas ... ose S ° : 

Glengarnock, at Ardrossan oso 7 2 

Eglinton eee 620 600 
Dalmellington ,, pe 610 690 
Carron, at Grangemouth, selected 676 — 
Shotts, at Leith ... eee ons 60 640 
Kinnell, at Bo'ness 626 596 


(The above all deliverable alongside). 
Bar iron ose eee 81. 10s. to 91. Os. 
Nail reds... ese ove a = 
Last week's shipments amounted to 9833 tons as against 
9944 tons in the corresponding week of last year, and the 
total increase for the present year up till last Saturday is 
76,606 tons. 

The Finished Iron Trade.—There is not yet any further 
change of any importance, either for better or worse, in this 
branch of trade. Several of the works, both in the Coat- 
bridge and Motherwell districts, have of late been mo: erately 
well employed, and in some instances almost constant work 
hes been obtained. It is probable that on resuming work 
after the holidays both puddlers and millmen will have to 
submit to a reduction of wages, following the example of the 
Cleveland ironworkers. Very little is being done in the way 
of extensions, but there is some es being made in the 
direction at the works of the Steel Company of Scotland. 

The Coal Trade.—This branch of trade is almost, if not 
even quite, as bad as it can be. Prices are exceedingly low, 
and even at those prices it is somewhat difficult to secure 
contracts. Some coalowners and merchants are pressing 
their coals on the market at rates under the list prices, in 
order to “ keep things moving.” On almost every hand there 
are complaints that the trade is unremunerative, but it is 
thought better to suffer a little temporary difficulty than 
close the pits. Of late there have been various os ship- 
ments of coal from the Clyde by the Quebec timber fleet, but 
they only form a sort of “ flash in mg a The miners are 
getting very low wages, rarely more 4s. per day; but 
that would not be much objected to if they could get constant 
work. 

Peterhead Harbour Works.—At a meeting in committee 
of the Peterhead Harbour Trustees last week, it was agreed to 
proceed:—* 1. To execute simultaneously, or as nearly simul- 
taneously as a regard to practical engineering details and 
other requirements will permit, the whole of the works 
authorised by the Act, in eo far as not already executed, sub- 
ject to the following conditions, viz.: That « seaward en- 
trance to the new harbour authorised at Port Henry shall be 
preserved in the mean time; that additional harbour area, 
properly protected, shall be provided at Port a before 
shutting up the South Harbour; and that the South Harbour 
shall not shut up, or its utility interfered with, by the 

rogress or execution of the works or otherwise in any year 
from ist July to Ist October; and 2. That the necessary 
plans revieed Tor the execution of the works, to be sanctioned 
as may be required, shall be immediately procured, and that 
steps shall be taken with a view to obtain on loan from the 
Publie Works Loan Commissioners, or otherwise, the funds 
D to defray the cost of the works.” A motion was 
also made by Mr. Boyd to the effect that the Messrs. 
Stevenson, C.E., should be again appointed the barbour 
engineers, followed by a counter-motion, proposed by Mr. 
Hsy, that Sir John Coode should be continued as engineer. 
Finally the appointment of an engineer was put off til) last 
Monday, when the question was decided, eight of the 
trustees voting for Sir John Coode and four for the Messrs. 
Stevenson. 

Abirdeen Harbour—North Pier Extension.—The opera- 
tions in’connezion with the extension of the North Pier at 
Aberdeen Harbour have been commenced for the season in 
thorough earnest. A new hopper barge has been procured 
with which to lay the foundation blocks of concrete. The 

jan adopted by the engineer is to deposit three layers of 

may on, ot eoacorne oe foundation x z ich to 
build the ocks vio prepared. per is 
constructed = 50 tons. The hquid —— is eealened 
in jute cloth, when the hopper is in the position a 
elaaes ts down, and the mase falls thro AD tata its place. 
The engineer is in hopes that he will able to lay 
the lowermost layer by the end of this season in order that 
it may A during the winter. It is expected that 





two more seasons will finish the scheme of harbour-improve- 
ments. In order to carry out the concrete scheme of Mr. 
Dyce Cay, the harbour engineer, the New Works Committee 
recently entered into ts with three jute firms in 
Dundee for the purchase of 26,000 yards of jute at prices 
ranging from 34,4. to 54d. per yard. 

Cruden Harbour.—In the year 1872 a isional order 
for constructing a harbour at the fishing village of Ward of 
Cruden (about midway between Peterhead and Newburgh), 
was granted to the Earl of Errol, after the plans had been care- 
fully considered by the Board of Trade. For various reasons 
the commencement of the works bas been delayed until this 
year, but a start has now been made. This harbour will be 
formed in a smal] creek at present used by the fishers for 
landing fish, and where occasionally vessels of 70 to 80 tons 
burden venture, during calm weather, to disc of 
coals, &c. This natural harbour is situated at north-east 
corner of the Bay of Cruden, about seven miles south of the 


Harbour of Peterhead. The “Cruden Scars,” at the south | 00 Tees-side 


entrance to the a — a anene yo lessen the 
swell raised by south and south-west greater 

of the area intended as harbour will bave to be cut out of red 
granite rock, which is quite covered with water at high 
water of spring tides. The depth of cutting will range from 
6 ft. to 12 ft. over most of the space. It may be stated that 
the design of this harbour is to have an outer and inner basin, 
both dry at low water of spring tides. The outer harbour 
will embrace the creek now used as a landing-place, which 
will be widened eastward, anda key formed on the rocks to a 
width of 22 ft. by the erection of a wall about 300 ft. in 

This will be used as a landing-place for cargoes when the 
weather and tides are favourable. The inner harbour will be 
formed by enclosing a space of about 5400 square yards, with 
quays and piers on all sides. It will be 800 ft. in length, 
160 ft. wide at the west end, increased to 175 ft. at the east 
side. The south pier or key of this inner harbour will be the 
most exposed part of the work, and is intended to act asa 
breakwater to the other erections. It is to be 265 ft. wide, 
surrounded with a oo for sheltering the quay. The 
whole of the quays and breakwaters will be formed of 
cement concrete. Mr. James Bissett, contractor, Aberdeen, 
who bas had extensive experi in te building, has 
secured the whole contract. He is now making such ar- 
rangements for pushing the works as to insure their speedy 
completion. It is ones that the greater part of the har- 
bour will be finished by July, 1876. The estimate for the 
work is 81341 


The Glenisla Railway Scheme.—The promoters of this 
undertaking are actively preparing to launch the scheme 
before the public. Throughout trathen and the Glen 
public opinion regarding the desirability of linking these 
districts to the general railway system is unanimous, and the 
landed proprietors, and farmers, and other inhabitants of the 
district along the proposed route are prepared to give their 
support to the construction of the line. few days ago, Mr. 
John Young, C.E., Perth, and other gentlemen went over the 
ground which had been considered most suitable for the rail- 
way totraverse. It is expected that a prospectus of the new 
line will shortly appear, the support accorded to which will 
determine as to whether or not the new railway shall be made. 


Erection of a Breakwater at Charlestown.—The North- 
British Railway Company have resolved to improve the 
harbour accommodation at Charlestown, the port for Dun- 
iermline and West of Fife, by erecting an extensive breakwater 
there. The trade of the port has been rapidly increasing 
within recent years. The annual export of coal now amounts 
to about half a million tons, while on an average 800 vessels 
yearly leave the harbour for foreign ports. 


Proposed Acquisition of the Edinburgh and Leith Gas 
Works by the Edinburgh Town Council.—Action has lately 
been taken by the Town Council of Edinburgh for the 
acquisition of the works of the Edinburgh and Edinburgh 
and Leith Gas Companies. The question been remitted 
to the Lord Provost's committee, and a sub-committee of 
that body has opened communication with various cities and 
towns in Scotland where the gas supply is in the hands of 
the corporations for the purpose of obtaining such informa- 
tion as may be of use in the negotiations. chairmen of 
the two companies have been approached, and have expressed 
themselves willing to entertain any proposals that may be 
made by the Town Council to their respective companies. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROVGH, Wednesday. 
The Cleveland Iron Market.—Yesterday on Change at 
Middlesbrough there was a larger attendance than usual. 
Business was extremely flat and people seemed to be ——— 
chiefly in making inquiries about their neighbours. The 
heavy failures which are from time to time announced have 
a most depressing effect upon trade. No. 3 Cleveland pig 
iron can now be bought for 49s., per ton, and there are 
grounds for believing that prices will further decline. The 
production of pig iron, although much smaller than it was 
two or three months ago, is still in excess of the demand. 


The Finished Iron Trade.—In the finished trade there is 
very little alteration. Business is dull and are bad. 
Contracts are being rapidly worked off. Unless some orders 
are speedily secured several of the mille and forges will be 
laid idle. It is hoped that in the fall of the year many 
contracts will be placed in the hands of Cleveland iron 
manufacturers. In previous years there have been heavy 











orders received in the autumn, and as trade has been so long | : 


in a depressed condition it is probable that there may be some 
contracts in the market in the course of the next few months. 

Reduction of Freights on the North-Eastern Railway.— 
The railway company seem to think that the C i 
trict, which contributes so largely to their attractive divi- 
dends, has been paying too highly for the services rendered, 





per cent. We believe that some i 
plated in the charges for the carriage of coal used in another 
unportant branch of local industry, namely, the chemical trade. 
The Wages Question. — It is matter for congratulation 
that the wages —_ in the finished iron trade of the 
North of England is virtually settled. The wages are to be 
forthe remainder of the year, on the basis of 9s. per ton by 
arrangement without reference to arbitration. Two-thirds of 


struck work, and on Tuesday evening an address was issued 
by Mr. Kane, the secretary of the Arbitration Board, and 
other officers, impressing it on the men who are out to return 
to work. In one case, adhesion has ps Pope given, and 
it is expected that the pressure brought to on the other 
men by their fellows will prove effectual. The iron manu- 
facturers, on Tuesday, resolved not to give way. A letter is 
quoted in the address mentioned from Mr. Mundella, be 
one of the arbitrators, who says a strike in the present state of 
the iron trade is suicidal and foolish in the extreme. He re- 
marks that it is dishonourable to break faith with the Board 
of Arbitration and have recourse to a strike, as be is satisfied 
that in the present condition of trade it would only entail 
increased on the wor! He adds, in weighty 
words, “I am afraid we have yet a very severe time to go 
through, and that we are oy at the beginning of it, and I 
wi strongly urge upon all workmen who have the advan- 
tage of a Board of Arbitration to avail themselves of it, and 
employ reason and conciliation in their dealings with their 
employers.” 

The Coal and Coke Trades.—There is no alteration in the 
coal and coke trades. 

NOTES FROM SOUTH YORKSHIRE. 
Smeyviztp, Wednesday. 

Colliery Explosion near Sheffield —On Tuesday morning, 
about seven o'clock, a somewhat serious explosion of fire- 
damp took place at the Hundall Colliery, Unstone, near 
Sheffield. An underviewer named Bagnai! and a miner 
named Wra f went into an old working, and the naked 
light contol y the latter exploded a quantity of gas. Both 
men were very severely burned. 

Colliery Disputes in the District.—The miners recently 
— at the Low Stubbin Pit of Earl Fitzwilliam are 
endeavouring to induce the noble earl to forego his decision 
to close the colliery. This decision has already been put in 
force, and it has been intimated to the men that they can 
only resume operations on the same terms as to payment, 
&c., a8 those in operation at the Elsecar Colliery of the same 
ate a About 700 men are still on strike at the More- 
wood’s Collieries, Alfreton, but now express their willingness 
to refer the matters in dispute to arbitration. 


Reduction of Railway Coal Rates to London.—The Great 
Northern Railway Company, which is the almost exclusive 
outlet for nearly all the coal raised in the South Yorkshire 
mining district, has reduced its carriage rates from that district 
to London, by sixpence per ton, — the new price 8s. 5d., 
including the City dues at the termin: Nearly 13,000 tons 
less than in May were last month conveyed by this route. 
The trade generally is very dull, and many of the collieries 
are only producing a smal! output. 


The Phaniz Bessemer Steel Company (Limited).—The 
shareholders of the Phenix Bessemer Steel Company 
(Limited), which stopped payment in June, with liabilities 
amounting altogether to 220,000/., met at Sheffield last week, 
and, after some discussion, it was decided to raise 75,0001. 
by means of the issue of preference shares, to bear interest 
at the rate of 10 percent. About 30,0001. were subscribed 
before the — broke up, and it is now believed that the 
whole amount will be taken up. In that case the creditors 
will be offered about 12s. in the pound, and the company 
resuscitated. 


The Yorkshire Agricultural Society's Show.—The annual 
show of the Yorkshire Agricultural Society will this year be 
held at Driffield, where the buildings have been erected. A 
railway siding is being laid in by the North-Eastern Com- 
pany. The show of implements will be on a large scale. 

Coal-Cutting Machinery in South Yorkshire —At the new 
Rockingham colliery, near Barnsley, of Messrs. Newton, 
Chambers, and Cmeee Gre Thorncliffe Iron Works), which 
is being sunk to the Silkstone seam of coal, coal cutting is to 
be introduced as soon as the workings are ready for its re- 
ception. The pit will be worked on the “ wall” system, 
and banks 200 to 300 yards in length will be driven so as to 
give abundant convenience for cutting by machinery. 

Extensions of Water Supplies.—The Sheffield Water Com- 

ny have extended their mains to the (South Yorkshire 

unatic lum at Wadsley, and to the new Firth Park, 
Sheffield. Stocksbridge Water Supply system has also 
just been finished, and the pipes with water. 


BrixuaM.—A provisional order for the continuation of 
Brixham breakwater and harbour works has at been 
obtained, and the works will be commenced forthwith. This 

undertaking i 
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AMERICAN ORDNANCE, 

THe low estimate placed by Europeans upon cast 
iron as a gun metal has not been fully concurred in 
by American officers, who have made it a subject of 
investigation and careful experiment for many years. 
Since 1840 a steady progress lias been made in the 
improvement of its qualities, and the experiments of 
Wade and Rodman in this direction are well 
known. There can be no doubt that the American 
gun iron is the strongest and best cast iron made in 
the world, The mean tenacity of the metal of the 
15-in, guns made during the war was about 36,000 Ib. 
per square inch, and in some cases reached 40,000 Ib. 
The iron is smelted in small charcoal furnaces with 
cold or moderately warm blast, and from pure rich 
soft limonites. The crude pigs are subjected to one 
and sometimes two preliminary meltings in an air 
furnace with sand bottom. The guns for the army 
are cast hollow, and cooled from the interior by a 
water core, while those for the navy, with the 
exception of the 15-in., are cast solid. A wood fire 
is kept up in the pit for several days during the 
cooling. ‘The water core is at length removed, and 
water is circulated in the naked bore until the gun 
is quite cold. The initial tension thus produced is 
considerable, though in very rare cases excessive. 
The degree of tension is determined by cutting off 
an annulus from the sinking head or muzzle and 
planing a radial cut. Just before the cut has 

the annulus the ring snaps, and the amount 
of gape gives the relative tension. Guns which do, 


& | as practicable. 





spectively. 

This great increase in power points of course to 
a great improvement in the means of controlling 
the action of the powder. Experiments upon gun- 

wder have been very numerous and thorough in the 

Jnited States, indeed we may say that that country 
is not behind any other nation in this respect. 
From the experiences gained the experimenti 
committees have settled quite definitely for the 
present the gunpowder which will be used, and 
with the results obtained they appear quite satisfied. 
We are not at present in a position to publish the 
exact details respecting the powder recently adopted 
into the service, ea we may aps! .. general mee 
that the new powder is a large t consisting o' 
two trunca hexagonal ids base to base. 
They are pressed into this form between bronze plates 
which contain cavities corresponding to the trun- 
cated pyramids arranged honeycomb-fashion, The 
wder comes out in large sheets, which are easily 
roken up into pellets, There is nothing in-this 
particular form of pellet, except that it is the most 
convenient for making easily and cheaply a powder 
which fulfils the following conditions : 

1, The grains must be of sensibly uniform size and 

ape. 

2. They must be homogeneous in respect to 
density ; not only must the density of each and every 
grain 
soft portions in any single grain. 

3. The ratio of surface to mass should be as small 


4. All angles should be as obtuse as ible. 

This shape of grain apparently fulfils the fore- 
going requirements better than any other which has 
been devised, excepting possibly the prismatic, to 
which, however, it appears to be equal, and is 
certainly cheaper and more convenient to manufac- 
ture. It is called the “ hexagonal” powder, and its 
most satisfactory features are very low pressures 
with good velocities and remarkable uniformity of 
action. In the 15-in. gun the variations of pressure 
are not worth mentioning, and under the constant 
pressures of 15,000 lb., or even 20,000 lb., the en- 
durance of these guns would be practically indefinite, 
The Rodman internal gauge for recording pressures 
is exclusively used in the United States, where it 
is much preferred to Noble's crusher. The latter 
indeed appears to be strongly condemned among the 
artillery officers of the United States, although they 
are fully alive to the imperfections of the former. 
The gauge ordinarily used consists of the well-known 
cutter placed in a cylindrical steel box, the piston 
rod being exposed by a hole in the cover. The 
whole is tied to the bottom of the cartridge bag and 
buried in the powder. It is usually left in the bore 
after the discharge, or drops in the sand a or 
two from the muzzle. Sometimes the ex 
is used in connexion with it, and notwithstanding 
the prevailing belief to the contrary, the two gauges 
show a very reasonable agreement, 

In consequence of the increased powder charges 
employed, buffers have been introduced into the 
American carriages, for the 15 in. gun with 100 Ib. 
of powder is very lively on its iage. For some 
years a pair of cylinders fixed to the front end of 
the chassis have been employed; they are a little less 
than § ft, long and 13 in. p es ay and the recoil 
pulls out the n rods compressing the air in the 


cylinders. They work very well, but are bulky and 
costly, and experiments are being made with hy- 


draulic buffers similar to those in use in this country. 

The instruments for i 
in the United States are’ the Schulta and 
chronographs, 


the one most frequently employed 


ting | applicable system has yet been 


e the same, but there must be no hard and | 


velocities in use | i 


periments that have i 
and elsewhere, it has been shown that no = 
k m he suggested by whi 
- efficient ‘abate of — can be —_ peo 
t present. to remove the cause y 
been had recourse to, with frequent ings into 
the street so as to allow an escape of > apace. of we 
the open roadway rather than into the dwellings on 
either side. These 1 a have been protected 
by ingenious inventions chambers containing 


c , which are doubtless of much benefit, 
Disinfectants have also been applied, but still all 
these remedies have had but a effect, and 


occasionally lessen the evil in one locality only to 
intensify it in another. 

A strong and very wide-spread —_——- existe that 
the water-closet is at the foundation of the 
whole evil. Sir h Heron, Dr. Sandwith, and 

dered it as the bane of our towns, 


sod Me, denen, tly read before th 

aD . Jones, in a recently ore the 
erbyshire Institute of 

y 


Chesterfield and D 

the discussion on which we 

gave full expression to the opinion of those 
antagonistic to the water-carriage system. He 
‘entered into ‘the usual ar, ts in su of 
sewage utilisation, apart from its dilution with 
ie and aeee 1 show “yO Lesage 
and alarming rate of mortality since Fo soe 
the Act of 1847, whereby oa Lendue privies were 
compulsorily made to drain into sewers.” We quite 
— with further remarks of Mr. Jones the 
whole of this great increase of metropolitan mortality 
was not due to the universal introduction of the 
water-closet. There is one fact to which we would 
here particularly call attention. It is that the new 
water-closets have in a great number of cases been 
erected over the old privy ce ls, so that while 
the Act has been apparently obeyed, it, in many 
cases, has been re void through the excre- 
mentitious matter left continuing to undergo de- 
composition. We have met with cases of this kind 
laa, ant presume that borough surveyors all 
over the country could multiply such instances. It 
is not many’ months ago that we saw, at a short 
distance north of London, a long road taken up. 
The houses on either side have not been built five 
years, and each was provided with water-closets of 
the most improved fashion. The drains from these 
entered a main sewer in the centre of the road, and 
this sewer had no outlet at either end. Consequently, 
after the houses became inhabited the drains became 
stopped, and the accumulation of the filth in the 
main sewer emitted the most abominable stench. 
Yet these houses, and some scores of others in the 
neighbourhood, are still advertised as ‘ desirable 
residences,” and readily taken as they are finished. 
The probable consequences to the inhabitants are 


not encouraging in a sanitary point of view. 
Whatever dangers the water may 
incidentally have, it has teken far too a root to 


be ever abolished in the metropolis, or any 
large cities. We must therefore take the 


they exist 
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With respect first to sewers. It is satisfactory to 
find by the last report (1873-74) of the Local 
Government Board that no leas than one hundred 
loans were advanced to urban and rural sanitary 
authorities in England during 1873 for the formation 
of new, or the extension of old sewers, in their 
separate localities. The great error in existing 
sewers is that they are made to accommodate a 
far greater population than they were intended 
for, consequently the excreta that should pass down 
them is not flushed away. Not only is the sectional 
area of such sewers defective, but their form is 
equally so as tending to encourage deposits in holes, 
pits, corners, &c. Nothing could more fully prove 
the force of these facts than that an enormous rain- 
fall for any period tends to decrease the existence 
of zymotic diseases in a town, an instance of which 
relating to the metropolis we drew attention to early 
last year in EwGtneerina, accompanied by an ex- 
pression of the Registrar-General’s strong opinion in 
the support of that view. Itis evident therefore that 
an abundant water supply in the house, and a large 
flushing in the gullies should be had recourse to until 
the existing defective sewerage can be replaced. 

Next in regard tO sewer Gases About four years 
ago the following facts came under our notice in 
experiments carried on continuously for a period of 
thirteen months, in a town having a population of 
about 19,000 persons. The entire system of sewerage 
waa in excellent condition, so much so indeed that 
the habits of the people during each day could be 
judged of both by the quantity and quality of 
sewage passing. Samples of the sewage were taken 
half hourly from 6 A.M. to 67M. and tested. After 
10 p.m. the flow of sewage almost stopped, and in 
the middle of the night consisted only of water in 
filtrated from the soil. During the whole of the 
period referred to not the slightest trace of sul- 
phuretted hydrog« ncould be detected day or night, 
while the smell of the sewage generally resembled 
that of ordinary urine. No “sewer gases” 
quently existed in the sewers or houses. This re- 
sult simply accrued from excellent sewerage, thé 
immediate removal of the sewage at the outfall, and 
the entire prevention of decomposing matter in any 
part of thechannels. Itisevidentthat if the system 
of sewerage in any place be complete, and the other 
conditions we have named be carried out, most if 
not all the sewer gas dangers may be obviated. Of 
course certain exceptions must be made for places 
where the outfall runs into a tidal river. ‘The City 
of London for example will never have the houses 
entirely free from sewer gas as long as the tide is 
allowed to stop up the sewage outlets, scores of 
which exist despite the so-called efficient main 
drainage system. 

Sewer gases are depende nt for their escape on 
other causes than defective sewerage. Any rise in 
the temperature or fall in the barometer will cause 
their evolution in sewers, because of the ordinary laws 
of pneumatics, but even this would scarcely occur 
if the sewers had sufficient capacity, and the sewage 
was rapidly removed. The practical condition of 
the sewers of most of our large towns is that 
analogous to the steam boiler. So long as the 
engine is at work a continuous draught of the steam 
from the boiler goes on, but this being stopped the 
safety valve blows off. Similarly in the sewer. So 
long as the conditions of area, &c., are adapted 
properly, sewer gases will neither be made nor pass 
off. But as soon as the temperature rises or the 
barometer falls in the locality of a confined 
sewerage, then each gully and house drain becomes 
the safety valve of the sewer gas, and the usual 
consequences must follow. It is notorious that a 
change of weather is indicated by the smell of drains, 
and it is equally evident, therefore, that by our 
neglect of natural laws we invite one evil that we 
have then to abolish—if possible. 

In the instance of the town to which we have 
alluded, as having shown such excellent results, a 
remarkable fact was presented as regards the tem- 
perature of the sewage, and which we think might 
be adopted as a test of the completeness of any 
sewerage system. It was that the temperature of the 
sewage, night and day during several winter months, 
neither rose nor fell more than one or two degrees 
above or below the normal temperature of the 
earth through which the sewage flowed in the 
drains. It was nearly of the yearly average of the 
place throughout the year. This evidenced that the 
flow must have been continuous and complete, and 
not only so, for it showed that there was little 
danger of the production of much sewage gas, as this 
temperature never exceeded about 52 deg. Fabr. 


conse- 





We have purposely avoided entering on the ques. | 
tion of defects in drainage from houses arising from | 
such mechanical causes as are due to imperfect con- | 
nexion between joints of metal and earthenware 
pipes from sinks and closets, and similar causes of | 
the influx of sewer gases into houses, as these were | 
fully considered in our article on “ House Drainage” | 
already referred to at page 108 of our last volume, | 
and supplemented by a letter from Mr. Livesey at a | 
subsequent page, But we may strongly urge, that it | 
is very desirable, as far as possible, drains should be | 
conducted, not through the house or other building, 
but into the back yard or garden. This has already | 
been adopted by a company engaged in the erection | 
of dwellings for artisans. Such an arrangement 
would entirely prevent the entrance of sewer gases 
into the habitation if properly carried out. It seems | 
that at present at least, so far as the metropolis is 
concerned, the plan has met with several obstacles | 
of a legal kind which could be removed by future | 
legislation, ‘The mechanical arrangements could be 
easily adapted to the present method of sewerage in | 
almost any district. 

We make these few hints in the hope of drawing 
the attention of sanitary engineers to some im- 
portant conditions of sewerage, and trust that a still 
further help to improvement will be made in regard 
to the local authorities in future legislation, At 
present they may, if they choose, form a map of their 
existing sewers, but until they are compelled to do 
so the most able engineer will have to work in the 
dark unless he bein theiremploy. This would form 
a much needed provision, and remove much hole- 
and-corner work that has hitherto existed. 


DOVER HARBOUR. 

Tue Government have, through Sir Charles 
Adderley, the President of the Board of Trade, an- 
nounced their intention of abandoning this session 
their very immature and badly designed plan for 
the enclosure of Dover Bay, the inception of which 
was wholly opposed to all the conclusions to be 
drawn from the conditions surrounding the question, 
in a doubled commerce in a quarter of a century, the 
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prospect of as great increase in the size of the 
Channel ferry steamers, the greater importance of 
the inner harbour, and the increased size of armour- 
clad cruisers. 

We drew attention in a recent leading article to 
the anomalous character of the report of the Select 
Committee of the House of Commons on this im- 
portant subject, national, in every sense of the word, 
and to the dissentient different reports of members 
of that Committee, published in the Parliamentary 
paperonthesubject. We publish above areduced plan 
of the bay taken from the most recent Admiralty 
survey, on which is laid down the lines of euclosure 
breakwaters (somewhat modified), as proposed by 
the Royal Commissioners in 1844 and 1545. On 
this plan is also shown the extraordinary work 
of deposit under the lee of the Admiralty Pier, 
stretching across the bay in an E.N.E. direction, 
with a maximum height of 17 ft. next the pier, and 
containing 400,000 cubic yards of deposited shore 
detritus and deposit from the inner harbour. On 
the western side is shown also the sea margin of 
the western accumulation, amounting to one million 
cubic yards, as far as the survey extends, but no | 
doubt this quantity must be increased as the action | 
extends towards F olkstone, formed of shore alluvion 


| any addition to the cost, 50 acres of enclosure. 


infinity as its limiting value in both di 


mixed with the sullage from the town sewers which 
discharge themselves by an outlet below Archcliff 
Fort. ‘These enormous deposits have grown out in 
the last sixteen years, the action of the Admiralty Pier 
having been that of a huge groyne causing deposit 
in the two angular recesses in the stream of tide 
caused by its protrusion from the shore. 

The lines for the enclosing breakwaters have been 
laid down by Mr. Redman, who has for so long paid 
constant attention to this question, and whose paper 
read before the Royal United Service Institution in 


| May last we recently reprinted. By giving the 


S.W. and S.E. arms a greater seaward projection 
by 200 yards without any increase in the depth 
ot water, he obtains a more salient and better de- 
signed entrance, somewhat similar to that of the 
late Sir William Cubitt, past president of the In- 


| stitution of Civil Engineers, prepared by him in 


1845 for the Admiralty, and which received de- 
served and marked eulogy in the discussion on Mr. 


| Redman’s paper at the United Service Institution in 


He also adds by this alteration, without 
This 
entrance favourably contrasts with the retrogres- 
sive one of the Parliamentary plan of this session, 
absolutely within the seaward projection of the 
S.W. angle of the enclosure, This was pointed out 
by Mr. Redman in a letter addressed by him to Sir 
George Balfour, a member of the Select Committee, 
and which letter was recently published in this 
journal. 

‘This entrance is ,..oposed to be 1000 ft. in width, 
and a second entrance, which, with the large area 
enclosed would be a size gud noa for reasons already 


May last. 


| made known by us, is proposed to be 500 ft. in 
| width and situate just within the S.E. angle of the 


enclosure, in effect relatively the same site as that 
adopted by Sir William Cubitt. The total area of 
enclosure is 700 acres, and the design would afford 
all those advantages which have been urged in our 
journal for the last two years, prior to the appoint. 
ment of the Commons’ Select Committee, such as 
an extended and not contracted frontage to the town 
and sites for Government depdts, an uninterrupted 
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approach to the Admiralty Pier and to the inner 
harbour ; a large central area of resort in storm for 
the commercial marine, and ample deep water 
anchorage for the ironclad navy. 

The expenditure contemplated under the recent 
abortive Bill may be said to have been one million ; 
taking the basis of that estimate as correct, 50 to 
70 per cent. added would give what all the circum- 
stances of the case demand, viz., an adequate area 
of enclosure. 


THE FRICTION OF SCREWS. 

In a paper upon this subject published some time 
since (ride page 73 of our last volume) we ex- 
amined the extent to which the efficiency of a 
screw, a8 a means of transmitting effort, was re- 
duced by friction between the screw thread and 
the nut. It may be remembered that we found 
that the counterefficiency of a screw—that is the 
ratio borne by the effort necessary to overcome a 
given resistance when friction is taken into account 
to the effort necessary (with the same screw) to 
overcome the same resistance not considering 
friction—is smallest when the angle made by the 
screw thread with the axis is 45 ., and has 
Ons as 
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chat onal tends to 0 deg. or 90 deg. “ The counter- 
efficiency of a fine threaded screw is large because 


of the comparative smallness of the useful effort | 


required, while that of a coarsely threaded screw 
is large because of the comparative largeness of 
the effort required to overcome friction.” 

Great as is the unavoidable loss shown by the 
Table given in the article just referred to, with 
screws of such proportions as it is in most cases 
necessary to use, there are causes which we had 
then space only to mention, which in practice make 
it very frequently greater still. This additional loss 
arises either from the use of some disadvantageous 
form of thread, or from the friction at the point where 
the thrust of the screw is taken, or from both these 
causes. The first of these causes affects directly the 
efficiency of the screw proper, the second does not 
strictly belong to the screw asa screw, but is in 





cular or annular, in the latter either complete cones 
or frustra only. ‘he pressure bet ween them is almost | 
always uniformly distributed, and the coefficient of 
friction is not, of course, affected by their form. 
Putting then R for the total pressure (which in the 


cases we are supposing is simply the total useful re- | 


sistance), a for the area of rubbing surface, and / for 


the coefficient of friction, we have R for the uni- 
a 


| pressure upon the ring of surface containing that 


form intensity of pressure, and fm R for the total | 
amount of frictional resistance to sliding, where m isa | 


constant depending on the form of the surfaces. For | 


flat surfaces m=1, and the resistance to sliding is 
simply /R. For coned surfaces, where « is the angle 
between the surface of the cone and the axis of the 


screw, m= peas , a3 will be seen from the accom- 
sin, « 


| metical mean of the outer and inner radii if it be 























count of the greater velocity of motion there, and 
this wear will go on from outside inwards until the 


oe 60 on yeti that the in- 
tensity of pressure is inversely proportional to the 
enpner 5 at every point. After this the wear will 
be uniform. As the velocity of any point in the 
pivot varies directly as ite radius, the intensity of 


point must be inversely pro to its radius ; 
and if the surface be sw divided into a large 
number of such concentric rings of indefivitely 
small breadth, the area of each ring will be di- 
rectly proportional to its radius, and the amouad of 
pressure (intensity of re x area) on each such 
ring must be equal. The virtual radius of the fric- 
tion will then be simply half the outer radius of 
the bearing if it be a circular surface, or the arith- 
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most cases which occur in practice inseparably | 


connected with it. The latter is the more impor- 
tant cause of loss, and we shall examine it first. 

In our last article we assumed that the useful 
resistance to be overcome by the screw was known, 
and was itself the total resistance, and deduced from 
this the relative value of the corresponding effort 


The value of the coefficient of friction has been assumed as 0.075. 


panying figure. Here R, known in magnitude and | 
direction, is represented by the line oa, and the | 


| known directions of the pressure upon the pivot by | 


' 94 and oc, normal to the rubbing surfaces. 


j 
| 
} 


required under different conditions as to pitch and 
diameter, and with the assumption of a particular 


value for the coefficient of friction. If a screw 
were employed to lift a weight placed directly upon 
it and allowed to revolve with it, the assumed 
conditions would be realised. 
circumstances constitute the whole of the resistance. 
This case, however, seldom occurs in practice, and 
in almost every other the gross resistance exceeds 
the known useful resistance very considerably. 


A 


In the case previously supposed by us the whole | 


friction was between one pair of rubbing surfaces, 
tl 


The weight, the | 
iagnitude of which would be known, would in such | 


ose namely of the threads in the screw and the | 


If the resistance were simply, as just men- | 


tioned, a weight rigidly connected with the screw 
spindle, this condition would still hold good. In 
the cases which most often occur, however, there 


are two pairs of rubbing surfaces instead of one, | 


second pair being at the place where the thrust 
of the screw is taken, generally either a collar 
bearing Or a pivot. 
may be considered as that in which the screw is 
employed to lift a weight placed directly upon the 
nd 
rom turning round witb it. The end of the screw 
spindle must here obviously move against the 
weight itself under a pressure equal to that of the 
weight, and additional effort in a direction at right 
angles to the axis of the screw will be required to 
overcome the friction between these surfaces. This 
triction will be quite independent of the screw itself 
(it would have precisely the same magnitude if the 
screw were removed and the spindle alone turned 
round under the same pressure), its amount will be 
determined by the amount of the pressure and the 
form of the surfaces in contact, and the effort 
required at any given radius to overcome it will be 
determined by the form and size of the same 
surfaces, 

The surfaces taking the thrust are commonly either 
flat or conical ; in the former case they are either cir- 


f 
Ol 


¢ 
f 
' 


The typical case of all these | 
| producing friction is 2.N, from which we have the 


of its spindle, but prevented by some means | 


| be written fm R (as above), the coefficient m will 





Then | 
by completing the parallelogram adoe, we have 

odand oe, the magnitudes of the pressures (here | 
for simplicity’s sake supposed to be concentrated at | 








one point) required in the given directions to balance 

R. If de be joined, o a is bisected in /, and R=20/,. 

Now the angles od/ and oe feach=a, hence o f= 

od sin. « or oe sin. a, and putting N for o d we have 
? 


R=2 N sin. « andN= 


‘ 


The total | 
2 sin. « ameerecsl 


total resistance to sliding, expressed in terms of R 


bs 2 ( R \s or simply “® ; and if this| 
¥ sin. & a0. @ 


have the value ; 
sil. @ 

Having thus found the amount of the friction, we 
have next to find its effective radius, so asto obtain | 
the moment of the resistance to sliding. We have | 
said that in general the intensity of the pressure upon 
the surface of a thrust bearingis uniform. As long | 
as this is the case the virtual radius of the friction | 


will be 2, where r is the outer radius of the 
pivot 


part of the surface is not cat away). But with such 
a distribution of pressure wear will immediately 


| upon the thrust bearing increases, of course, as the 


| reached at which heating or abrasion occurs. There 


| sufficiently large surface may be provided without 
| proportionately increasing the moment of the fric- 
» | tion. 


| effort required to overcome friction at the thrust 
| bearing. Col. I. gives the ratios between the virtual 
| radius of the friction, and the pitch radius of 


| and conical surfaces res 
| ratios in Col. L—that is the additional effort which 
| must be exerted at a radius equal to that of the 


supposing here the case where the central be 


take place at the outer edge of the surface on 4c- | ever. 
















































an annular surface. These results are equally ap- 
plicable to conical as to flat bearings. 

The amount of the frictional resistance at the 
thrust bearing being absolutely determined when 
the amount of useful resistance, the form of the 
bearing, and the coefficient of friction are known, it 
is obvious that the absolute effort which must be 
exerted at any given distance from the axis in order 
to overcome that resistance will depend upon the 
virtual radius of the friction, the arm, that is, of 
the moment of frictional resistance. If this could 
be neduced to nothing, as in the case of a pivot 
bearing on its point only, the additional effort would 
be nothing also. The intensity of the pressure 


extent of its surface is diminished, until a limit is 


are unfortunately no experiments from which we 
can come to any very definite conclusion as to what 
the maximum allowable pressure is; but it probably 
is, at ordinary velocities, a good deal in excess of 
the one ton per square inch often given in books. 
Apart from this question there are many cases in 
which it is impracticable to use the conical form of 
bearing at all—notably those in which the screw- 
shaft is prolonged beyond the thrust bearing on 
both sides. In the most familiar of thore cases a 
number of parallel rings of the same diameter 
are used for the thrust bearing in order that a 


The above Table of numerical results shows, 
for screws of ordinary proportions, the very notable 
loss of efficiency which may occur on account of the 


the screw. Cols. IL and IIL give vaiues, for flat 
tively, of f/m Rx the 


serew to overcome the friction /m R. (The resulta 


* It may occur to some that thie would make the pressure 
at the centre of motion, where the ¥. is nil, infinite. 
must be remembered that we are ing of intensity 

re, and that the point where the ity is nil is 
caer 6 pene aoe Dee a cae infinite intensity thus 
is in this case consistent with there being no pressure what- 
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are in terms of R, that is R=unity.) The angle (q) 
of the side of the cone to its axis has been assum 
to be 60 deg., so that in Col, III, m=1.154. Cols. 
IV. to X. refer to a screw which has its ratio of cir- 
cumference topitch, or tan. 6= 12, —its counter-effi- 
ciency, considered simply as a screw, being given in 
Col. 1V. Col. V. shows the gross effort (assumed 
always to be exerted at a radius equal to that of the 
screw), in terms of the resistance. Itis obtained by 
adding the additional effort in Col. II. to the effort of 
the screw only, givenin Col. V.of the Table in our last 
article. Col. VL. is the ratio of the gross effort just 
found to the effort which would be required if there 
were no friction whatever (as Col. IV. of the last 
Table) ; and is therefore the actual counter-efficiency 
of the screw with the given thrust bearing. Col. 
VILL. shows the ratio in which this counter-efficiency 
exceeds that of the same screw without a thrust 
bearing. The comparative efficiencies of two screws 
are, of course, inversely as their counter-efficiencies, 
Cols. VIIL, LX., and X. correspond to Cols. V., 
VL., and VII. in the case where a conical bearing is 
used. Cols. XI. to XVII. refer to a screw in 
which tan, 6=6, and correspond to Cols. 1V. to X. 
It will be seen that in one case (Cols. V. to X., line 
6), the friction at the thrust bearing will actually 
require as much effort as that required to balance 
the useful resistance plus the friction of the screw 
itself. Even in the much more favourable case 
where the moment of friction has an arm equal only 
to half the radius of the screw, the additional effort, 
in the four cases given, varies from 15 per cent. to 
27 per cent. of the effort which would otherwise 
have been required, that is to from 12 per cent. 
to 21 per cent. of the gross effort which the screw 
has toexert. This may perhaps be made even more 
distinct by a numerical example. Suppose a worm 
of Gin. pitch diameter and l]}in. pitch (as in par. 
13 of our last table), where tan 6=12 nearly, that 
the net resistance be 4 tons, and that the thrust be 
taken upon a conical bearing 3 in. in diameter and 
having a=60deg. Here the radius of the friction 
will be 0.75 in. or 0.25 of the radius of the screw. 
The net effort required is 4x .083=—0.332 tons (see 
last Table), and the counter-efficiency of the screw 
being 1.927, the total effort without a thrust bearing 
will be 1.927 x.332 or 0.64 tons. With the given 
thrust bearing the counter-efficiency is 2.193, or 13.8 
per cent. greater than before (see Cols. IX. and X. 
above), and theeffortisincreased to.332 x 2.193=0.728 


tons, so that an 12 per cent. of the whole 
42 

power required to move this screw is spent in over- 
coming the friction at the pivot. If the thrust (in 
the same case) be taken by a flat collar having in- 
ternal and external radii respectively 2 in. and 4 in., 
then the mean radius of the friction will be equal 
to the radius of the screw, the comenpending 
counter-efficiency will be 2.831, or 46.9 per cent. 
greater than before (Cols. VI. and VII.), and the 
efort will be .332X2.831 or .940 tons, of which 
31.9 per cent. is spent in moving the thrust collar. 

The way in which the form of the thread affects 
the counter-efficiency of a screw may be most easil 
realised by supposing the pitch infinitely seduced, 
so that the thread simply becomes a ring, and then 
considering the way in which the form of such a 
ring influences the magnitude of the effort required 
to turn it round under any given pressure in the 
direction of its axis. The effort wil] be smallest 
when the ring has a flat surface normal to the 
pressure, in which case it is analogous to a square 
threaded screw, and will increase as the ring is 
bevelled more and more into the form of an angular 
thread inversely as the sine of the angle made with 
the axis by the surface of the ring. Such a ring 
would eventually take the form of a friction cone, 
and would offer similar resistance to sliding upon 
the surface with which it was in contact. 

If the angle at the point of the thread were ever 
made very large, so that the sides of the thread 
became nearly parallel to the screw axis, the 
additional resistance to sliding due to the increased 
normal pressure would be very great. In practice, 
however, the angle referred to is seldom more than 
the 55 per cent. of the Whitworth thread, and up 
to this point the increase of counterefficiency is 
quite small. Its exact amount upon the 
values of the oy aay eel 6 y used) and of 
the angle made by the surface of the thread with 
the axis, and requires to be expressed as a function 
of these three angles in a form which does not 
admit of ready application to practice, and the 
demonstration of which, though not covering any 


ed|can here spare for it. We need, 





ints of difficulty, uires more than we 
ay tg } ane Rhaay only 
mention that in screws of ordinary proportions, 
with threads not flatter at the point than the 
Whitworth thread, the additional effort required 
to balance the extra friction caused by the form of 
the screw thread does not exceed 10 per cent. of the 
effort which would be required to balance the 
friction in the same screw if it had a square thread, 
and may -_ be much ne . - 

Although for p of comparison the results 
we have now Jotened are icbountent of the 
numerical value of the constants, yet it will have 
been seen that the actual value of the counter- 
efficiency in any given screw depends upon the 
actual value of the coefficient of friction (/). The 
value assumed for this, 0.075, is an average one for 
well lubricated metallic surfaces, but is probably 
too large for cases where smoothly-worn teeth run 
in an oil trough, an arrangement not ancommon for 
large worms. The Table of counter-efficiencies 
which we gave, shows distinctly enough the 
importance, from an economical point of view, of 
doing everything possible to decrease the friction, 
pe anges A in the case of the fine-threaded screws, 
commonly employed where heavy work has to be 
done. 

LITERATURE, 
-o- 

A Handbook of Applied Mechanics. By Huynuy Evers, 
LL.D. London and Glasgow: William Collins, Sons, 
and Co. [Price is.] ; 

Tuts is another volume of Messrs, Collins's very 

cheap “ Elementary Science Series”—a series which 

includes some excellent little works, and which we 
are sorry to find a treatise like that now before us, 

This treatise is certainly better—it could not well 

be worse—than that on “Steam and the Steam 

Engine,” by the same author, which we reviewed a 

short time since ; but it includes much loose writing 

and many inaccuracies, which are greatly to be con- 
demned in an elementary work of this kind. Many 
arts of the book are derived—and duly acknow- 
edged to be so derived—from Dr. Anderson's 

‘Cantor Lectures,” Mr. Greenwood’s ‘‘ Metallurgy,” 

and other works, and with these portions there is 

certainly no fault to find; the other parts, however, 
which we may fairly suppose to be Dr. Evers’ own, 
are disfigured by the same—let us say carelessness 

—that wasso conspicuous in the same writer's treatise 

on the steam engine. A few examples chosen at 

random will explain what we mean. ‘Thus, on 
page 14, we find Dr. Evers commencing a question : 

**An engine has a 6 ft. cylinder; the shaft makes, 

&e.” The ordinary tation of this statement 

would be that the cylinder was 72 in. in diameter ; 

but Dr. Evers means no such thing, the context 
showing that he translates ‘“‘a 6-ft. cylinder” to 
mean that the engine has 6 ft. stroke. 

Then on page 34, after stating that the “ tena- 
city” of cast iron varies from § to 14 tons, the author 
goes on to say: “The tensile strength is low, and 
it should never exceed in practice 3 tons on the 
square inch”! Why it should be wrong to make 
cast iron with a greater tensile strength than 3 tons 
per square inch is not explained. But Dr. Evers 
appears to have peculiar ideas respecting cast iron, 
for he goes on to say: ‘‘ The elasticity of good cast 
iron is generally unimpaired with 4 tons on the 
square inch, but when a little over five tons have 
been applied there is a certain amount of perma- 
nent set.” Thus although cast iron should not in 
practice have a tensile strength of over 3 tons per 
square inch, yet good cast iron will stand 4 tons with- 
out permanent set! Dr. Evers’ ideas, however, get 
even more complicated than that, for he proceeds : 
‘* The real measure of the stability of a material is 
the exact tensile strain at which permanent elonga- 
tions begin ; in cast iron this commences at about one- 
tenth of the ultimate weight it will bear, #0, therefore, 
we must take this into account, and it will be seen 
that if will not be dangerous to subject cast iron to 
more than the one-tenth—say 3 tons—or in other 
words, although the limit of elasticity is reached at 
about one-tenth of the breaking weight, we may 
subject it to a greater strain without danger—in 
fact we take the limit of elasticity at about one- 


making the ultimate strain 50 tons 

square inch (!), although he i stased 

that it be only 3 tons. remainder of 
the sentence quoted needs no comment. 

On page 38, Dr. Eversinforms us that “ wrought 
iron is prepared from pig iron and cast iron”: 
whether he believes that “pig” iron is not “ cast” 
iron he does not explain. 39 he states 
that shingling hammers are “seldom or never em- 
ployed now,” information which will be novel to 
many of our readers. On page 56, in the midst of 
rowed ie gx treating of steel, we find suddenly 
intr without any apparent reason, @ para- 
graph relating to  ¥ strength S copper, while 

ing on we notice that on e 67, when speakin 
of hydrealie presses, Dr. Eres says, “A speci 
device, and a most beautiful contrivance, has been 
used by Mr. Bramah to perfect his machine and 
make the plunger work water-tight. He employs 

a collar of leather,” &c. From the manner in which 

these sentences are written its appears as if Dr. 

Evers believed that Mr. Bramah was still actively 

—— in constructing hydraulic presses. 

e cannot, however, devote space to an expose 
of all Dr. Evers’ vagaries, and two or three more 
quotations must suffice. ‘Thus, turning towards the 
end of the book, we come upon a chapter on 
cranes, from which we glean that the author is in 
strong doubt as to what is or is not a crane jib. 
On page 189 he describes the “jib” as an arm per- 
pendicular to the wall, and calls the inclined member 
—or what is really the jib—the “strut.” He fur- 
ther gives a mode of calculating “‘ the stress on the 
jib or tension rod.” On 190 he alters his nomen- 
clature, however, and gives the name jib to the 
proper member. On page 191 we find him making 
out that the upward pull of the inclined tie rods of 
a certain arrangement of crane, illustrated by a dia- 

» puts a compressive strain on the crane post ; 

ut he ingeniously gets over the difficulty of giving 

a value to this strain, by saying: ‘‘ But in caleu- 

lating that strain, it is surrounded by so many 

accessories and such a variety of strains, that to 

5 to calculate them would be out of place 
ere”! 

We could if necessary tly multiply such ex- 
— as we have quoted, but we have, we think, 
said enough to show that Dr. Evers’ book is cer- 
tainly not one to be placed in the hands of a young 
beginner to whom it is desired to impart accurate 
information. 
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x Text, i as a Guide in Hydraulic 
Caiculations and Field ast. With Hydraulic and 
Indian Meteo les. By Louis D’'A Jackson, 
— 1875. ndon: W. H. Allen and Co. [Price 
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Svusmarinz Tetscearn Casies.—In addition to five 
submarine telegraph cables now laid between Europe and 
America, there are 29 other submarine cables in operation in 
different parts of the world. Of these, one was laid in 1867 ; 
two in 1869; nine in 1870; six in 1871; four in 1873; and 
seven in 1874. 

Reaistration oF Taape Marxs Br11.—Petitions in 
favour of this Bill have been presented to the House of 
Commons from the Chambers of Commerce of Wakefield, 
Bristol, and Greenock. The Sheffield Cutlers’ Company, 
have, as might have been expected, petitioned that their 
ee ee a that they be exempted 
from the operation of the Bill. 


Pustic Heattn Bitt.—There are few Bills brought 


before Parliament, on sanitary questions, which have been 

t, yet less discussed, than the Public Health 
Bu e present session. As we have already intimated, 
it is chiefly a consolidation of various Acts that have been 
passed duri twenty years. On Friday last it was 


third of its ultimate strength.” ‘The italics in this | mi 


singular passage are our own. Dr. Evers, thus first 
states that good cast iron takes a permanent set 
with a strain of a little over 5 tons per square 
inch, and then adds that ent elongation com- 
mences at one-tenth of the ultimate load, thus 
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BOILER EXPLOSION AT WOLVER- 
HAMPTON. 


Ow Thursday last a boiler exploded at the Star Iron | com 
It was a plain cylinder, 37 ft. 
8 in. long by 6 ft. diameter, made of @ in. plates, and 
It was old and weakened by 
corrosion; but the immediate cause of explosion was over- 


Works, Wolverhampton. 
worked at 30 Ib. pressure. 


beating, through shortness of water. 





LESS 
Sectional Sketch 
and Pragments we relat pos tioned 


The boiler was set in a very injudicious manner, the flue of 
a furnace being so arranged that the heat impinged upon a 
line so near top water as to make it peculiarly dangerous 
when the water was only a few inches below proper height. 
It is also probable that overheating sometimes takes place 
under such circumstances by the rapid flow of steam, from 
such a great heat so high up in the boiler preventing proper 
contact of the water. 

As the imprudence of such setting is not always appre- 
its danger may be better understood from the 
above sectional sketch. The fragments are shown in 
their relative positions ; the first rent having taken place in a 
longitudinal line opposite the furnace neck, on the left hand 
side, towards the back, where the plate had evidently been 
so heated as to be quite soft 


ciated, 





AN EARLY AMERICAN LOCOMOTIVE. 

“On a recent trip down the bay of New York,” says the 
editor of the Brooklyn Union, “ we turned with the venerable 
Peter Cooper a page of the opening railway era of America.” 
Mr. Cooper, be claims, deserves the honour, among the «tu. ¢ 
honours of his useful life, of being the first to introduce mw 
actual service the railway engine in America. We condense 
the following from the very animated and interesting sketch 
of Mr. Cooper’s reminiscences : 

“ Think of the excitement that aded the civilised world 
when it was settled that the Darlington Railway, which was 
opened to supply London with mm had actually begun to 
carry passengers by steam at seven miles per hour. But we 
are able to correct the reminiscences of that oceasion which 
shared the common mistake that the success of the Liver- 
pool and Manchester Railway stimulated the introduction of 
railroads into this country, for some of the now most impor- 
tant roads in this country were projected 
before the Liverpool and Manchester was built. It re- 
ceived with them the stimulus of the first road above 
named. In 1828 Mr. Cooper wasin business in New York, 
his native place. His mother and grandmother were both 
born on the present site’of St. Paul's Church, a 
Broadway, and his mother remembered seeing stockade 
still standing which had been erected to keep the Indians 
out of infant New Amsterdam. . Mr. Cooper had bought asa 

culation the entire magnificent track in Baltimore now 
owned by the Canton Company. Baltimore was then alcity of 
75,008 people, rich and prosperous, and had entered upon the 
railroad era. On July 4, 1828, the corner-stone of the Balti- 
more and Ohio Road was laid with imposing ceremonies by 
Charles Carroll, of Carrollton. It was i P 
a little too much so, for when 13 miles been finished, it 
was found that in turning the rocks to save cutting, 
short curves had been imtroduced that the then ex 


should be available on their line. 
ee He 

rk an engine with 
cured wheicuad other 
— presently rolled out u 
railway engine. The trial tri 
day. That ai oy 
the infant machine and caused some further delay. 
trip was run, Mr, himself acting 
when his wheezing little baby locomotive 
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| THE NEW YORK ELEVATED RAILROAD. 
| Tae New York Elevated Railroad have 
pleted an extension of their line sixth 
now propose further constructions which on the 
Sf colretien Cn ne Gent Comee mae form 
of adopted consists of a system of plate 
| supported upon clustered columns arranged at in- 
| the line of tho street curb. The giedasvereragesDtC te lessee 
@ eurb. i av 

between the blocks, and at the street 

sings 45 ft. 55 ft. They are proportioned to 


4 

uniformly distributed ‘weight of 700 
lineal foot of space, which, in addition 
weight of the structure, including the track, 
does not produce a strain exceeding 10,000 Ib. 
ra inch gross section of the material. 
ft. girders consist of a web plate 18 in. 

deep by jin. thick, to which are rivetted four 
angle irons 3gin. by 5in. by jin., forming 
her a cross section of 18} square inches 


j 


f 


creased to 55ft., plates 10in. wide and jin. 
thick are added to the flanges of the section 
as described above for ft. 

girders of each span are secured 
zontal vibration by diagonal 
of 3 in. by 3in. by ys in. angle iron rivetted 
flanges, and they are held 
a vertical plane by cross girders rivetted to the 
web, on a line with the upper and lower arms 
of the supporting column. These cross girders 
rest upon and are secured to the arms referred 


to, and play an important part in a ibuti 
uniformly the weight of the structure and ite applied was 


to the four legs of the column. They also tend to resist a 
longitudinal movement of the entire structure when sub- 
jected to the influence of a rapidly moving train. This 
tendency of all elevated structures to move in the direction 
of the train is an element in the all-important problem of 
rapid transit, which seems to have been sadly neglected in 
many of the plans which have been submitted to the public, 
but it is one which must force itself upon the consideration 
of those who ignore it in practice. 

The ends of the main girders rest upon the cross arms of 
the column, one end being held fast by suitable bolts to 
the seat, while the other is allowed to move through the 
space required for expansion and contraction. The girders of 
adjoining spans are connected by angle iron splices, rivetted 
to the web on the one side, and having oval bolt-holes on the 
other. 

The column is composed of four legs of cruciform section, 
placed at the angle of a square having a side of 20 in. at the 
level of the sidewalk, and tapering to 14 in. at the point of 
outward curvature, from which they expand to a width suffi- 
cient to bring the cross arms directly under the main girder. 
Here they are connected by two 3 in. by 6 ee | j in. angles, 
which also form the seats for the girders, by diagonal 
plates 4 in. by jin. attached to 2} in. by 2} in. by jin. angles 
forming the outward finish. At the point of outward curva- 
ture, and at a distance from the curb equal to about the 
height of the hub of @ wagon wheel, cross bracing plates 
18 in. deep by § in. thick are rivetted to the legs, thus secur- 
ing a suitable amount of rigidity in the direction of the track 
and at right angles to it. The section made use of in the 
columns required for the spans of 35 ft. and under are made 
up of four angles 3 in. by 3 in. by gin., placed back to back 
and rivetted at suitable intervals; for the longer spans the 
angles are } in. thick. It may be noted that a solid rolled 
section of the dimensions above given could have been 
used to advantage if the cost of preparing the rolls had not 
been material. 

The foundations to which the columns are secured consist 
of a bedstone 6 in. thick by 6 ft. square, a block of brick ma- 


sonry laid in cement, 4 ft. high and 4 ft. square on top, in- 


creasing to 5 ft. 4 in. at the bottom, and a bed casting having 
sockets 20 in. deep corresponding to the section of the legs, 
of the columns, with an allowance of } in. play in all directions 
the casting being held in position upon the masonry by four 
anchor bolts 2 in. in diameter, built in from the bedstone. 

After the column has been placed in position in the cast 
sockets, the intervening space is filled with sulphur, and a 
preparation of iron filings and sal-ammoniac, which forms a 

manent cement, and effects a rigid connexion between the 
column and the masonry. ‘ 

The track consists of steel rails weighing 36 lb. per yard, 
set tothegauge of 4 ft. 8} in., pine cross ties 4 in. square, 
spaced 17 in. between centres, and timber guard rails 4 in. 
by 7 in., secured to the ties on the inside of the rails. The 
height of these guards is such as to permit of 2 wg 

er the bottom of the cars, so that in the event of de- 
railment the cars would slide on the guards before the flanges 
of the wheels would strike the ties. 

Upon the completion of this work the deflections of the 
several s; under the regular engine and train load was 
noted found to be for the pe cme | in., and for the 
45 ft. spans 4 in., with little or no la motion. 

This work was designed and built by Mr. Charles Mac- 
donald, C.E., of No. 52, Wall-street, New York, now presi- 
dent of the Delaware Bridge Company.—American Railroad 





NOTES FROM THE SOUTH-WEST. 
Swansea and the Great Western.~A proposal to 
Swansea on the main line of the Great Western Railwa 
in the subject of discussion at a meeting of 
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that the council had painted © depetetian 
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matter before the salboay company, and the Chamber 


f 
; 











Ht 
i 


i 


| 


E 
2 


g 
E 


rE 
i 


long, is a single line, is worked by the staff block telegraph 
system, and i tions. ” tid 
Cornish Granite.—A block of granite weighing 30 tons 
has been forwarded from Messrs. J. Freeman and Sons’ 
quarry at Carsew to Penryn Railway station with a view to 
its being despatched to " i 
the base of a monument proposed to be erected in Manchester 
of Oliver Cromwell. 
Channel es gating Seilly Isles 
been unworkable for some days. The Jersey 
been broken. 


Risca—New Pits.—The sinking of these pits is 
sing satisfactorily. The sinkers are now in —— 

Water Supply of Penzance.—The second reservoir of the 
Penzance Water Works is to be enlarged. The town sur- 
veyor, Mr. Small, prepared the plans for the extension of the 
the reservoir and the provision of filter 

und adjoining one of the reservoirs 
General Tremenhere for 7001., 
enlarge the second reservoir, 
the two reservoirs measure 
12,000,000 gallons instead of 
give the town 100 days’ supply instead 
A contract for carrying out the work 
entered into by Mr. Robins. 








ReGisTRaTion OF Destens.—We announced some 
thac the regi ion of i had been 
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DRUM GUARD FOR THRASHING 
MACHINES. 

On page 28 ante, in our report of the Royal ?Agricul- 
tural Society's Show at Taunton, we published a description 
of Messrs. Ruston and Proctor’s combined feeder and dram 
guard for thrashiog machines. The accompanying en- 
graving illustrates the arrangement of the guard, which con 
sists of a spring-board that is depressed in the event ofa man 
slipping and falling against it, and which at the same time 
releases @ self-acting guard, completely closing the entrance 
and preventing any one from falling upon the drum. In 
the engraving Ais the feeding hopper, the mouth being 
shown at B. On entering, the corn slides down the spring- 
board C, which is binged at D, and is supported by a strong 
spring E. This spring yields only when a considerable 
weight strikes it. In euch a case it is depressed and carries 
with it the lever F, which turnsonthepin £ The other end 
of the lever is raised and releases the lever G from a catch 
h. This lever is acted on by a spring at 7, which imme- 
diately upon its release forces the end A outwards, and so 
removes the support of the guard &, leaving it free to pull 
and close the entrance to the hopper, as shown by the dotted 
lines at L. 


AMERICAN PIG IRON. 


Tue Bulletin of the American Iron and Steel Institute 
sublishes a Table showing the results of tests of the Muir- 
irk Iron Company's pig iron, recently made under the 
supervision of Commander L. A. Beardslee, Washington Navy 
Yard. The samples mentioned were turned out of the pig 
The Muirkirk Iron Company's furnace, managed by Charies 
E. Coffin, president, is mtuated at Muirkirk, Maryland, and 
makes exclusively hot blast charcoal pig iron, suitable for 
locomotive castings, rolls, shot, and shell, and for anything 
elee needing strength and high finish, as will be seen by the 
following statement made by Commander Beardslee : 
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Density of pig No. 4 tron, sample 1, 7.3251 
Density of pig No. 4 iron, sample 2, 7.3467 


Torreynam —The “ Whitthread” process now in operation 
at the Tottenbam Sewage Works, appears not to have given 
the River Lea Conservators satisfaction, at all events as far 
as the effluent goes, for they have appealed to the Secretary 
of State to hold an official inquiry as to the quality of the 
effluent. The Local Board say that the ¢ffluent is quite up to 
the standard of purity laid down by the Kivers Pollution 
Commissioners, but t conservators are not satistied with 
the standard as laid down, and appear to want something 
superior, ‘The works at Tottenham have been let to the 
company for « period of two years, the company under- 
taking to treat the sewage and discharge an effluent into the 
river to the reasonab/e satisfaction of the Lea Conservators, 
while the board undertake to do all the neceseary pumping 
The company have been now in operation some months, and 
have shown great energy and spirit in the undertaking, 
having spared no pains or expense in carrying out the 
process in as perfect a manner as possible. The company, of 
course, are in no way bound to the conservators ; it is to the 
Local Board the latter look, while on the other hand the 
board rely on the company, and it appears from al! accounts 
to be beyond dispute that the effluent is equal to the 
“ standard ;"" under these circumstances, therefore, we think 
it monstrous that the conservators should endeavour to obtain 
a higher “standard.” It will be interesting t» know what 
their ideas are, and how they propose to obteia a better 
effluent by a precipitation process only—we doubt very 
much if they know themselves. As far as we can judge, we 
think the conservators ought to be satisfied, provided the 
+ Muent is as stated. Weare glad to notice that the engineer 
to the board, Mr. John A. Clements, C.E.. has began giving 
a constant supply. At present only about 200 houses are so 
treated, but it is expected before the end of the year to have 
the larger part of the district under the constant service. The 
engineer has been directed by the board to try one of Dea- 
con's meters, so as to localise the waste and reduce it to a 
minimum—we shall be anxious to hear the results. It is 
pleasing to see how Tottenham has improved the last few 
years. The water supply now is next to the Kent water, as 
proved by analysis every quarter; the foul ditches have been 
swept away; the drainage of outlying districts are in course 
ot completion, and above all a constant supply of good and 
wholesome water is being given as fast as it can be carried out. 
There is no doubt plenty for the board's engineer yet to do, 
and we hope neither pains nor expense will be peel 
Tottenham one of the healthiest suburbs of London. 





to make | reported of eeveral additional miles on the 
Oska Railway Japan). 
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DRUM GUARD FOR THRASHING MACHINES. 


CONSTRUCTED BY MESSRS. RUSTON, PROCTOR, AND CO., ENGINEERS, LINCOLN. 






































VERTICAL ENGINE AND BOILER. 
CONSTRUCTED BY MESSRS. DAVEY, PAXMAN, AND CO., ENGINEERS, COLCHESTER. 


WE annex a perspective view of the neat 
little six-horse engine exhibited by Messrs. 
Davey, Paxman, and Co, at the recent show 
of the Royal Agricultural Society at Taun- 
ton. As will be seen, the engine differs from 
those usually constructed by the same 
makers in the cylinder being mounted on a 
cast-iron standard instead of on the boiler. 
We have on a former occasion expressed 
an opinion that for these small engines the 
plan of mounting the cylinder on the boiler 
is the preferable one, on account of the 
facility it affords for efficient steam 
jacketting, but many users of such engines 
prefer the cylinders mounted on an inde- 
pendent standard, and therefore Messrs. 
Davey, Paxman, and Co. are now making 
engines of this type as well as of their 
former pattern, of which we have often 
spoken favourably. The boiler of the 
engine we illustrate is of the Paxman 
type, already well known to our readers, 
and during the Taunton Show its com- 
parative power was officially tested, the 
result showing an evaporation of 10.81 Ib. 
of water under a pressure of 40 Ib. per 
square inch, and from a temperature of 
195 deg. per pound of Llangennech coal 
consumed. The trial lasted three hours, 
and the coal was burnt at the rate of 6.5 Ib. 
per square foot of grate surface per hour, 
the evaporation taking place at the rate 
of 3.03 Ib. per square foot of heating 
surface per hour. The boiler has 4.3 square 
feet of grate surface, and tue firebox is 
5 ft. high, 28} in. in diameter at the top, 
831i} in. at the bottom. and contains 20 
Paxman tubes. These tubes expose 62 
square feet of heating surface, while the 
firebox surface is 38 equare feet, making 
the total heating surface 100 square feet. 
The duty obtained during the trisl above 
mentioned was most excellent, and the 
whole de-ign of the engine is very neat. 
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CLOTH-SHEARI 


NG MACHINES. 


CONSTRUCTED BY MR. H. THOMAS, BERLIN, 
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We illustrate above two machines for shearing woollen 
cloth, manufactured by Mr. H. Thomas, of Berlin. This 
maker has a wide reputation for these machines, and espe- 
cially for making the knives and connexions. At the Paris 
Exhibition of 1867 he exhibited a knife which had been 
in — use for seventeen years, and had only lost } in, 
in depth. 


is 5000 revolutions per minute. The upper machine illus- 


trated has one knife cylinder 6, and cylindrical brushes a | 
The shearing blade is adjustable. The | whole of the apparatus will cost about 150/, and occupies 


and d on each side. 


The speed of the knife cylinder in these machines | 





of about 45 deg., reached from the barge of grain to a 
hopper in the mills, into which the grain was discharged. 


| This hopper is constantly exhausted by means of a Kérting’s 
| steam jet, the result being that a strong blast rushes in- 


cessantly up the tube or suction pipe, carrying with it a stream 
of corn. A self-acting valve causes the corn to be dis- 
charged constantly, so that the machine is continuous in its 
action. It requires only the attention of one man, or at 
most two, and is calculated to lift 30 tons per hour. The 


bar g is employed to regulate the tension on the cloth. | but little space. There is a small apparatus of a similar 


The lower figure of our engraving shows a two-cylinder ma- 
chine. In this arrangement four brushes, a, ¢, c’, d, are 
introduced in the positions shown. 


PNEUMATIC GRAIN ELEVATOR. 


A Grai hoist of a form novel in this country was suc- 


cessfully started on the 12th inst. in Warrington at the | 


mills of Messrs. Fairclough Brothers. Its work consisted 
in dischaging a barge load of grain, elevating the grain 
about 30 ft. vertically, and delivering about 25 ft. hori- 
zontally. A thin iron tube, 1 ft. in diameter, at an angle 





kind now at work in the Cheetham Exhibition, Manchester. 

The apparatus here described is the first of the kind set to 
| work in Great Britain, and the largest yet constructed. 

Possibly no great economy of steam will result from this 
| apparatus, but the saving of labour is very great, and the 

steam jet employed is of the best construction for economy, 
| while all the grain raised by this elevator is subjected to 
such a blast that much of the dirt is driven away, as was 
seen by the colour of the water from the exhaust pipe, and 
| by the numerous particles of rubbish ejected ; apparently 
| not an ear of corn escaped, neither was the corn delivered 
| moistened by the use of steam. 








HOT WATER HEATING APPARATUS, 
We subjoin an engraving of a form of boiler intended 





will be so readily understood from the engravings that a 
description will be unnecessary The boiler, as will be seen, 
exposes very effective heating surface, and it affords good 
facilities for cleaning. We hear that these boilers give 
every satisfaction. 





APPLICATIONS OF THE GYROSCOPE. 

Tae number of Van Nostrand’s Engineering Magazine 
for April contains the following remarks upon the spplica- 
tion of the gyroscope to controlling the motion of swinging 
saloons on shipboard : 

“In our February number we quoted an article from the 
Nautical ef arn treating of Mr. Bessemer’s proposed ap- 
plication of the gyroscope to the working of the “ regulating 
valves,” by which hydraulic gear controls the relative mo- 
tion of his “ sus ed saloon.” (For full account of which 
see Exornzenine, October 9, 1874.) We do not propose to 
comment upon the purely technical part of that Eemnien, 
quite adequately given in the article in question, but to refer 
to some theoretical matters. 

“Mr. McFarlane Gray (Exotyeerine, October 16, 1874) 
announces that the apparatus has “ nothing gyroscopic about 
it, and will act just as well without rotation as it will do when 
making 5000 revolutions per minute.” In another eommuni- 
cation (Eneinerkine, October 30, 1874), he adds, “ Mr. 
Bessemer has only to turn his gyroscope round a quarter of 
a circle to es pent — Sa saloon ; it will then 
act very we unsteadiness o gyroscope accordin 
to my potent, icteod of the unsteadiness according to hie 
patent.” And Mr. Gray gives a formula for the “ moment of 
the couple” exerted laterally when an angular motion is 

iven to the axis of a rotating oscope. ost of our rea- 
are familiar with the jar forees which the gyro- 
developes under such cireumstances; all can be, by 








holding the ring of a common gyroscope at points near the 
opposite ends of the axle, with the two hands, and giving 
angular moti i. e. change of direction) to the azle. This 
“ couple” is, according to Mr. Gray, equal to 
Wuo 
29 


in which W is the weight of the wheel, » and » the “ linea | 
velocity of rotation” of the dise and the “ lineal transverse” 
angular velocity of its axis, both “ measured at a distance 
from the axis of the trunnions” (from their respective axes, 
is probably meant) “equal to the radius of gyration of the 
dise about ite running axis.” 

“The Nautical zine states that, “so far as we are 
aware, the first example of direct calculation of i 
effect as y enone quality,” is due to Mr. McFarlane 
Gray, and in relation to strains resulting from rolling 
ant padiegce te ete d Spee to marine 
engines. e do not a the above dictum, but remark 
that so long “—° as 1831 Professor W. R. Johnson, of the 
Uni of Pennsylvania, who may be justly styled the 
real inventor of what has since been known as the “ Gyro- 
scope” (the Bohnenberger machine, its only , in- 
tended simply to illustrate the i the equinoxes, 
exhibits little of the “paradox” to which the gyroscope owes 
one of its appellations), comments (American Journal o 
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Science, January, 1832), on the “ powerful effort” made by 
the flywheel common to the steam engines then in use, 
“to one and elevate the other of its gudgeons,” and 


-_ - 
sharply rounds a curve. [ut the flywheel is practically un- 
known to ocean steaming, and has almost disappeared from 
inland navigation. 

“ As to a complete solution “ of all the paradoxes of the gyro- 
scope,” we believe that the first complete solution—and to this 
day the most thorough i ution of the “ Phenomena 
of the Gyroscope” is that of Major J. G. Barnard, Corps of 
Engineers, U.S.A., which appeared in the American Journal 

cience, and Barnard’s American Journal of Education, in | 
457, and which was issued in @ pamphlet form in 1858, by | 
the publisher of this magazine. General Barnard has since | 
(vol. xiz. “ Smithsonian Contributions’) deduced from his 
gyroscopic theery the otherwise known formula for the Solar 
and Lunar“ ion” and “ nutetion” of the earth's axis ; 
and has for t ing second volume of “ Johnson's 
New Cyclo ” condensed the theory and given the 


\ ne ee 
the formula A (of the journals first 


on of 
“We 
cited, or of Van Nostrand’s pamphlet edition), for what the 


author styles the “ deflecting force g'.” 
i 

I= ou 
Multiplying by y (the lever arm), and M (the mass of the 
disc), we get for the “ couple,” the expression 

Cae 

in which C stands for the “‘ moment of inertia” of the disc, 
= its angular velocity, both with reference to the axis of 
figure ; and # the angular velocity of thataxis. Butif W be 
the weight of the dise, and & its “ radius of gyration about 
its running axis,” and g the force of gravity, we shall have 


cama ps, 
and the above becomes 





Wisne ee ao oe 


g 
“ But ka and kv are precisely the “lineal velocities,” v and 
u, of Me. McFarlane Gray, The * couple” is, therefore (ex- 
pressed in his symbols), 


av 


“In his communication to ExGineeninG, already cited, he 
has undoubtedly written by inadvertence, 2g for g; at any 
rate, the correct value of the couple is as we have just deduced 
it from General Darnard’s analysis. 

“ That analysis fully sustains Mr. McFarlane Gray's dictum 
(quoted in our second paragraph) concerning Mr. mer’s 
contrivance. It announces that “ with a force so applied as 
to prevent any deflection from the plane in which gravity 
tends to cause the axis to vibrate, the motion would be pre- 
cisely as if no axial rotation existed.” 

. The bearing axle (with “ trunnions”) of the “ casing” in 
which the Bessemer gyroscope is mounted, lying in the 
direction of the vessel's length, prevents any “ deflection” 
from the transverse plane (of “ rolling”), and (except to 
“ pitching motion,” to which it has no reference) the gyro- 
scopic character of the instrument is nullified. Mr. McFar- 
lane Gray's plan is to place this axle crosswise. “ ~ry 
motion will then generate a “ deflecting force’ (as styled by 
General Barnard), under the action of which the instrument 
is free to move, for the “ moment,” of which a formula has 
just been given. Let us try to make some practical esti- 
mates. Observations made in the ship Norfolk (ENe@r1mzEr- 
1nG, October 30, 1874) give, as the average angular rolling 
velocity for a voyage of 2026 hours, 2} degs. of are per 
second of time. Taking 300 lb. for W, 1.75 ft. for &, and 
458 ft. per second for nding to 5000 revolutions 

minute), and 0.002 ft. per second for « (which results 

24 degs. of arc per second rolling velscity), formula (a) 

ives 8.5 as the measure of the “ couple”—that is, a force of 
.3 Ib. would be exerted at a distance of one foot from the 
“trunnion” axis. But the object is to suppress rolling 
motion ; the average rolling motion of a ship at sea would be 


quite inadmissible. Will « fraction of this force work the | tained 


valves, besides overcoming friction of trunnions, &c.? Will 
even this Sib. generated by average rolling be adequate? 
We hesitate in answering even the latter query affirmatively 
and in assenting to the opinion that by the “ unsteadiness of 
Mr. McFarlane Gray's arr ment the machine will act 
very well; the unsteadiness being dependent on the very 
“reiling” motion it is designed to suppress, and requiring, 
too, an amount of that motion likely to be very appreciab: 
to the sensitive stomachs for the benefit of which solely the 
“ suspended saloon” is devised. mice , 

“In either arrangement pitching motion is left out of view 
entirely. Whether or not it ig expected the vessel will be 
absolutely free from it we do not know; but, so far as it 
exists, it is unpalliated by the Bessemer saloon, and will, 
when violent, under either “ patent,” exert a certain effect 
upon the controlling valves (in Mr. Gray's patent by inertia 
merely). hie 

“ As to this or other “ — rm apes 
we have little faith in any depending on 
ning of a gyroscopic machine, even if such elaboration of 
cunthenioss comiguatute end the use of hydraulic power to 
effect it, were sure to be entirely successful, and were always 


admissible. ; 
“ But the difficulties are of too abstruse a oa for dis- 
eussion here. The perfection of application o' 
principle is found fe vided projectiles, and sy 
almost the sole practical application. The instance, im its 
very singularity, ses ge eee seat ned mind the inex- 
tensibility of Lay eee 
“In this case, the motion to be controlled is ag evanescent as 


“An rome one is that described in the “ Révue Mari- 
time et Coloniale,” vol. xxxii., 1872, of the use of a gyroscopic 
instrument to measure the angle between the consecutive 
“courses” of a ship (under sail), after tacking, thus detecting 
(and eliminating) errors of compass due to local attraction.” 
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ON THE DIFFUSION OF HYDRO-CARBONS 
IN COAL GAS.* 

By Ms. Witttam Youna, Clippens Oil Works, Paisley. 
Tus process explained in the has for its object t 
treatment of crude coal gases in & manner as to leave 
diffused through them as large a volume of hydro-carbon 
vapours as possible consistent with their cy. On 
being subjected to distillation coal yields a considerable 
pee of volatile hydro-carbons known as light na ° 
t varies from 2 to 10 per cent. of the total volume of the tar, 
being dependent upon the nature of the coal, and the tem- 
perature at which it has been carbonised. At all ordinary 
temperatures coal gas, when brought into intimate contact 
with this isolated naphtha, takes up a considerable quantity 
of its vapour, - thereby becomes — et sry ~e illami- 

nating power. Ever in of naphtha vapour mu 

a cubic foot of i-canlle gus imensanee its lemineiey ae 
extent of from 6 to 10 per cent. A consideration of these facts 
naturally suggests the question: Seeing that can at all 
ordinary temperatures permanently combine with the vapour 
of this naphtha, and thereby become much enriched, what 
prevented the gas and naphtha from holding together during 
the process of manufacture, and what caused the naphtha 
vapour to be removed along with the tar ? 

y way of throwing some light upon the causes producing 
such effects, and suggesting means for their prevention, the 
author performed a number of most instructive experiments 
bearing on the causes which affect the diffusion of the vapours 
of volatile substances through — three bromine 
tubes, graduated from the top of the stem downwards, and 
each containing 100 volumes of air, he introduced into one a 
few drops of a hydro-carbon liquid boiling at 180 deg. Fahr., 
and agitated the tube so as to present o i surface of the 
vapour to the enclosed air. Bringing the tube into the vertical 
position, and removing his finger from the mouth, water 
flowed out of the tube, showing that the air had considerably 
increased in volume. The increase was 44 volumes. Pro- 
ceeding in the same way with a liquid boiling at 150 deg. 
Fahr., the increase was 15 volumes; while with a liquid 
hydro-carbon boiling at 120 deg. Fabr. the increase in the 
contained volume ot air was 40 measures. 

But although air was employed in these experiments, the 
results would have been the same with any other gas, as the 
medium through which a volatile substance is diffused has no 
effect on the volume so diffused. The volume of vapour 
diffusible through a given quate of air increases as the 
boiling point of the bydro-carbon is lowered. Another cause 
which affects the volume of vapour diffusible through gas is 
the temperature employed. To demonstrate that fact, the 
author took the tube containing air mixed with the va 
of the hydro-carbon liquid boiling at 180 deg. Fahr., and 
slightly raised its temperature in a gas flame, and the in- 
—- volume was considerably and almost instantaneously 

er - 

Barometrical pressure also affects the diffusibility of hydro- 
carbon vapours in air or gases, in illustration of which the 
author employed the i barometer tube, introducing 
into the vacuum at the top a few drops of a volatile hydro- 
carbon liquid. The mercury was red depressed in con- 
sequence of the vapour from the liquid diffusing itself a 

e 








the vacuum. In another experiment, by increasing 
pressure by shortening the pr me of mercury, the vapours 
condensed ; and on again lessening the pressure the liquid at 
once evaporated into the vacuum. 

The only other condition referred to as influencing the 
diffusibility of hydro-carbon vapours a gases was 
that illustrated by the following experiments. It is probably 
the most important one, inasmuch as it is that which princi- 
pally affects the diffusion of hydro-carbon vapours in coal 
gas during the process of manufacture. The tube containing 
air saturated with the vapour of the liquid boiling at 120 deg. 
Fahr. had introduced into it a little/of the hydro-carbon boik 
ing at 180 deg. Fahr., and after a little agitation the con- 

us volume was considerabl uced ; instead of 
140 volumes there were only 115 volumes, the remainder 
being condensed into the liquid form. By adding a further 
quantity of the liquid of higher boiling point further 
condensation took place, the total volume of mixed air and 


run~ | encl 








the controlling rotation ; and for transient uses there may be 
found other applications. 


When heat is applied to such a mixture of h 
having different boiling poi on, the sslgent ostitn or ane affinity 
between the fluids in gradual overcome; and as the heat 
increases the more i of the flaide sussemsively evaporate, 


The temperature necessary to overcome the affinity between 
the hydro-carbons is sometimes very pone Hy more 
especially when the volume of the heavier, or high boiling 
‘ ti ly large, and the sur- 
air or gas near the point of saturation ; and on the 


point hydro-carbon, is proportionate] 
other a very slight increase of tem: will 
volatilise the lighter hydro-carbon when the heavier is pro. 
portionately 1, and the air or gas not nearly saturated. 
Pe. i oF a See See Cae likewise has 
propert issolving out the vapours diffused through 
coal gua 4 lech which the author demorstrated by means of 
atch yd beautiful - ym —, He then 
to account for the presence in tars of hydro- 
carbons, which, when isolated, can be permanently diffused 
through the gas at all ordinary temperatures. Briefly explain- 
ing the treatment which coal gas receives after leaving the 
retort, he said that at a temperature ranging from 100 deg. 
to vue Fabr. the greater portion of the tar is reduced to 
the liquid form; but the particles are in such a minutely 
divided state that they continue to float along with the gas, 
and in « great measure pass with it into the condensers; 
and before they are finally deposited, the temp e of the 
saline gue and tar pantidias to vollaesd to nearly that of the 
surrounding a It has hitherto been the aim of 
gas managers to p even the deposited tar and ammo- 
niacal liquors travelling in the same direction along with 
the gas, with the object of allowing the weak ammoniacal 
gan from the hydraulic main to absorb a further quantity 
of ammonia, &c., and at the same time allow the tars to 
take up naphthaline and objectionable sulphur compounds. 
But tars denuded of their naphtha absorb the illuminating 
ingredients of the gas, and as the affinity or absorbent 
action of the tars is almost entirely arrested at 100 deg. Fahr. 
(the lowest temperature likely to be present in the hydraulic 
main), it may be supposed that at this stage of the manu- 
facture the finely divided tar particles suspended in the crude 
gas are in this denuded form. As they accompany the gas 
to the cond s and b cooled they gradually saturate 
themselves with hydro-carbons from the crude gas before they 
are finally deposited and removed. The practice of allowing 
the deposited tars and ammoniacal liquors to accompany the 
crude gas till comparatively lately is for the same reason ob- 
jectionable, as the conditions which would enable anmoniacal 
water to absorb a further quantity of ammonia, and the tars 
to absorb naphthaline, bisulphate of carbon, &c., would also 
enable the tars to absorb volatile hydro-carbons from the gas. 
It is thus seen that by the ordinary process of manufacture 
the tars are allowed to absorb and away those soluble 
hydro-carbons from the gas, and thereby deteriorate its illu- 
minating power. What means, then, should be employed to 
prevent the removal by the condensed tars of the light-giving 
constituents from the coal gas ? 

There are > ways of conducting the manufacture so 
that the gas shall be left combined with a larger volume of 
those hydro-carbons which will remain permanently diffused 
through it at all ordinary temperatures, but which are at 
present allowed to pass away with the tar. One of the 
simplest arran nts is to elevate the condensers a little 
above the level of the hydraulic main, and cause all the tars 
as they are deposited to flow back into and through the 
hydraulic main before passing to the tar cistern. In this way 
the volatile hydro-carbons absorbed by the tars are partly re- 
volatilised by the heated gases issuing from the dip pipes, and 
carried away in the current of those gases to the condensers, 
where only the denser vapours are again absorbed and de- 
posited by the now comparatively saturated tars, the more 
volatile hydro-carbons passing away permanently diffused 
through the gas. But, in the opinion of the author, the 
most perfect arrangement is one somewhat resembling a 
“Coffey” still analyser. It consists of an upright vessel 
having tray diaphragms placed at regular intervals with 

penings at alternate sides, and the gas in passing through 
this vessel or tower is made to travel from below upwards in 
a tortuous manner. ing from the lips of the trays 
there are sheets of fine wire netting which dip into the tars 
contained in the trays immediately underneath. The bottom 
of this analysing tower is provided with a tar tank or still, 
which may be heated either by means of a steam jacket 
where steam is available, or by a furnace using refuse still 
products as fuel. In order to cool the analysed gases, a con- 
denser of any suitable form is placed on the top of the tower. 
One that is recommended is a series of ition tubes sus- 
pended in a chamber from the bottom of a tank containing 
water which circulates continuously through the tubes and so 
brings the gas to an equable temperature. 

Assuming that the whole arrangement has been 
ion some time, 
till at the b have b i 
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to the current of gases, and receive in ex- 
change some of the heavier tars. This double analysing 
process is just repeated at each successive tray and wire 
netting screen, the crude gases getting gradually cooled and 
depositing their heavier tars, an taking up hydro- 
carbons, till by the time they reach the top of the tower they 
com: 
por are in a fit state to be cooled down, by passing through the 
condensers, to a temperature near that of the surrounding 
atmosphere, when the heavier or surplus vapours 
out and fall back into the top tray. At the same time, these 
condensed vapours and tars in passing downward from tray 
to tray and dripping over the wire netting, come into contact 
with the rising current of erude gases, by which they are 
alternately revolatilised and condensed, the more vo 
remaining permanently oy eur in, and passing away with 
the analysed gas; and the heavier ery from tray to tray 
till they reach the still at the bottom of the column, when, if 
not sufficiently volatile to be revolatilised, they pass away 
with the denuded tars by the overflow pipes to the tar 


cistern. 

The effect of this treatment is to leave permanently dif. 
fased through the gas a large quantity of the volatile hydro- 
carbons, which give to it a greater amount of illuminating 
power than is possible by the ordinary process, while at the 
same time the gas is perfectly denuded of all suspended tarry 
particles. 


volatile vapours 








STEEL rv. IRON AXLES. 

Tus following report of trials of American steel and iron 
axles, taken from the American Artisan, will be read with 
some interest : 

Notwithstanding the many proofs of the superior strength 
of low steel over that of puddled iron, there are many who 
retain the old belief that, while steel will perhaps sustain a 
much greater dead pressure than iron, yet under circum- 
stances where it is to be subjected to impact or continued 
vibration, it is inferior to iron as a material for construction. 

This question has been made the subject of discussion in 
the Master Mechanics’ Association, and under the auspices of 
this excellent society some important tests were recently 
made at the well-known works of Mr. John Roach, at the 
foot of Ninth-street, East River, New York. These ex- 
periments were performed on the afternoon of May 12, a 
committee having been appointed by the Association to 
conduct the experiments and report upon the results. 

We understand that the origin of these experiments is 
traceable to the master mechanic of a prominent railway, 
who forwarded specimens of axles used on that road to be 
tested. Axles were also received from several other sources. 
The testing apparatus was erected under the superi ce 
of Mr. Charles A. Brinley, the accomplished metall and 
superintendent of the Midvale Steel Works, Nicetown, 
Philadelphie, Pa., of which company Mr. William Sellers is 
president, and Mr. Marriot C. Smyth is secretary and 
treasurer. This enterprising company also forwarded several 
specimens of their steel for test. 

The axles tested were 5{t. 3in.in length. The centres of 
support were placed 3 ft. apart. The drop weight with which 
the tests were made weighed 1700 |b. 

The first experiment was with 4 round bar of steel, made 
by the Midvale Steel Works, 4in. in diameter. The first 
blow of the drop was from a fall of 25ft. Under this blow 
the bar deflected 62in. The second blow was from the same 
height, and delivered upon the opposite side of the bar, which 
was straightened by the blow within § ofan inch. The third 
blow was delivered on the same side which received the first 
blow, and left the bar deflected 5jin. The fourth blow, de- 
livered on the opposite side, left the bar bent 1} in., but con- 
siderably twisted, owing to displacements of the supports. 
Before the fifth blow was delivered the supports were more 
carefully and firmly adjusted. The blow was delivered on 
the side opposite that of the fourth blow, and it left the bar 
deflected 4. in. As it was evident that the bar could with- 
stand a great many blows delivered from this height, the 
metal showing at this stage no signs of fatigue, it was de- 
cided to give it a more severe test. It was therefore given a 
sixth blow on the opposite side to that which received the 
fifth blow, the drop being elevated this time to a height of 
34 ft. The bar received this blow, which bent it t the 
centre 4ifin. As it was bent in the opposite direction 
47 in. previous to this blow, the total bending was 9% in. 
The bar was then reversed, and a seventh blow delivered trom 
the height of 34 {t., which left it bent 3fin. The total bend- 
ing produced by this blow was theretore 8, in. As it was 
certain that the bar could withstand many blows of this cha- 
racter, it was now laid aside and an iron bar was next made 
the subject of experiment. 

This bar was round, and 4, in. in diameter. The blows 
directed upon it were from the height of 25 ft. Under the 
fret blow the bar was deflected 7 in. The second blow, from 
the same height, straightened the bar within half an inch. 
The third blow, from the same height, slightly fractured the 
bar and deflected it 7 in. The fourth blow, from the same 
height, fractured the bar badly, and straightened it within 
five-eighths of an inch. Under the fifth blow, from the 
same height, the bar broke, As a specimen of iron this was 
a ty | very superior. 

The third series of experiments was made with an axle 
forwarded by the master mechanic above alluded to as the 
instigator of the tests. It was of a kind only one specimen 
of which bad broken in fifteen years, according to the state- 
ments of this gentleman. It was 3/9 in. diameter in the 
middle, and 4§ in. in diameter at the ends. It may be pro 
to say here that some of the gentlemen present stated thet 
the road supplying the axle being quite straight, it is not so 
‘rying to axles as others with more numerous and sharp 
curves Under the first blow, from a height of 26 ft., this 
var was badly fractured in two places, and deflected 9} in. 
It broke under the second blow. 

The next experiment was with an iron axle of the same 
manufacture, which had been in use six months. This axle 
was 4 in. in diameter in the middle, and 4} in. diameter at 


tively free from all tars having a denuding action, | site side 








the end. It deflected 8} in. and badly fractured under the 
first blow delivered from a height of 23 f. 

The next experiment was with a Midvale steel axle, 4 in. 
central diameter, and 4} in. at the ends. The first blow, de- 
livered from a height of 25 ft., deflected this axle 6] in.; the 
second blow, delivered from the same height upon the oppo- 

of the axle, almost exactly tened it; the 
third blow deflected it Gfin. As the axle showed not the 
slightest sign of fatigue, it was now resolved to test it with 
blows from a height of 34ft. The fourth blow was, there- 
fore, delivered from that height upon the opposite side of the 
bar. It left the bar de S ty he ore eee eon- 
cogent syen Os Mew helag nee in. The fifth blow, 
delivered soon Oe een heat the axle from the height 
of 34 ft., left the axle deflected 6} in., the total bending con- 
sequent upon this blow being, therefore, 9}in. The ver 
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ight difference in deflection, resulting from the fo 
fifth blows, showed that the bar had scarcely been 
under the severe it had received. 
Som tro sume bane spe Se op ite side, left the bar de- 
flected 3§ in., a total bending of fin It was now resolved 
to deliver the seventh blow on t i the 
same height. The axle received this blow, and the deflection 
was increased to 9fin. The total bending, therefore, result- 
ing from this blow was 6} in. The axle was then turned and 
received the eighth blow from the height of 34 ft., and this 
the bar within 1jin. The axle was kept 
in the ea re to receive the ninth blow from the same 
height, w the bar deflected 5} in., the total deflection 
m this blow being, therefore,7}in. The tenth 
blow was the same side of the bar as the 
ninth, and it increased the deflection to 12}in., the total 
deflection resulting from this blow being 6fin. Ane 
tion of the bar now showed signs of weakness, and under the 
eleventh blow, received on the opposite side, it broke. Every 
one present was profoundly impressed with the extreme 
tenacity of this material. The fracture of the axle when 
broken was of a beautifully fine granular texture. 

The next experiment was with an iron axle, to show the 
effect of a blow upon the axle delivered from the height of 
thirty-four feet. is axle was of the same quality as that 
tested in the second experiment, which we have stated frac- 
tured only under the third blow delivered from the height 
of twenty-five feet. Under the first blow, from the height 
of thirty-four feet, thie axle deflected 105 in. U 
the second blow, delivered from the opposite side, it broke 
completely. 

The results of these experiments may be regarded as con- 
vineing proof of the great superiority of low steel over iron 
as material for axles, rails, and other purposes wherein the 
metal is designed not only to sustain dead pressure but aleo 
shock and vibration. As a demonstration of the ior 
quality of the metal manufactured by the Midvale Steel Works, 
we think nothing more could be desired by the proprietors. 
This high excellence is the result of the constant and 
thorough application of scientific principles. We are in- 
formed that all the materials used in these works are sub- 
jected to careful analysis before the manufacture, and that 
the product of the works is also subjected to the same 
scrutiny, thus securing not only a very superior but uniform 
quality in the steel. 


CHESTERFIELD AND DERBYSHIRE INSTI- 
TUTE OF CIVIL, MINING, AND ME- 
CHANICAL ENGINEERS, 

Seconp Day's PRocEEDINGS. 

Ow the 14th inst. the members of this Institute brought 
their pleasant visit to a close, having been yg 4 welcomed 
to the town of Nottingham by the mayor, Mr. William 
Lambert. The business of the day was commenced at 10 a.m. 
by a conference in the School of Art, Waverley-street, Lord 
Edward Cavendish, President of the Institute, in the chair. 

The chairman said that although this could hardly be said 
to be the same as one of their annual meetings at Chesterfield, 
still they could y yore. ¢ look upon it as an ordinary i 
and he thought it mig 


occasion, 

t not be wholly inappropriate to point 
out, briefly, the exact position er by the Institute at 
the present time. Tho meeting might, he thought, be looked 
upon asthe fifth ey of the Lostitute’s existence, 
seeing that, if he remembered correetly, the first meeting was 
held on July 6, 1871, in the Municipal Hall, at Chestertield. 
Now their strength had so steadily and regularly increased 
that they had nearly 300 members present at a meeting held 
a month back. No doubt the original members had joined “ on 
trust,” but they were well aware that similar institutes had 
been equally successful in other places and districts—at New- 
eastle-on-Tyne, in Staffordshire and Wales for instance— 
and they felt greatly encouraged by the inducement and 
believed their own Institute would be equally successful in 
Nottinghamshire and Derbyshire. There was a great amount 
of mineral wealth in these two counties—as as in any 
part of the kingdom—it being considered there were 
seams of coal between Nottingham and Chesterfield, which 
ranked — the richest in England. Thanks to the 
science of geology they had most reliable means of ascer- 
taining the various parts of the strata, and their exact com- 
ponent parts, so that capitalists could, with little risk, 
ute their work of boring with almost a certainty as to 

the result. This was a different state of affairs to that which 
existed a few years ago, when it was generally admitted that 
miners, when prosecuting their operations, were en in 
a disadvantageous oceupation, and one whieh, for the risks in- 
curred, might have been compared to going forth in quest of the 
North Pole. They did not, in fact, then know what lay below 
or before them when they began their work. Now geology 
happily told the searcher what lay beneath and before him, 
and almost the exact depth at which the coal might be 


reached. A few years ago the ing of the earth to a depth 
of 2000 of 3000 ft. cede till tengo icable— 
and it would, in short, have been considered almost impos- 
sible, seeing that the cost of shafts, pumping, and ventilation 
at such depths, to say nothing of the uncertainty of working— 
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of the mayor 
principal toast was thet of the 
it was duly with three 

the company were conducted 
5 Cc. — t to the Duke of 

otti went through 
passage its neighbourhood » and 





PB chisarr csr AND COLONIAL NOTES. 
Licago, ton, and Quincy Railroad.-—The Chi " 
Burlington, cad yo nailroad Company added fs oe 
14 locomotives to its stock of engines, which was thus in- 
creased to 302. The number of passenger cars was also carried 
from 110 to 112, and that of freight cars from 4132 to 4160. 
About 286} miles of the track upon the company’s lines are 
now laid with steel rails. 


Italian Telegraphy.—A cable has been laid between italy 
and the i - ot Sardinia. . of this cable is 
proposed to quited by the Eastern h Com 
Peted). y Telegrap pany 


aes ——- on the Great Pangan & Peninsula.—The 
the working ex to t receipts on the 
Great Indian Peninsula Railwe , amounted in the half ear 
ending December 31, 1874, to 72 per cent. The working 
expenses were, however, 39,1097. less in the second half of 
1874, than in the second half of 1873. The cost of maintain- 
ing the permanent way and works upon the system in the 
second haif of 1874 was 961. 7s. 8d. per railway mile. For 
this outlay the system is officially reported to have been 
“ thoroughly maintained.” 

The American Coal Trade.— A six months’ suspension in 
the Wyoming coal district has ended, been re- 
Company 6& Sager Botsh, Wancatid, Mabe Mantiooks, 

pany at ya a, Wer, Nanticoke, 
PI Hallabsch, and other sumer GEM Mbiistion of 16 
per cent.on the old prices. Work bas also been resumed 
by the miners of the Kiverside Coal Company and sund 
individual proprietors. The production of coal in Pennsyl- 
se meee aerate 
189,257 tons in pondi 1 1874, sho 
a decrease this year of 2,896,284:tone . 

Belgian Coal Imports.—In the first five months of this 
year ium imported 276,000 tons of coal. Of these im- 
ports 190,000 tons came from England and the Zollverein. 
ibe imports in the first five months of 1874 were 128,000 tons. 

The Nizam’s State Raiiway.—This line, which was opened 
for traffic in October, 1874, is connected with the Great 
Indian Peninsula Railway Company's i 
Wadi, 257 miles beyond Puonab, and 66 
ehoor, the point of junction with the Madras system. 
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line bifareates at about 111) miles from Wadi, one branch 
going to Hyderabad and the other to Trimulgherry, nearly 
3} miles beyond Secunderabad. The latter portion is at 

esent completed only to Secunderabad, another branch 
ine three-cighths of a mile in length, joins the Hyderabad and 
Secunderabad ends, over which the local traffic between those 
two places is worked. 

Coal in Vancouver's Island.—Coal is said to exist in prac- 
tically inexhaustible quantities in Vancouver's Island, and 
the Nansimo coalields are sending large quantities to the 
Sen Franciseo market. A new vein has been discovered, and 
when this is opened the supply will be increased to 500 tons 

ly. The present price of the coal delivered is stated to be 
54 dols. per ton. The Skagit mine, in Washington territory, 
has been opened for 20 ft., simply for testing ite value. 
Mines round Seattle are producing from 200 tons to 400 tons 
daily, and this production can be almost indefinitely in- 
creased with better means of transportation to tide water. 
The new mioces of Puyallup, 24 miles from Tecoma, are also 
developing « large area of coal. 


The Floods in France.—Immediately on the return of the 
Marshal-President to Versailles, the Minister of Public 
Works, accompanied by engineers, visited all the localities 
inundated in Languedoc. 


A New Indian Sanitarium —The Nizam’s State Railway 
has been the means of developing a new sanitarium on the 
Anantagherry hills, to the south-west of Hyderabad. 


Port Dover and Lake Huron Railway—The first locomo- 
tive built for the Port Dover and Lake Huron Railway Com- 
y by the Brooks Locomotive Works, Dunkirk, New York, 
= arrived at Woodstock. The engine is in good working 
order, having had steam on all the way from Dunkirk. 
to be used at once in track-laying jbetween Simcoe and Port 
Railway.— Another locomotive has 


Dover. 
Adelaide and Glenel 

been received by the Adelaide and Glenelg Railway Company 
from Messrs. R. Stephenson and Co., of Newcast ron byrne 
Some iron frames, bogies, wheels, and axles have also n 
received for five large carriages, which have been made and 
completed in the company’s workshops. Four trucks are 
now being made by the company in its workshops, which 
will be available for goods or passengers, as may be 
The directors have adopted Mansell's patent w 
wheels, with stee! tires, for the passenger carriages. 


Canadian Canals.—Plansand specifications with reference 
to the enlargement of the Welland canal have been completed 
by Mr. Page, chief engineer of the Canadian Public Works 
Department, and it is understood that tenders for the execu- 
tion of the works contemplated will be immediately invited. 
The works proposed to be put under contract at once are the 
harbours at both entrances, the section where the Welland 
Railway crosses the canal, and the section where the Great 
Western Railway passes under the canal by a tunnel. Other 
works are in contemplation with reference to the St. Law- 
rence and sundry canals connected with that important 
river. 
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HAND TURNING.—No. VI. 
By Josuva Ross, of New York. 
LATHE CHUCKS. 

Twat class of lathe work which, by reason of its shape, 
eannot be held and driven between the lathe centres, is what 
is termed chucked, that is to say, it is fastened to the face 
plate of the lathe by suitable plates and bolts, or held in 
special chucks. Of special chucks, the universal chuck is the 
most useful, and is so common that a description of it is 
unnecessary. When the running centre of the lathe is re- 
moved in order to put a chuck on the spindle, the hole into 
which the centre fits should be carefully plugged with either 
rag, cotton waste, or paper, to prevent the metal turnings or 
dirt from getting into it; and the screw on the lathe spindle 
and the face of the collar at the end of the screw should all 
be carefully wiped, as should the face of the hub or boss of 
the chuck, since the presence of any dirt there will cause 
the chuck to run out of true. When the chuck is removed 
from the lathe, it should be put away standing upright and 
not laid fat upon its face, in which position dust would ac- 
cumulate in the thread. 

If a piece of work requires to be operated upon at a dis- 
tance from the face of the chuck, a universal chuck will not 
hold it sufficiently firmly; and the bell chuck, shown in 
Fig. 87, should be brought into requisition. In using this 





chuck, it is best to set the work as nearly true as possible, 
using the front screws, A A, before attempting to adjust the 
four back screws, and to set the work true near the front 
face of the chuck, striking the work with a mallet (on the 
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chuek will hold work very firmly, and obviate the necessity 
(in most cases) of a guide or cone chuck being placed upon 
the outer end of the work to steady it. 

The screws should be made of steel, the ends being turned 
down below the depth of the threads, so that, if in the course 
of time the ends should bulge from the pressure of the screws, 
it will nevertheless be an easy matter to remove 
from the chuck, to replace them when necessary, or to 
straighten them if the e bent, as is sometimes the case. 
To prevent bulging, the ende should be tem to a straw 
colour. When tubes, brass work, or finis work, which is 
liable to be damaged by the pressure of the screws, is held in 
a bell chuck, a piece of soft metal, as copper or brass, should 
be inte between the screws and the work; and here it 
is as well to remark that the same precautions should be 
taken in fastening a carrier, driver, or dog to work driven 
thereby. Pieces of copper, both flat and of circular form, 


such as shown in Fig. 38, should be kept for this especial 
Fic.38 





urpose. The object of leaving a space between the two ends 
is to allow them to close, when required for work of a smaller 
diameter than _ a copper, it being obvious that the 
same piece can be o} or sprung outwards to accommo- 
date work of a larger diameter. To hold rings or hollow work 
larger in diameter than the bell chuck, the screws may be in- 
verted, that is, put into the chuck with the heads inside and 
the ends protruding outside the chuck; it is, however, at 
times difficult in such cases to obtain access to the heads of 
the screws; but whenever this can be done, the bell chuck 
will be found a most effective and serviceable tool. A special 
implement should be kept for inserting into the holes of the 
; for if promiscuous pieces of steel are used, they will 
destroy the screws by bulging outwards the edges of the 
holes, making them taper and causing the lever to slip out- 
wards and away from the screw Such an implement 
is a “Tommy,” and is shown in Fig. 39; it is made of 
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A 


round cast steel and left soft, the sizes of the ends A and B 
being made to fit the holes in the screw heads. The object 
of curving the end A at C is to enable the end A to be used 
in instances when the end B could not be employed, by reason 
of some obstruction or interposing projection upon the work. 
The next form of chuck to be considered is the dog chuck ; 
and of this there are two kinds, the first being one in which the 
screwing inwards or outwards of one dog operates one or more 
of the others, b means of gearing or other suitable devices, 
and the second being those in which the dogs slide in grooves 
or slots in the chuck plate, and are adjusted to accommo- 
date the work and then bolted firmly to the chuck plate, the 
= being held by screws passing through the jaws of the 
ehuck. 

The first kind of chuck is a very useful tool for ordi 
work, and is a necessity to every lathe; but however well it 
may be made, and no matter how carefully it is used, it will 
become in time out of true and unfit for work requiring great 
nicety. For work which does not require reversing in the 
chuck, it is of course at all times good; but if the work does 
require reversing, the jaws of the chuck will require adjust- 
ment to keep them true; and since such jaws are hardened, 
they cannot be turned up in their places unless they are first 
removed from the chuck and softened. There can be no 
doubt that, in a majority of cases, ill usage causes these 
chucks to get out of true rapidly; and a common reason for 
their depreciation arises from the following causas: The jaws 
are, of necessity, adjusted to fit the slots or grooves in the 
ehuck plate with great exactitude, after the manner shown 
in Fig. 40, A being a jaw to which is secured a sliding fit in 








end standing out farthest from the chuck) to true it; and 
then, when the work is adjusted as nearly true as possible, 
to set up the four back screws, until they each bear lightly 
upon the work, and then tightea them gradually suc- 
cessively, giving them not more than a quarter turn each at 
« time, and continuing from one to the other until they are 





the slot of the plate by means of the plate and nut, C and D; 
——— it will readily be observed that the presence of 
an u 

poe the ce either towards or away from the centre of the 
chuck, 


the face plate will make it very difficult to 


that even the absence of sufficiently frequent 
ubrication will produce the same effect, because the dust and 


them | forced against the work, it springs away from the face of the 


and Deniliquin line is about to be commenced. Messrs. Collier, 
Fraser, and Barry. i 
Sandhurst to Eecluca, have undertaken the construction of 
the works. Plans are being prepared for a bridge over the 
Murray at Ecluca, which is to connect the Victorian railway 
systems with the new lines; the bridge will be constructed at 
the joint expense of the Victorian and New South Wales 
Governments. The construction of a railway to iliquin 





chuck, and form a species of gum coating not unlike indis. 
rubber, forming a seriéus obstacle to the movement of the 
j of properly cleaning the chuck, to obviate the 
i i if his job is in a hurry, is apt 
to slack back the nut D, thus causing the jaw to fit loosely to 
the thickness of the chuck plate, so that, when the jaw is 










plate in the direction shown in Fig. 41, the amount to which 







the nut is loosened determining ee to which the lower 
end of the jaw will spring away from the chuck plate in cases 
where the work is ing bold. by the inside E of the 






chuck. If, however, the outede face F of the jaw is gripping 
the work, the jaw will spring in the opposite direction, so 
that the lower end of the jaw Pon above to be away from 
the chuck) will be close to it, and the outer end will 1 

off, the conditions of pressure being exactly reversed. te wil 
be at once perceived that the wear of the face of the jaw and 
of the face of the plate C, which fits against the face plate B, 
will, if not taken up by the nut, produce in time the same 
defect; and it is this wear, together with that of the screws, 
nuts, and gearing, if there be any, to the screws, 
which causes this class of chuck to get out of true, even if care. 


















= used. 

any cases arise in which it is necessary that the inside 
face of a piece of work requires when chucked to bear against 
the face plate if the jaws grip at F, and against the face of 
the jaw if the jaws grip work at E, so as to insure the 
work being set true with that face. When, however, the jaws 
of the chuck are loose in the slots or slides, as shown in 
figure, tightening the jaws upon the work will force the latter 
away from the face plate to an amount proportionate to a 
degree of looseness of the jaw, as is shown in Fig. 42, in 
which the lines A A represent the direction in which the in- 
side face E of the jaws would stand to the chuck when grip- 
ping the work, and B B the direction of the same when t 
outside face F is grip ae ee eee eee 
cases, to spring or force work away from the face of the 
chuck jaws as the case may be, rendering it very troublesome 
to set the work true, and fee amy be great loss of time; for 
a very slight defect in a chuck is, by reason of reversing the 
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work in the lathe, multiplied upon the work ; and when it is 
consi how many times in a year that defect is encoun- 
tered, how many times it has performed its duties imper- 
fectly, and how much extra labour in fitting and adjusting 
has me necessary, it will be readily perceived that it is 
better to throw away a dozen imperfect chucks, if needful, to 
obtain a good one. 
Chuck dogs are detached dogs which fit into the square 
holes of the chuck plate or face plate, as shown in Fig. 43, 
being held to the plate by the nut and washer. These dogs 
are movable to any part of the plate, their position being 
regulated to conform to the shape of the work, which renders 
= their employment in cases where a dog chuck would 
of no service, such, for instance, as holding a triangular 
piece of work. The centre line of the screw should stand 
exactly parallel to the face of the face plate, or the tightening 
the screws, which in this case grip the work, will force the 
latter towards or away from the face of the plate, according 
to the direction in which the screws are out of true. The 
screws should have their ends turned down below the thread, 
and should be hardened as directed for bell chuck screws, 
since these screws may be also reversed in the dog for some 
kinds of work. The dog should be screwed very firmly 
against the face plate, so as to avoid their springing. 
Universal or scroll chucks, containing screws or gear 
wheels which are enclosed, should be occasionally very freely 
supplied with oil, and the chuck, worked so as to move the 
jaws back and forth to the extreme end of their movement, 
so as to wash out any icles of metal or dust which may 
have lodged or coll in them; for proper cleaning wi!l 
reduce the natural wear to a minimum, and prevent the 
internal parts from cutting, as they are otherwise apt to do. 






































As American Ferry Boat.—The Camden and Phila- 
delphia Steamboat Ferry Company has contracted with 
Messrr. Harlan and Hollingsworth, of Wilmington, Delaware, 
to build another iron Savy boat of the same type and dimen- 
sions as the Pennsylvania constructed last a The new 


boat is to be ready for service by December 
Vrcrortay Rattwars.—The construction of the Moama 














, who recently constructed a line from 
















finally screwed sufficiently tight, which proceeding will 
vent the springing of the work by the screws. The Pell 






fine particles of metal collect upon and in the grooves of the 


will be practically an extension of the Victorian main li 
into New South miles. 


ales, a distance of 50 
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FITTINGS FOR LINE SHAFTS. 
By J. RicHanrps. 
(Continued from page 440, vol. xix.) 
PIVOTED AND ADJUSTABLE BEARINGS. 
Aone the various improvements in machinery 


which have forced their way into use withoyt the | 


support of what may be called theoretical recom- 
mendation, are the adjustable and pivoted bearings 
for line shafts, now almost universally employed 
in America, and to a considerable extent on the 
Continent of Europe. 

As mentioned in a previous article relating to 
couplings, there is on the part of engineers some 


reason for opposing this plan of constructing bear- | 


ings; the improvement is one belonging chiefly 
to the operation of shafts, and as it does not tend to 
cheapen their first cost nor enhance the price at 
which shafts may be sold, there is in this, as in many 
other cases, but one mode of introducing change, 


pivoted bearings can be made of any length, and 
consequently of hard material. 

We may ask what object there is in viding 
brass or other soft metal bearings for line ts, ex- 
cept that the shafts will not be abraded by the 
bearings? This may result from two causes, either 
from an imperfect contact between the shaft and its 
bearing, or from the want of sufficient surface, so 
that the pressure will be great enough to cause 
attrition, wear, and heating. 

Shaft bearings of cast iron operating under ordinary 
conditions, and when the pressure on each square 
inch of surface does not exceed ]00 lb., or the speed 
exceed 150 ft. a minute, do not wear away. 

It may be thought an extreme claim to say that 
wear does not take place in long cast-iron bearings, 
yet after years of constant use, such bearings pro- 
perly fitted will show no sign of wear, and from the 
very first, or within a few hours of the time of start- 
ing, the oil will come from such a bearing quite un- 











which is, competition among engineers, Opposed to 
the employment of pivoted and adjustable bearings 
are several arguments, mainly such as have weight 
with those unskilled or inexperienced in the actual 
working of shafts. Among other reasons for not em- 
ploying such bearings, it is said that if shafts are 
mounted as they ought to be the bearings will be in | 
line, and do not require to be pivoted ; also, that if 
the supports on which bearings are mounted are as 
permanent and strong as they should be no re- 
adjustment of the position of bearings is required ; | 
and further, that the introduction of movable joints | 
must tend to weaken brackets and increase their 
cost. 

Such arguments, as before said, are entirely | 
plausible to the inexperienced, and moreover quite 
true in the abstract, but they by no means apply to | 
the conditions of ordinary practice, neither to the | 
manner of erecting shafts nor their operation in use; | 
two things with which those who manufacture shaft- | 
ing seldom have to deal. 

The principal tests as to the merits of different | 
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| The difference in expense between ing and 
adjusting a set of bearin alg ge pn pe 


pivoted, and a set which are rigid, is so great that 
any statement in the matter even if based upon 
actual experience must seem incredible to those who 
are not practically acquainted with millwright work. 
We do not refer to the adjustment of upon 
their supports, a matter of still greater import- 
ance in erecting than pivoting, but to the difficulty 
of bringing bearings into line, after their lateral 
adjustment has been attained, As mentioned 
in another place, this is not only a matter of 
difficulty, but is one*of impossibility in most cases. 
If a bearing is formed rigid with a bracket, or bolted 
rigidly, which is the same thing, the adjustment of 
a fit between a shaft and its bearings is transferred 
to the connexion between the brackets and the wall, 
post, foundation, or whatever they are mounted on ; 
all the nicety of a running fit must be attained in 
setting such brackets, and it is no uncommon thing 





stained, and not as is nearly always the case with | to spend as much time in setting one as would have 


bearings of brass, be loaded with metal dust worn 
away. 

In this connexion it may be remarked that the ap- 
pearance of the oil which drips from bearings is 
a very constant test of the conditions under which 
they are working; if the oil is stained and black, 


| abrasive wear is going on, but if the oil is compara- | 
| tively clear, it shows that a bearing is operating | 


without wear. 


That cast-iron bearings for line shafts do not | 
suffer appreciable wear when they are pivoted and | 


have been properly bored and fitted, is a fact very 


fully attested by an experience of more than twenty | 
years by firms who have eniployed such bearings ; | 
| and is, moreover, a matter well understood among | 


engineers. Such bearings are not generally em- 


ployed, because of the danger of abrasion and injury | 
to shafts, which in nearly all cases is a result of | 
bearings being rigid, out of truth, or too short for | 
| rarely more than one-fifth part as much as will be 


the pressure they are called upon to stand. 


To illustrate the importance of what is gained by | consumed and wasted if 


served to fix ten if the bearings had been pivoted. 
The cost of maintenance, represented by lubri- 
cation, repairing, detention, and so on, is consider- 


| ably reduced by pivoted bearings. When a bearing 


is formed of material as hard as iron and with surface 
enough to prevent abrasive wear, oil may be used 
over many times and retain its lubricating power, 
but with short rigid bearings of soft metal, oil when 
once used is wasted because loaded with metal dust. 
Such oil it is true can be cleansed, but after trying 
— an experiment many have abandoned the 
plan. 

By using oil over several times is not meant that 
the drippings may be caught and again poured on a 
bearing, but that oil contained in a reservoir can be 
fed to a bearing, and by the motion of a shaft be 
circulated until the lubricating property of the oil 
is exhausted. The amount of oil consumed in the bear- 
ings of line shafts when applied in this manner, is 


poured on at intervals and 


plans of mounting line shafts are, (1) the cost of | pivoting bearings, it may be pointed out that in | permitted to run off and be lost because too foul to 


erecting, (2) the expense of maintenance, (3) | mounting shafts in machine frames, even when such _ be used a second time. 


eeonomy of power in driving. There are of course 
many other conditions to be taken into account, | 
but those named are the most important, and | 
it 18 proposed to consider in what manner pivoted | 
and adjustable bearings may have to do with erect- | 
ing, maintaining, and driving shafts. First, as to 
pivoting bearings. ‘The object of this arrangement is 
not as is often supposed, only to avoid the care and 
exactness with which rigid bearings should be set ; 
it is true this is one object, and one of considerable 
importance, but as said not to avoid the expense of | 
careful erection ; pivoting secures a fit of shafts in 
their bearings which is altogether unattainable with 
rigid bearings under the ordinary circumstances 
attending the erection and setting of shafts. By 
insuring a fit of the shafts under all circumstances, 





frames are cast in one piece, it is considered imprac- | 


Economy in lubricating line shaft bearings is 


ticable to bore two or more bearings sufficiently | therefore a result of pivoting them, or is rather an 


true to receive shafts, and such bearings are when- 
ever practicable and in the most cases carefully 
scraped toa fit. How then is it possible to erect rigid 
bearings for a line shaft so that the fit will be per- 


fect? and no one thinks of scraping the bearings of | 
The fact is that when rigid | 
bearings are employed, a shaft never fits into its | 
seat until the bearing is worn away by use, and | 


line shafts to fit. 


hence it is necessary that such bearings be made 
of brass or other soft metal. Such bearings must 


also be short for two reasons ; because of the expense ' consumed in driving line shafts independent 


indirect result, because by pivoting, bearings can be 
made of such length and such material that oil ap- 

lied will be consumed by lubricating, and not spoiled 
- being loaded with dirt ap icles of metal 
torn away by abrasive wear. In respect to repairing, 
it need not be said that bearings which do not oe 


will not require renewal, nor that i which 
keep in line will avoid those conditions which lead to 
derangement and detention. 

In reference to friction, or the waste of power 


their 


of the material =e and because long bearings | transmitting duty, the difference between a set of 


cannot be erected in 
remain 80. 


ine, 


or if they were would not | long piv 
is much greater than most people suppose, especially 


bearings and a set of short rigid ones 
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line bifureates at about 111) miles from Wedi, one branch 
going to Hyderabad and the other to Trimulgberry, nearly 
3} miles beyond Secunderabad. The letter portion is at 
event completed only to Secunderabad, another branch 
lice three-eighths of a mile in length, joins the Hyderabad and 
Secunderabad ends, over which the local traffic between those 
two places is worked. 

Coal in Vancouver's Island.—Coal is said to exist in prac- 
tically inexhaustible quantities in Vancouver's Island, and 
the Nanaimo cosiields are sending large quantities to the 
Sea Francisco market. A new vein has been discovered, and 
when this is opened the supply will be increased to 500 tons 
daily. The present price of the coal delivered is stated to be 
54 dole. per ton. The Skagit mine, in Washington territory, 
bas been opened for 20 ft., simply for testing its value. 
Mines round Seattle are producing from 200 tons to 400 tons 
daily, and thie production can be almost indefinitely in- 
creased with better means of transportation to tide water. 
The new mines of Puyallup, 24 miles from Tecoma, are also 
developing a large area of coal. 


The Floods in France.—Immediately on the return of the 
Marchal-President to Versailles, the Minister of Public 
Works, accompanied by engineers, visited all the localities 
inundated in Languedoc. 


4A New Indian Sanitarium —The Nizam’s State Railway 
has been the means of developing a new sanitarium on the 
Anantagherry bills, to the south-west of Hyderabad. 

Port Dover and Lake Huron Railway.—The first locomo- 
tive built for the Port Dover and Lake Huron Railway Com- 

ny by the Brooks Locomotive Works, Dunkirk, New York, 
i arrived at Woodstock. The engine is in good working 


order, having had steam on all the way from Dunkirk. It is P 


to be used at once in track-laying |between Simcoe and Port 
Dover. 


Adelaide and Glenelg Railway.— Another locomotive has 
been received by the Adelaide and Glenelg Railway Company 
from Messrs. R. Stephenson and Co., of Renessto-en- ne. 
Some iron frames, bogies, wheels, and axles have also 
received for five large carriages, which have been made and 
completed in the company’s workshops. Four trucks are 
now being made by the company in its workshops, which 
will be available for goods or passengers, as may be required. 
The directors have adopted Mansell’s patent w dise 
wheels, with steel tires, for the passenger carriages. 


Canadian Canals.—Planesand specifications with refere 

to the enlargement of the Welland canal have been completed 
by Mr. Page, chief engineer of the Canadian Public Works 
Department, and it is understood that tenders for the execu- 
tion of the works contemplated will be immediately invited. 
The works proposed to be put under contract at once are the 
harbours at both entrances, the section where the Welland 
Railway crosses the canal, and the section where the Great 
Western Railway passes under the canal by a tunnel. Other 
works are in contemplation with reference to the St. Law- 
rence and sundry canals connected with that important 
river. 











HAND TURNING.—No. VIL. 
By Josuva Ross, of New York. 
LATHE CHUCKS. 

Twat class of lathe work which, by reason of its shape, 
cannot be held and driven between the lathe centres, is what 
is termed chucked, that is to say, it is fastened to the face 
plate of the lathe by suitable plates and bolts, or held in 
special chucks. Of special chucks, the universal chuck is the 
most useful, and is so common that a description of it is 
unnecessary. When the running centre of the lathe is re- 
moved in order to put a chuck on the spindle, the hole into 
which the centre fits should be carefully plugged with either 
rag, cotton waste, or paper, to prevent the metal turnings or 
dirt from getting into it; and the screw on the lathe spindle 
and the face of the collar at the end of the ecrew should all 
be carefully wiped, as should the face of the hub or boss of 
the chuck, since the presence of any dirt there will cause 
the chuck to run out of true. When the chuck is removed 
from the lathe, it should be put away standing upright and 
not laid fat upon its face, in which position dust would ac- 
cumulate in the thread. 

If a piece of work requires to be operated upon at a dis- 
tance from the face of the chuck, a universal chuck will not 
hold it sufficiently moe I and the bell chuck, shown in 
Fig. 87, should be brought into requisition. In using this 
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chuek will hold ey bey firmly, and obviate the necessity 
(in most cases) of a guide or cone chuck being placed u 
the outer end of the work to steady it. - 
The screws should be made of steel, the ends being turned 
down below the depth of the threads, so that, if in the course 
of time the ends should bulge from the pressure of the screws, 
it will nevertheless be an easy matter to remove them 
from the chuck, to replace them when necessary, or to 
straighten them if the © bent, as is sometimes the case. 
To prevent bulging, the ends should be tem to a straw 
colour. When tubes, brass work, or finis work, which is 
liable to be damaged by the pressure of the screws, is held in 
a bell chuck, @ piece of soft metal, as copper or brass, should 
be in between the screws and the work; and here it 
is as well to remark that the same precautions should be 
taken in fastening a carrier, driver, or dog to work driven 
thereby. Pieces of copper, both flat and of circular form, 


such as shown in Fig. 38, should be kept for this especial 
Fic.38 





urpose. The object of leaving a space between the two ends 
is to allow them to close, when required for work of a smaller 
diameter than the ring of copper, it being obvious that the 
same piece can be opened or sprung outwards to accommo- 
date work of a larger diameter. To hold rings or hollow work 
larger in diameter than the bell chuck, the screws may be in- 
verted, that is, put into the chuck with the heads inside and 
the ends protruding outside the chuck; it is, however, at 
times difficult in such cases to obtain access to the heads of 
the screws; but whenever this can be done, the bell chuck 
will be found a most effective and serviceable tool. A special 
implement should be kept for inserting into the holes of the 
heads; for if promiscuous pieces of steel are used, they will 
destroy the screws by bulging outwards the edges of the 
holes, making them taper and causing the lever to slip out- 
wards and away from the screw head. Such an implement 
is called a “Tommy,” and is shown in Fig. 39; it is made of 
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round cast steel and left soft, the sizes of the ends A and B 
being made to fit the holes in the screw heads. The object 
of curving the end A at C is to enable the end A to be used 
in instances when the end B could not be employed, by reason 
of some obstruction or interposing projection upon the work. 

The next form of chuck to be cnusidered is the dog chuck ; 
and of this there are two kinds, the first being one in which the 
screwing inwards or outwards of one dog operates one or more 
of the others, by means of gearing or other suitable devices, 


or slots in the chuck plate, and are adjusted to accommo- 
date the work and then bolted firmly to the chuck plate, the 
— being held by screws passing through the jaws of the 
chuck. 

The first kind of chuck is a very useful tool for ordinary 
work, and is a necessity to every lathe ; but however well it 
may be made, and no matter how carefully it is used, it will 
become in time out of true and unfit for work requiring great 
nicety. For work which does not require reversing in the 
ebuck, it is of course at all times good; but if the work does 
require reversing, the jaws of the chuck will require adjust- 
ment to keep them true; and since such jaws are hardened, 
they cannot be turned up in their places unless they are first 
removed from the chuck and cokunst. There can be no 
doubt that, in a majority of cases, ill usage causes these 
chueks to get out of true rapidly; and a common reason for 
their depreciation arises from the following causes: The jaws 
are, of necessity, adjusted to fit the slots or grooves in the 
ehuck plate with great exactitude, after the manner shown 
in Fig. 40, A being a jaw to which is secured a sliding fit in 
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chuck, it is best to set the work as nearly true as possible, 
using the front serews, A A, before attempting to adjust the 
four back screws, and to set the work true near the front 
face of the chuck, striking the work with a mallet (on the 
end standing out farthest from the chuck) to true it; and 
thea, when the work is adjusted as nearly true as possible, 
to set up the four back screws, until they each bear lightly 
upon the work, and then tighten them gradually and suc- 
ceasivels, giving them not more than a quarter turn each at 
4 — an —— —_ -_ po other until t' are 
finally screwed sufficiently tight, which proceeding wi 

vent the springing of the work by the screws. The Pell 












the slot of the plate by means of the plate and nut, C and D; 
from which it will readily be observed that the presence of 
any dirt upon the face plate will make it very difficult to 
move the jaw either towards or away from the centre of the 
chuck, that even the absence of sufficiently frequent 
lubrication will produce the same effect, because the dust and 


and the second being those in which the dogs slide in grooves | has 








chuck, end form 0 epocien of gum coating not unlike indig. 


rubber, forming a seriéus obstacle to the movement of the 
jaw. Instead of properly eng the chuck, to obviate the 
difficulty, the artisan, ially if bis job is in a hurry, is apt 
to slack back the nut D, thus causing the jaw to fit loosely to 
the thickness of the chuck plate, so that, when the jaw is 
forced against the work, it springs away from the face of the 
plate in the direction shown in Fig. 41, the amount to which 
the nut is loosened determining the to which the lower 
end of the jaw will spri ye yy chuck plate in cases 
where the work is being held by the inside E of the 
chuck. If, however, the outside face F of the jaw is gripping 
the work, the jaw will spring in the opposite direction, so 
that the lower end of the Ge thoes above to be away from 
the chuck) will be close to it, and the outer end will epri 

off, the conditions of pressure being exactly reversed. teil 
be at once perceived that the wear of the face of the jaw and 
of the face of the plate C, which fits against the face plate B, 
will, if not taken up by the nut, produce in time the same 
defect ; and it is this wear, together with that of the screws, 
nuts, and gearing, if there be any, to o the screws, 
which causes this class of chuck to get out of true, even if care. 


fully used. 

ow cases arise in which it is necessary that the inside 
face of a piece of work requires when chucked to bear agai 
the face plate if the jews Frip at F, and against the face of 
the jaw if the jaws grip the work at E, so as to insure the 
work being set true with that face. When, however, the jaws 
of the chuck are loose in the slots or slides, as shown in 
figure, tightening the jaws upon the work will force the latter 
away from the face plate to an amount proportionate to a 
degree of looseness of the jaw, as is shown in Fig. 42, in 
which the lines A A represent the direction in which the in- 
side face E of the jaws would stand to the chuck when gri 
ping the work, and B B the direction of the same when the 
outside face F is gripping the work, the effect being, in both 
cases, to spring or foree work away from the face of the 
chuck jaws as the case may be, rendering it very troublesome 
to set the work true, and entailing a great loss of time ; for 
a very slight defect in a chuck is, by reason of reversing the 
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work in the lathe, multiplied upon the work ; and when it is 
considered how many times in a year that defect is encoun- 
tered, how many times it has performed its duties imper- 
fectly, and how much extra labour in fitting and adjusting 
e necessary, it will be readily perceived that it is 
better to throw away a dozen imperfect chucks, if needful, to 
obtain a good one. 
Chuck dogs are detached dogs which fit into the square 
holes of the chuck plate or face plate, as shown in Fig. 43, 
being held to the plate by the nut and washer. These dogs 
are movable to any part of the plate, their position being 
regulated to conform to the shape of the work, which renders 
ible their employment in cases where a dog chuck would 
of no service, such, for instance, as holding a triangular 
piece of work. The centre line of the serew should stand 
exactly parallel to the face of the face plate, or the tightening 
the screws, which in this case grip the work, will force the 
latter towards or away from the face of the plate, according 
to the direction in which the screws are out of true. The 
serews should have their ends turned down below the thread, 
and should be hardened as directed for bell chuck screws, 
since these screws may be also reversed in the dog for some 
kinds of work. The dog should be screwed very firmly 
against the feces plate, s0 as to avoid their springing. 
Universal or scroll chucks, containing screws or gear 
wheels which are enclosed, should be occasionally very freely 
supplied with oil, and the chuck, worked so as to move the 
jaws back and forth to the extreme end of their movement, 
80 as to wash out we hyn = of metal or dust which may 
have lodged or coll in them; for proper cleaning will 
reduce the natural wear to a minimum, and prevent the 
internal parts from cutting, as they are otherwise apt to do. 












Ay American Ferry Boat.—The Camden and Phila- 
delphia Steamboat Ferry Company has contracted with 
Messer. Harlan and Hollingsworth, of Wilmington, Delaware, 
to build another iron ferry boat of the same type and dimen- 
sions as the Pennsylvania constructed last year. The new 
boat is to be ready for service by December i 


Vrcrortan Rattways.—The construction of the Moama 
and Deniliquin line is about to be commenced. Messrs. Collier, 
Fraser, and Barry, who recently constructed a line from 
Sandhurst to Ecluca, have undertaken the construction of 
the works. Plans are being for a bridge over the 
Murray at Ecluea, which is to connect the Victorian railway 
ms with the new lines; the bridge will be constructed at 
the joint expense of the Victorian and New South Wales 
Governments. The construction of a railway to — 
will be practically an extension of the Victorian main li 












fine particles of metal collect upon and in the grooves of the 





into New South Wales, a distance of 50 miles. 
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FITTINGS FOR LINE SHAFTS. 
By J. Ricwarps. 
(Continued from page 440, vol. xix.) 
PIVOTED AND ADJUSTABLE BEARINGS. 

AmoneG the various improvements in machinery 
which have forced their way into use withoyt the 
support of what may be called theoretical recom- 
mendation, are the adjustable and pivoted bearings 
for line shafts, now almost universally employed 
in America, and to a considerable extent on the 
Continent of Europe. 

As mentioned in a previous article relating to 
couplings, there is on the part of engineers some 
reason for opposing this plan of constructing bear- 
ings; the improvement is one belonging chiefly 
to the operation of shafts, and as it does not tend to 
cheapen their first cost nor enhance the price at 
which shafts may be sold, there is in this, as in many 
other cases, but one mode of introducing change, 


pivoted bearings can be made of any length, and 
consequently of hard material. 

We may ask what object there is in providing 
brass or other soft metal bearings for line ts, ex- 
cept that the shafts will not be abraded by the 
bearings? This may result from two causes, either 


_ from an imperfect contact between the shaft and its 


bearing, or from the want of sufficient surface, so 
that the pressure will be great enough to cause 
attrition, wear, and heating. 

Shaft bearings of cast iron operating under ordinary 
conditions, and when the pressure on each square 
inch of surface does not exceed ]00 Ib., or the speed 
exceed 150 ft. a minute, do not wear away. 

It may be thought an extreme claim to say that 
wear does not take place in long cast-iron bearings, 
yet after years of constant use, such bearings - 
perly fitted will show no sign of wear, and from the 
very first, or within a few hours of the time of start- 
ing, the oil will come from such a bearing quite un- 








which is, competition among engineers, Opposed to | 
the employment of pivoted and adjustable bearings | 
are several arguments, mainly such as have weight | 
with those unskilled or inexperienced in the actual | 
working of shafts. Among other reasons for not em- 

ploying such bearings, it is said that if shafts are | 
mounted as they ought to be the bearings will be in | 
line, and do not require to be pivoted ; also, that if | 
the supports on which bearings are mounted are as | 
permanent and strong as they should be no re- | 
adjustment of the position of bearings is required ; 
and further, that the introduction of movable joints 
must tend to weaken brackets and increase their 


cost. 


Such arguments, as before said, are entirely | 
plausible to the inexperienced, and moreover quite 
true in the abstract, but they by no means apply to 
the conditions of ordinary practice, neither to the 
manner of erecting shafts nor their operation in use; | 
two things with which those who manufacture shaft- 
ing seldom have to deal. 

The principal tests as to the merits of different | 
plans of mounting line shafts are, (1) the cost of | 
erecting, (2) the expense of maintenance, (3) 
economy of power in driving. There are of course | 
many other conditions to be taken into account, 
but those named are the most important, and | 
it 18 proposed to consider in what manner pivoted 
and adjustable bearings may have to do with erect- 
ing, maintaining, and driving shafts. First, as to 
pivoting bearings. The object of this arrangement is 
not as is often supposed, only to avoid the care and 
exactness with which rigid bearings should be set ; 
it is true this is one object, and one of considerable 
importance, but as said not to avoid the expense of | 
careful erection ; pivoting secures a fit of shafts in 
their bearings which is altogether unattainable with 
rigid bearings under the ordinary circumstances 
attending the erection and setting of shafts. By 





insuring a fit of the shafts under all circumstances, 





stained, and not as is nearly always the case with 
bearings of brass, be loaded with metal dust worn 
away. 

In this connexion it may be remarked that the ap- 
pearance of the oil which drips from bearings is 
a very constant test of the conditions under which 
they are working; if the oil is stained and black, 
abrasive wear is going on, but if the oil is compara- 
tively clear, it shows that a bearing is operating 
without wear. 

That cast-iron bearings for line shafts do not 
suffer appreciable wear when they are pivoted and | 


have been properly bored and fitted, is a fact very | pla 
| fully attested by an experience of more than twenty 


years by firms who have employed such bearings ; | 


and is, moreover, a matter well understood among | 


engineers. Such bearings are not generally em- 
ployed, because of the danger of abrasion and injury 


to shafts, which in nearly all cases is a result of | 
rigid, out of truth, or too short for 


bearings bein 


| the pressure they are called upon to stand. 


To illustrate the importance of what is gained by 
pivoting bearings, it may be pointed out that in 


| mounting shafts in machine frames, even when such 
frames are cast in one piece, it is considered imprac- | 
| ticable to bore two or more bearings sufficiently 


true to receive shafts, and such bearings are when- 
ever practicable and in the most cases carefully 
scraped toa fit. How then is it possible to erect rigid 
bearings for a line shaft so that the fit will be per- 
fect? and no one thinks of scraping the bearings of 
line shafts to fit. 


bearings are employed, a shaft never fits into its | 


seat until the bearing is worn away by use, and | 


hence it is necessary that such bearings be made | 
of brass or other soft metal. Such bearings must | 
also be short for two reasons ; because of the expense 


i 


of the material employed, and because long bearings | 
cannot be erected in line, or if they were would not | 
remain 80. 


' 





The fact is that when rigid | 
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The difference in expense between and 
| adjusting a set of bearings for He Sy He 
pivoted, and a set which are rigid, is so great that 
any statement in the matter even if based upon 
me year rn om a ith mnillwrigh =~ 
are not i acquainted w ight work. 
We do not refer to the adjustment of upon 
their supports, a matter of still greater import- 
ance in erecting than pivoting, but to the difficulty 
of bringing bearings into line, after their lateral 
adjustment has been attained, As mentioned 
in another place, this is not only a matter of 
difficulty, but is one’of impossibility in most cases. 
If a bearing is formed rigid with a bracket, or bolted 
rigidly, which is the same thing, the adjustment of 
a fit between a shaft and its bearings is transferred 
to the connexion between the brackets and the wall, 
post, foundation, or whatever they are mounted on ; 
all the nicety of a running fit must be attained in 
setting such brackets, and it is no uncommon thing 






































to spend as much time in setting one as would have 
served to fix ten if the bearings had been pivoted. 
The cost of maintenance, represented by lubri- 
cation, repairing, detention, and so on, is consider- 
ably reduced by pivoted bearings. When a bearing 
is formed of material as hard as iron and with surface 
enough to prevent abrasive wear, oil may be used 
over many times and retain its lubricating power, 


| but with short rigid bearings of soft metal, oil when 
| once used is wasted because loaded with metal dust. 
| Such oil it is true can be cleansed, but after trying 


such an experiment many have abandoned the 
n, 
By using oil over several times is not meant that 
the drippings may be caught and again poured on a 
bearing, but that oil contained in a reservoir can be 
_ fed to a bearing, and by the motion of a shaft be 
| circulated until the lubricating property of the oil 
is exhausted. The amount of oil consumed in the bear- 
ings of line shafts when applied in this manner, is 
| rarely more than one-fifth part as much as will be 
| consumed and wasted if poured on at intervals and 
| permitted to run off and be lost because too foul to 
| be used a second time. 
| Economy in lubricating line shaft bearings is 
| therefore a result of pivoting them, or is rather an 
| indirect result, because by pivoting, bearings can be 
| made of such length and such material that oil ap- 
| plied will be consumed by lubricating, and not spoiled 
a being loaded with dirt or the particles of metal 
| torn away by abrasive wear. In respect to repairing, 
| it need not be said that bearings which do not wear, 
| will not require renewal, nor that which 
keep in line will avoid those conditions which lead to 
derangement and detention. 

mecha za” rye te the waste of ed 
consumed in driving line ts independent 
transmitting duty, the difference between a set of 
long pivoted bearings and a set of short rigid ones 
is much greater than most people suppose, especially 
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at starting new shafts and until such time as rigid 
bearings will be worn to a fit. ae 

The operation of line shafts ia such that it is use- 
less to apply rules deduced from ordinary experi- 
ments to determine friction ; what is known of the 
matter at this time rests principally upon observa- 
tions and practical tests made in cotton and other 
factories where long lines of shafts are employed ; 
and although it may seem quite unscientific, the 
common test of turning a shaft by hand to feel the 
resistance offered by its bearings, is one very satis- 
factory to those who provide fuel to drive shafts. 

In the cities of Lowell, Lawrence, and other 
places in the New England States of America, 
where cotton manufacture is extensively carried on, 
and where the subject of line shafts has received 
much attention, there has been no doubt much 
valuable information gained as to the best means of 
avoiding friction, and while it is to be regretted 
that no records of such experiments or observa- 
tions have been given to the public, one thing is 
however certain, that rigid bearings are no longer 
employed. 

Raion next to devices for the adjustment of 
line shaft bearings, that is, for moving them 
laterally independent of the brackets on which they 
are supported, most of the reasons adduced in favour 
of pivoting apply the same to side adjustment. 

The mechanism employed for pivoting bearings 
generally serves at the same time as a means of 
lateral adjustment, so that in practice the two 
things are usually combined, yet it has been thought 
that by considering them separately, the reasons 
which have led to the adoption of such devices could 
be made more clear, 

In erecting shafts it is evident that means for 
adjusting bearings vertically and horizontally, will 
be a substitute for that exactness in setting brackets 
which is indispensable if the bearings are fixed; as 
was remarked in reference to setting a bearing with 
its axis in line, it is quite impossible to adjust the 
position in fixing a bracket plate against a wall or 
upon pillars. 

By having bearings adjustable, the fixing of 
hanger or bracket plates becomes an easy and in- 
expensive matter, and precision is attained by ad- 
justing the a after the brackets are bolted fast. 

It is seldom, indeed, in practice that the time and 
expense involved in an attempt to set a row of rigid 
bearings in line does not many times exceed what it 
would have cost to arrange for adjustment inde- 
vendent of the brackets. ‘This, as before remarked, 
is a millwright’s problem, and one which can only 
be decided by actual —— yet the writer has 
no fear of exceeding what millwrights will atlirm, 
by claiming that the difference in time and expense 
between fixing adjustable and rigid bearings for 
shafts is on an average as three to one. 

There is not only the difficulty of lateral adjust- 
ment in erecting rigid bearings, but that of the 
axial adjustment as well; one is continually inter- 
fering with the other, and for several men to spend 
a whole day in fixing and adjusting a single bracket 
is & common occurrence. 

The adjustment of bearings has, however, its chief 
importance in what has been called the maintenance 
of shafts. Freedom from accidents, and reduction 
in repairs of line shafts, depend on their being kept in 
line, presuming of course that they are of proper 
size and well fitted, 

There are no supports for shafts which can be 
depended upon to keep in line; the strongest 
masonry is lable to settle, and changes of position 
take place in nearly all structures, sometimes in a 
manner unexpected and unaccountable, and there 
is really no practical means of providing against 
the derangement of shafts from changes in the posi- 
tion of their supports, except by having some ready 
means of adjustment in the brackets or bearings, 
independent of their attachments to foundations 
or buildings. It is true that brackets can be moved 
and reset, but it is equally true that they are no/ 
moved and reset as occasion requires; no one 
chooses to incur the trouble, delay, and expense of 
lining up a shaft by such means, and the result is 
that shafts usnally run until they break, or couplings 
come loose, before so expensive a process as read- 
justment is ventured upon. 

If the bearings of a shaft can be adjusted verti- 
cally by means of screws, to level such a shaft is so 
— and inexpensive an a peg that it may be 
performed at regular intervals at a nominal expense 
and without the least detention, and thereby not 
only avoid the danger of accidents to a shat, its 
couplings, or bearings, but a shaft so arranged is 





usually kept in line, at all times effecting an important 
saving of power and oil as well as risk. 

The necessity for adjustable bearings increases 
with a want of permanence in supports, and is 
especially important in the case of shafts sus- 
pended from ceilings, yet in mounting brackets 
upon pillars or posts which also support floors, there 
is a continual deviation going on, and it is often a 
matter of no little surprise to find that among a row 
of posts, some will settle three times as much as 
others, when all have the same foundations and the 
same load to support. 

In reference to friction, lubrication, and so on, 
the pivoting and adjusting of shaft bearings is so 
near the same thing, and tends so nearly to the 
same result, that the subject requires no further 
notice. It is believed that what has been said will 
serve to show that the somewhat complex shaft 
fittings employed in America have not been intro- 
duced without strong and sufficient reasons, and 
that what is sometimes ascribed to a thirst after 
novelty and useless refinement is after all a plain 
common sense expedient to avoid expense and secure 
useful results. 

The extra expense of constructing adjustable and 
pivoted shaft bearings is more fanciful than real, is a 
problem of system and uniformity in manufacture 
rather than one depending on the number of joints 
or pieces, and the fact that such bearings have be- 
come generally adopted where the cost of machinery 
is an object of the closest scrutiny, should convince 
engineers that pivoted and adjustable bearings are 
wanted and will be required whether they cost more 
or less. 

The diagrams on the preceding page show a few 
of the most common forms of pivoting line shaft 
bearings. The devices for attaining this object are 
many and novel, but those selected are the least ex- 
pensive and such as have been proved in use. Fig. 
11 is one of the first plans of pivoting, one which 
was extensively adopted in mounting bearings on 
wooden framing. Figs, 12 and 13 show a mode of 
pivoting called the ‘ball and socket plan,” the 
simplicity and cheapness of which has caused it to be 
extensively ahepted. 

The two cylindrical stems a a fit into bored seats 
in the bracket frames, and are either screw-threaded 
on their peripbery or arranged with set screws at 
their ends, so that in addition to clamping the two 
halves of the bearing ¢ together the same means can 
be employed for raising or lowering the bearing. 

The globular bearing permits a pivotal adjust- 
ment in all directions, while the flanges ¢ prevent 
danger of the bearing ¢ being torn from its support 
by accidents ; the same flanges ¢ form an oil cup as 
shown. 

Figs. 14 and 15 is another plan differing but little 
from that shown in Fig. 11. The adjustment of the 
bearing a is in one case attained by means of the 
curved flanges c, and in the other by a partial rotation 
of the two stems ss. These stems, as in the former 
plan, are supported in bored seats, as shown in the 
engraving Fig. 19. 

Figs 16 and 17 show a plan of pivoting for what is 
called open brackets. In a vertical plane the bearing 
moves on the pivotata. The stem ¢ provides for the 
other movement in a horizontal plane. Lateral and 
vertical adjustment within certain limits is secured 
by means of the set screws at m m and the ring nut »# ; 
oo represent extensions forming a part of the sup- 
porting bracket, not shown. 

Fig. 18 is a method of constructing a pivoted and 
adjustable hanger for countershafts, one which in 
practice has some advantages not common to such 
hangers, 

‘The means of pivoting and adjusting the bearing 

will be understood from the diagram, except as to 
the long range of vertical adjustment. This last 
feature is an expedient to regulate the tension of 
belts coming down to machines, such as lathes, 
jlaning machines, drilling machines, and so on. 
Che principal object, however, is to avoid coupled 
joints in the cone belts of lathes. With hangers 
constructed in this way, a lathe belt can be endless, 
made in one piece, and the tension be regulated at 
will; as the belt stretches the hangers can be set 
up by turning the nuts at a, being careful to adjust 
both ends of the shaft the same, The bracket 
frame is cored out ate large enough to permit a 
lateral adjustment of the stem ¢ so as to keep a 
countershaft in line with a main driving shaft. 

Figs. 19 and 20 show examples of suspension and 
post brackets with their bearings pivoted and 
adjustable vertically. Fig. 2] isa pedestal arranged 
on the ball and socket plan. 


PROFESSIONAL ACQUAINTANCE. 
THE PARLIAMENTARY SOLICITOR. 

WHEN a man sits down to read a book or article, 
his mind immediately plies associations con- 
nected with the title of it, which lead him to antici- 
pate the probable tenor of what he is about to E 
Phere is perhaps no name more suggestive in this 
respect than that of lawyer, for somehow or other it 
has got so mixed up with antagonism to honesty 
(thanks principally to dramatists and novelists) that 
an honest lawyer is, in the estimation of some 
people, a being much too far in advance of his age 
to natural, and the first idea that strikes the 
reader is that he is about to partake of a rich repast 
of clever villainy. 

It has often struck us that if Diogenes instead of 
groping about for honesty, had instituted a search 
for an intelligent man, he would most likely have 
found what he wanted combined with it, for an in- 
telligent man (like the cute Scot who had tried both 
descriptions of the article) would find honesty the 
best policy in the long run, and adopt it accordingly, 
and by this means we reach our hero the lawyer, 
who is, and must be to get a living, conspicuous 
among intelligent men. Solicitors in the limited 
sphere we are about to enter partake of two charac- 
ters, namely, professional advisers to existing com- 
panies (now mostly engaged in the capacity of law 
clerk upon fixed terms), and those acting for pro- 
moters of private Bills incorporating new companies. 
Our remarks will be addressed principally to the 
latter. 

The Parliamentary solicitor differs from his pro- 
fessional brethren in this, that his vocation is not 
one of study and theory deduced from existing 
statutory laws, but is founded purely upon practice. 
Given certain circumstances his mind immediately 
furnishes a precedent, and his experience enables 
him to suggest the best means of attaining the end 
desired; he is most prominent in railway Bills, 
which, in fact, form the bulk of his business. 

In launching a Bill his sole argument is that of 
expediency, his one client the British public, the 
preamble always alleges that what is proposed to be 
done is expedient, and will be of local and public 
advantage, It is illustrative of our tenacity to pre- 
cedent that no better theory than this (whatever it 
means) can be invented as a reason for passing 
either public or private Acts of Parliament, and 
although it is sometimes fortified by divers whereases, 
it answers just as well barebacked as when draped 
in the most eloquent of recitals. Whoever its author 
may have been, he wasevidently oneof those inspired 
geniuses who write not for their age only, but for all 
time. Whatever the phrase may be worth it is the 
backbone of the railway solicitor’s case. Upon that 
plea he demolishes all vested interests, rides rough- 
shod through the ancestral domains of landed gentry 
and prosecutes his purpose to the end, starting with 
the sympathy of the Lords Spiritual and Temporal 
and the Honourable the Commons of the United 
Kingdom, as guardian angels of the public, which 
latter for this purpose is supposed to be a unani- 
mous body of some sort. 

Unlike the Parliamentary agent the railway 
solicitor is always in a hurry, he has no time to hear 
prefaces or introductory explanations, you must 
meet him with your case at crisis point and enclosed 
in a nutshell, The reply will be monosyllabic, his 
vocabulary being framed upon that principle and 
rigorously enforced. When compelled to enter into 
conversation he seems to ignore the words used by 
his vis-a-vis, and directs his attention to the motive 
behind. A pure disciple of Talleyrand he guides his 
impression as much by what is concealed as by that 
which is revealed. He is ever at concert pitch and 
ready for any emergency; his mind although fully 
preoccupied, immediately grasps all matter brought 
before it and supplies an instant answer. Elaborate 
documents are epitomised during perusal, and the 
salient points rendered intelligible to any capacity 
in the fewest words possible. The railway solicitor 
is one of the creations of modern progress, and would 
probably be best summed up in American language 
as the spryest of the spry. 

The Tulkinghorne class of solicitor is unknown in 
the railway world, where the whole businessin hand 
would be transacted while he was wiping his spec- 
tacles. The stereotyped stage lawyer is equally out 
of place, and all the transparent trickery and flimsy 
devices which have attached with so much success to 
that representative of the profession for ages, have 
no field here. All the active work connected with 





a railway Bill devolves upon the solicitor, the Par- 
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liamentary agent merely acting as the pilot who 
navigates the vessel through the technical obstacles 
it has to encounter in the legislative waters. To 
the solicitor come those enlightened inhabitants of 
small country towns with great ambition and little 
means, who are chafing at their present obscurity, 
and resolved to be linked to the existing railway 
system at the nearest available point. He advises 
as to the money required for preliminary expenses 
and House fees, and suggests the mode of raising it. 
By his fascinations that much abused Parliamentary 
machine known as the first director is induced to 
take office, and render himself liable to the respon- 
sibilities incurred through allowing the insertion of 
his name in the Bill. 

The railway solicitor advertises the notice for the 
Bill, compiles the books of reference, deposits the 
plans, and serves the landowners with notices of the 
intended application to Parliament ; he then deter- 
mines what provisions shall be included in the Bill. 
‘The Parliamentary deposit also comes within the 
range of his jurisdiction. He next prepares that 
formidable engine the brief, which is to instruct 
counsel how to put the case before the committee. 
[here is no other document relating to a private 
Bill that equals this in importance; its bulk (great 
inder any circumstances) grows with the amount of 
opposition the project creates, all of which must be 
answered somehow or other. 

Precedents, quotations, tabular statements, facts, 
arguments, and refutations, tend to swell its pro- 
portions, and the result is a verbose mass of liter- 
ature which nothing but a good fat fee could induce 
a hard-worked learned friend to wade through and 
retain in his memory. We remember one of these 
briefs in relation to a railway in the coal districts of 
the North of England. t contained about forty 
sheets devoted to nothing butcoal. Coal as it was, 
Coal in the seam, in the 

Coal by land, in the rail- 


as it is, and is to be. 
mine, at the pit’s mouth, 


way truck, in the wagon, at the depét. Coal by 
water, in the lighter, the barge, in the wharf, Coal 
in the north, the south, the east, and the west. 
Across the Atlantic, in the colonies, at the anti- 


podes. Serving the railway engine, the steam ship, 


and the furnace. Coal proper, as gas, as coke, what 
it had done, what it isdoing, what it is going to do. 
Coal in London, in the suburbs, in the provinces. 
Coal in the merchant's hands, with the retailer, in 
the scuttle. Where it can be got, and where it 
cannot, where it is, and where it is needed, Its cost, 
its freightage, its waste. Its price in spring, summer, 
autumn, and winter. ‘The dearest, the cheapest, 
and the central market. Home produced and 


foreign coal. Statistics of coal in every aspect in 
which it has ever been placed. 

As we turned over page after page the wonder 
rose, what next ? what more could possibly be said, 
and we ultimately closed the document marvelling 
whether it was within the bounds of possibility that 
after all some point might have been overlooked. 
We have read much in our time, but of all the 
curiosities of literature that ever came in our way, 
that brief was the most remarkable. 

The solicitor now selects the witnesses who are to 
prove in detail all that the brief contains, prepares 
their proofs and tests their capabilities, checks the 
ardour of those gushing disciples of fanaticism who 
fail to perceive the difference between such towns 
is Liverpool, Manchester, &c., and the parishes of 
Stokenohade and Marsh-in-the-Wold, spurs the 
lethargic traders up to the mark, and indicates the 
advantages which the through route opens to them ; 
he also advises with the engineer and other im- 
portant witnesses, and generally satisfies himself 
that the case is as irresistible as the circumstances 
will allow it to be made, 

When at length the preamble is proved, he settles 
the clauses for insertion on behalf of agreed peti- 
tioners, and those to be tendered with a view to 
weaken the case of more obdurate ones who inti- 
mate their intention to oppose the Bill in ‘‘ another 
place, 

After a short respite he arms himself for the 
econd fight, when all the former arguments are re- 
produced, backed by such additional matter as ex- 
perience of the opponents’ tactics suggests, for the 
tinal result of a Billis ever doubtful, more i- 
cularly when the second tribunal is in the 

Che solicitor’s first lieutenant or managing man is 
Ho mean authority as to what to eat, drink, and 
avoid in Parliamentary matters. He has mastered the 
Standing Orders and other rules of both Houses, 
knows the breakers ahead and how to steer clear of 
hem, is well versed in clauses, and can generally 


find a precedent for what is wanted to be done, and 
where he cannot, create one ; respects the omni 
tence of Parliament in private business, but 

his own views about technical points before the 
examiner. Moreover, he has become so familiari 
with the ways of both Houses that the Lord 
Chancellor or the Speaker in their state tights and 
pumps present no terrors to him. 

If homage derivable from the power to confer 
favours be a desirable possession, there are few 
potentates more enviable in this respect than the 
first lieutenant during the months of October and 
November, when he is applied to on behalf of every 
newspaper throughout the United Kingdom for 
permission to advertise his Parliamen notices, 
and by shoals of that peculiar species of human 
race called railway referencers, who are seeking em- 
pores as auxiliaries to his regular staff, those 

ranches of the Purliamentary solicitor’s business 
being always deputed to his manager. The Parlia- 
metitary solicitor’s staff is a costly item in his annual 
expenses, and consists of well-versed experienced 
assistants who can be relied upon to pursue their 
instructions to the utmost limits, and never return 
with an uncompleted task ; experts who immediately 
detect your evasions and weak points, ferret out 
the particulars required from the most adverse of 
communicants, and possess a keen relish for tussles 
with obstinate customers ; heroes of brass, among 
whose virtues that of diffidence has not we fear a 
particularly prominent place. There is, however, 
no better training school that we know of for sharp- 
ening a youth and fitting him for taking his own 
part in life than this, involving as at times it does 
travelling in every part of the kingdom, and inter- 
course with all sorts of people, expedition being ever 
the propelling influence. 

The Parliamentary solicitor’s business is not 
limited to the promotion of Bills, he keeps open 
office, and is equally at home in opposition aa the 
other branch. He is intimately acquainted with the 
previous history of all existing companies, and has 
means at hand which will furnish him with prece- 
dents for any case he is called upon to deal with. 
Those mysterious territorial and other agreements 
which so bewilder outsiders present little difficulty 
to him; he has followed the legal decisions upon 
them from their birth upwards, knows their strong 
and weak points, and laughs in his sleeve at the 
novice who pompously parades his views, guided by 
what he calls the common sense view of the matter. 
Nor is the opposition part of the solicitor’s prac- 
tice confined to amateur cases, such as landowners’ 
petitions and competing schemes. Established 
companies who employ a law clerk to conduct their 
ordinary business, often engage the services of an 
experienced Parliamentary man with reference to 
important Bills, especially in opposition. 

The solicitor is implicated equally with the Parlia- 
mentary agent in those departmental observations 
on private Bills which issue from that mysterious 
chamber in the narrow little passage before alluded 
to, in fact it has sometimes struck us that some of 
them present the appearance of what is vulgarly 
termed ‘‘a shy” at him direct. Whether he treats 
them with the same amount of reverence as per- 
vades the Parliamentary agency profession gene- 
rally it is not our business to know, or knowing 
to divulge. 

Although the Parliamentary solicitor’s practice is 
necessarily greatest in Parliament, he does not die 
professionally (like the Parliamentary agent) when 
the Bill receives the royal assent, but then enters 
upon a new phase of professional usefulness in form- 
ing the company, financing the capital, and conduct- 
ing the conveyancing necessary in obtaining the 
land required for the railway. 

When the company is established and the railway 
made, the solicitor’s appointment becomes permanent, 
that is until the directors see their way to an ad- 
vantageous amalgamation with a larger undertaking, 
when he finds himself most unceremoniously left in 
the lurch, his final dismissal being accompani 
a testimonial to his ability and services of a glowing 
character, which, though not quite enough to live 
upon for the remainder of his days, nevertheless 
suffices as a letter of recommendation if ever he 
wishes so to apply it. 

The leading Parliamentary solicitors still in 
harness are all septuagenarians, who have grown 
with the work they are engaged upon, and we sup- 
pose have their own reasons for continuing at it. 
Others have retired, though some of these appear 
to entertain a feeling an to the traditional 





tallow chandler’s love for melting days, and may be 
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found officiating as directors of public companies, 
and not unfrequently among the haunts where their 


laurels and emoluments were earned, 





THE INTERNATIONAL EX=iBITION 
nt © Bi 1876. 

Pon the two ing pages we publish a 
plan showing the general arrangement of the 
principal buildings for the Exhibition 
to be held next year at Philadel as well 
engravings which will convey an i 
tectural features and 
auras "aan aes 

i wings. Asa i 

+ undertaking he pk ar 

in a condensed form the interesting and minate 
account which 


= 


ee 
FE 


ant aerate 
beauty has been enhanced by art. buildings are located 
on some of the most beautiful spots on the banks of 
river, groves of stately trees surrounding them, and 
views of river and landscape being afforded. These buildings 
stand from 112 ft. to 120 ft. above the tide water level 
in the Delaware river and fully that above the Schuyl- 
kill. Philadelphia is a city of 800,000 inhabitants, contain- 
ing 133,000 apace Moyag mostly owned by their occu- 
pants, and this number is being increased at the rate of 6000 
ayear. The pape ae pre | and facilities of this population 
are enormous, and i 

it in the rapidity with which they are erecting the Exhibi- 
tion buildings. Their business ity is also shown by the 
fact that they have made a close examination into the errors 
and shortcomings of previous World's Fairs, and are en- 
ee ae gaan against them ~ fant 2 have finished at 
this time all of the prepara wor! ing, and the 
buildings and plans are in abe state py ts a that 
everything will be complete months before the exhibition will 
open. 

“ Girard Avenue, one of the chief streets of Philadelphia, 
leads directly from the heart of the city to the entrance to 
the main Exhibition building. This is a broad highway 
100 ft, in width, crossing the Schuylkill river upon a magni- 
ficent iron bridge, erected at a cost of 1,500,000 dols. ex- 
pressly to furnish good facilities of access to the Exhibition 
grounds. This avenue passes through the park in a westerly 
direction, and is a very fine drive. ordering it on the right 
hand are the Exhibition grounds. These cover about 236 
acres, which are enclosed for the buildings, and in addition to 
which there will be other enclosures for the displays of horses 
and cattle. At Vienna the enclosure, including that for the 
horses and cattle, which was of considerable size, covered 
260 acres. The buildings at Vienna gave about 2,000,000 
square feet of ground floor surface for exhibitors, and covered 

acres. There are now under contract and building at 
Philadelphia 60 acres of buildings, giving 2,107,000 square 
feet of surface, and the applications for space are s0 numerous 
that there will have to be enlargements. Three of the five 
chief buildings at Philadelphia will be permanent structures, 
and two of are highly ornate and among the finest 
buildings in the country. 

“ The plan of the buildings is one of great convenience, 
they being grouped around a lake which covers three acres ; 


and around them. 
Pettit, Joseph M. Wilson, and H. J. Schwarzmann. The 
latter tleman, who is the designer of the two finest build- 
ings, t pep eagmenenes owe yee oe eae 's the eneral 
engineer of the grounds, studied under Professor Semper, 
of Germany, who is well known in Dngland. ™ 
“ The main Exhibition building is a m, running 
ower. tae fps cnn rn Wg are steht belay 
The ion is one story hi interior height bei 
wey cornice on the atahde 48 fe the wad. 
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100 ft. to 120 ft. square, and which ag, ate 416 ft. square. 
The genera! elevation of the roofs of afl these avenues varies 
from 45 ft. to 70 ft. 

“The foundations consist of piers of masonry, the super- 
structure being composed of wrought-iron columns spaced 
24 ft. apert, which support wrought-iron roof trusses. 
There are 672 of these columns in the entire structure, the 
shortest being 23 ft. and the longest 125 ft. long. ‘Their 
aggregate weight is 2,200,000 Ib. The roof trusses and 
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\o nie § girders weigh 5,000,000 lb. The sides of the building, to 7 ft. 
Hehe. |, above the ground, are finished with brickwork in panels be- 
hea? | twoen the columns. Above this there are glazed sashes. The 
3 A roof covering is tinned sheeting, that being the best roofing 
ee}. known in the United States to resist leakage. The flooring is of 
t lank upon sills resting upon the ground, with no open space 
| neath. Turrets surmount the building at all the corners 
oe and angles, and the national standard, with appropriate 
~ emblems, is placed over each of the main entrances. There 
4. f are numerous side entrances, each being surmounted with a 
BS; 4! ‘ trophy, showing the national colours of the country occupy- 
ib 7! 
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ing that portion of the building. In the vestibules variegated 
bricks and tiles are introduced. Louvre ventilators surmount 
"es all the avenues, and skylights the central aisles. Light, of 
he am which there will be an ample supply, comes from the north 
and south sides almost entirely. underlie the building 
two miles of water pipe and two — = of drainage == 
water supply and drain systems being complete. Offices 
for the en Conmaieions are placed ane the sides of the 
building, in close proximity to the products exhibited. Offices 
for the administration are at the ends. The design of the 
building is such that all exhibitors will have an equally fair 
opportunity of exhibiting their goods to advantage. 
is comparatively little choice of location necessary, as the 
’ light is uniformly distributed, and each of the spaces de- 
; — to products is located upon one of the main thorough- 
ae ares. 

We “ In reference to the construction of the building, it may 
; be mentioned that it is the same kind as at Vienna, but is 
yo much more thoroughly and practically done. The ironwork 
: ; is of superioe *>eracter, light, strong, ornate, and such as 





here | 
| the construction, and the building, which is rising so rapidly, 


only English or American workmen can produce. Messrs. 
Pettit and Wilson designed the building, and Mr. Richard J. 
Dobbins, one of the best builders in this part of the the United 
States, is constructing it. The season opened very late this 
year, but six acres of the building are already up, and it is 
being pushed forward with so much energy that it is going 
up at the rate of two acres a week. All the pillars, girders, 
roof trusses, &c., have been pre at the iron foundries, 
and the entire ironwork is roll , fitted, and ready to be put 
in place. The glass for the entire structure is made and on 
the ground, much of it being already glazed in the sashes. 
Enormous travelling derricks and steam hoists are used in 


presents a very busy scene. It will be entirely completed by 
the autumn. 

“ The Memorial Hall, which is the finest of the Exhibition 
Luildings, is erected with money especially appropriated for 
the purpose by the State of Pennsylvania. It is designed to 
stand for all time; is a fi structure of granite and 
brick, and will be the Art Gallery of the Exhibition. It stands 


on a line parallel with, and a short distance northward of, 
the main building, and is in a commanding position, looki 

southward across the Schuylkill over Philadelphia. It stan 

upon a terrace 122 ft. above the level of the Schuylkill river. 
Being designed for an absolutely fireproof structure, nothing 
combustible is used. The design is modern Renaissance. It 
covers an acre and a half, and is 365 ft. long. 210 ft. wide, 
and 59 ft. high, over a spacious basement 12 ft. high. A 
dome, rising 150 ft. above the ground, surmounts the centre, 
capped by a colossal ball, from which rises the figure of 
Columbia. The main front of this building looks southward, 
displsying a main entrance in the centre consisting of three 
enormous arched doorways, a pavilion on each and two 
arcades connecting the pavilions with the centre. The 
entrance is 70 ft. wide, to which there isa rise of 13 : 
Each of the huge doorways is 40 ft. high and 15 ft. wide, 
opening into a hall. Between the arches of the doorways are 
clusters of columns, terminating in emblematic designs 
illustrative of Science and Art. The doors are of iron, 
relieved by bronze panels, displaying the coats of arms of 
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a'| the states and territories. The United States coat of arms 
n the centre of the main frieze. The dome is of glass and 

t unique design. While Columbia-rises at the top, a 
ssal figure stands at each corner of the base of the dome, 
'ypilying the four quarters of the globe. In each pavilion 
there is a large window 124 ft. by 34 ft. 
t of these windows, which will be used for the display of 
stained glass, and glass paintings, &. 


There are altogether | 


Two of them have | 


already been applied for from Munich, and application for 


space in them has also been made from England. The arcades 
signed to screen the long walls of the galleries each con- 
sists of five groined arches, and form promenades looking 
outward over the grounds and inward over open gardens ex- 
tending back to the main wall of the building. These garden 
piats are each 90 ft. by 36 ft., ornamented in the centre with 
untains and intended to display statuary. The arcades are 
highly ornamented, and the balustrades of them and of the a 
proaching stairways are also designed for statuary. The walls 
of the east and west sides of the structure display the pavilions 
and the walls of the picture galleries, and are relieved b 
niches designed for statues. The frieze is richly ornamented, 
and above it the central dome shows to great advantage. The 
rear or north front of the building is of the same cha- 
racter as the main front, but in place of the arcade has a series 
of arched windows, twelve in number, with the entranee in 
tue centre. Between the pavilions is the grand balcony, a 
promenade 275 ft. long 45 ft. wide, elevated 40 ft. above 
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THE MEMORIAL HALL AND ART GALLERY. 


| the ground, and overlooking to the northward the beautiful 


grounds of the park. On each front of the building the en- 
trances open into halls, 82 ft. long, 60 ft. wide, and 53 ft. 


high, decorated in modern Renaissance. These in turn open | 
rising over it | 
From the east and west sides of this centre | 


into the centre hall, 83 {t. square, the ceilin 
80 ft. in height. 
hall extend the galleries, each 98 {t. long, 48 ft. wide, and 
35 ft. high. .These galleries admit of temporary divisions 
for the better display of paintings, and with the centre 
hall form a grand hall 287 ft. long and 83 ft. wide, 
eapable cf comfortably accommodating 8000 s. This 


is nearly twice the dimensions of the largest hall in the | 
From the galleries, doorways open into two | 


United States. 
smaller galleries 89 it. long and 28 ft. wide. These open 
north and south into private apartments connecting with the 
pavilion rooms, and forming two side galleries 210 ft. long. 
Along the whole length of the north side of the main galleries 


north line into a series of private rooms, 23 in number, de- 
signed for studios and smaller exhibition rooms. All 
galleries and the central ball are lighted from above; the 
pavilions and studios from the sides. The psvilions and 
central hall are designed especially for the exhibition of 
be scingn and Polovequnee fees of 

iw ‘or painti 20, uare space 
| for caabenn, bee’ The si lights throughout are double, the 
| upper being of clear an 


and the under of ground glass. 


and central hall extends a corridor 14 ft. wide, opening on its 


76,000 square feet of 


| buildin, be 
| builder, who gets 








The picture galleries are constructed on the same principles 
as the gallery at the South Kensington Museum. 

“ Mr. Schwarzmann is the igner of this building, and 
Richard J. Dobbins the builder. This was the earliest build- 
ing contracted for, the articles having been yom on the 
3rd of July, 1874, and ground broken on the following day. 
fhe work to any extent, however, did not begin until 
| August last, and then for some time it was confined prin- 

cipally to the interior brickwork. The working drawings 
| for the granite, which is the chief and most cult part, 
were not completed until October and November last. Yet 
the structure has made extraordinary progress. The granite, 
of which 160,000 cubic feet are required, and most of it is 
artistically wrought, has all been prepared at quarries from 
| 300 to 700 miles distant from Philadelphia, and sent here, so 
| that every stone is on the ground. There have been 120,000 
| cubic feet of granite set in the building, and the remsining 

40,000 cubic feet is being placed in the structure at the rate 
our millions of bricks have been 


| of 1000 cubic feet a day. 


the | used, and two millions more are required. Five hundred 


| thousand of iron have been 
| eaten, One nk See ee ae ly in place. 
| Steam hoists and travelling derricks are used here, and in 
this, as in all the buildi railway lines are laid, so that the 
| materials are deposited where are wanted. This 

is to i the lst of December, and the 
1200 dols. for each day before that time it 
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which there is a fine view of the entire Exhibition grounds. The 
plan of this building shows two main avenues 90 ft. 
wide, with « aisle between and an aisle on either 


have 360 ft. width, and each of them is 1360 ft. long. 
At the centre of the building there is a transept of 90 ft. 
width, which at the south end is prolonged beyond the build- 
ing. This extended transept, beginning at 56 ft. from the 
building and extending to 208 it., is flanked on either side 
by aisles 60 ft. wide, and forms an annexe for hydraulic ma- 
chines. The promenades are in the avenue 15 ft. wide, in 
the aisles 10 ft., and im the transept 25 ft. The walks ex- 
tending across the building are all 10 ft. wide, and lead at 
either end to exit doors. The foundations of this building 
are piers of y, the superstructure consisting of solid 
timber columns supporting roof trusses, constructed of 
straight wooden principal beams and wrought-iron ties and 
struts. The columns are placed in longitudinal lines, and in 
these rows stand 16 ft. apart. The columns are 40 ft. high, 
and support respectively the 90-ft. roof spans over the 
avenues at a height of 40ft., and the 60-ft. roof spans over 
the aisles at a height of 20ft. The outer walls are built of 
masonry to a height of 5ft., and above that are composed of 
glazed sashes between the columns. Portions of these sashes 
are movable for ventilation, and louvre ventilators are intro- 
duced in continuous lengths over both the avenues and the 
aisles. The building is entirely lighted by side light from 
the north and south. 
“This machinery building was designed by Messrs. Pettit 





‘ and Wilson. It has very superior facilities for shafting, and 


double lines will be introduced into each avenue and aisle at 
a height of about 20ft. Two huge Corliss steam engines of 
1400 horse power will drive the main shafting. There will 
also be counter lines of shafting in the aisles and special 
steam power furnished where necessary. Steam power is to 
be furnished free to exhibitors. In the annexe for hydraulic 
machines there is a tank 60 ft. by 160 ft. with 10 ft. depth of 
water. It is expected to exhibit all sorts of hydraulic ma- 
chinery in full operation, and ai the southern end of the tank 
there will be « waterfall 35 ft. high by 40 ft. wide, supplied 
from the tank by the pumps on exhibition. There will pro- 
bably be a larger exhibition at Philadelphia of 
manufacture than at any previous exhibition. Already the 
applications for space in the machinery building are so 
numerous that additional annexes for an extension of tbe 
structure are contemplated. 

“ This building ws « marvel of rapid yet solid construction. 
— Quigley, of Delaware, is the builder. His materials 
are all prepared and are nearly all on the ground. The con- 
tract for this structure was signed on the Ist of January, and 
during the wioter the materials were ready. The con- 
tract requires the Machinery Hall to completed by the 
let of Octoher, but the builder is confident that he wil! finish 
it by the Ist of September. The ironwork in this asin the 
other structures is much admired for its lightness and 
strength, and the building presents a very fine appearance 
and will furnish facilities for an excellent display. Thies will 

an paratively per t struct and is expected to 
stand for 20 or 25 years.” 
(To be continued.) 





Reeisteatron or Traps Marxs Brit.—This Bill has 
been referred to a select committee, which has already held 
several sittings. 

Sovrm Avetrattas TeteoRapuy.—Telegraphic commu- 
nication has been established between Adelaide and Ken- 
sington and Norwood. 





Tue Crevetayy Ivstirvre oF Exorrerrs.—On Mon- 
day, the 26th of July, the members of the Cleveland Institu- 
tion of Eogineers had an excursion to Middleton, in Tees- 
dale, to inspect the peat fuel works of the London Lead 
Company, in accordance with an invitation given some time 
ago by Mr. C. E. Bainbridge on the occasion of that gentle- 
man's reading a paper betore the members on the manu- 
facture of the peat fuel by Clayton's machine. The weather 
was very fine, and every part of the programme for the day 
was carried out. Mr. Bainbridge conducted the party over 
the works, describing practically what he had previously 
described theoretically, and by diagram and hn Fy After a 
visit to the lead mines in the vicinity, where the process of 
dressing the ore was fully explained, the party proceeded to 
view the beautiful Fall of the Tees, known as High Force. 
Dinner at High Force Hotel wound up a day's excursion 
which will be looked back upon by every one who took part 
in it, as usefully and heppily spent. Mr. Thomas Wrightson, 
of Yorton Hall, the mt, headed the party in the 
carrying out of the day's programme. 





THE NEW MERCHANT SHIPPING BILL. 


Tx Bill introduced in the House of Commons yesterday 
by Sir Charles Adderley was issued to-day with the parlia- 
pers. It is entitled,“ A Bill to make provision 

for giving further Powers to the Board of Trade for 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipviessroven, Wednesday. 
The Cleveland Iron Trade.—Yesterday there goky . 
attendance on "Change at Middlesbrough, but again 
amount of business was i 


transacted 
rket was decidedly weaker, No. 3 Cost ae 





Unseaworthy Ships,” and bears the names of Sir 
Adderley, . Disraeli, and Sir Stafford Northcote. The 
following is the text of the measure : 

“ Be it enacted by the Queen’s most Excellent Majesty, 


by and with the advice and consent of the Lords Spiritual 
and Temporal, and in this present Parliament 
assembled, and by the authority of the same, as follows: — 
“1. The Board of Trade may with and from time to time 
ial order appoi ho eis enaier Se ane re 





o 
“ 


any British ship is by reason of the ve condition of 
her hull, equipments, or , or by reason of overload- 
ing or improper loading, unfit to to sea without 


of Trade under section Swaive of the Beatans Sigets Se 
1873. For the purpose of ascertaining whether a British 
ship is fit to proceed to sea, any officer so appointed may go 
on bones the ship and an oh same, or any part thereof, 
or any of the machinery, equipments, or other articles 
on board thereof, not unnecessarily detaining or delaying 
her from proceeding on her voyage; and any person who 
wilfully impedes him in the execution of his duty shall be 
liable to the same penalties, and may be dealt with in the 


brought as low as 49s. per ton, and in some cases for less. 
There is really little demand, and the total production of 
pig iron, which has been considerably reduced during the 

month, will be still smaller in the course of a week or 
wo. 

The Finished Iron Trade—There is very little doing in 
the finished iron trade. Hopes are entertained that in the 
autumn some orders for rails will be secured by Cleveland 
manufacturers. Meanwhile the works are getting rapidly 

their contracts, and some of them will certainly be 
laid unless new orders are received. 


Board show their appreciation of Mr. Dale by deciding to 
spend 5001. for the pur of meray Pag gentleman 
with a portrait of himeell to be painted by Mr. Ouless. 

The Use of Peat in the North.—On Monday the Cleveland 
Institute of Engineers an excursion to Middleton, in 





same manner as if the officer were an i tor appointed | 
the Board of Trade under the Merchant Shippin Act, 1854. 
When any officer so es orders a ship to be detained, 
he shall forthwith report his py to the Board of Trade 
An officer s0 appomted shall receive such remuneration for 
his services under this Act as the Treasury from time to time 
direct, and such remuneration shall be paid out of moneys to 
be provided by Parliament. 

“2. Whenever a complaint is made to the Board of Trade, 
or to any officer so appointed, by one-fourth of the seamen 
belonging to any British sbip, or, if the number of such 
seamen exceed twenty, by not less than five such seamen, 
that the ship is by reason of the defective condition of her 
hull, equipments, or machinery, or by reason of overloading 
or improper loading, unfit to proceed to sea without serious 
danger to human life, it shall be the duty of the Board or 
officer as the case may be, if the complaint is made within 
time sufficient for that purpose before the sailing of the ship, 
without requiring any security for the payment of costs and 
expenses, to take prope: steps for ascertaining whether the 
ship ought to be detained for the purpose of being surveyed 
under the Merchant Shipping Act, 1873. 

“3. This Act may be cited as the Merchant Shipping Act, 
1875, and shall be construed as one with the Merchant 
Shipping Act, 1854, and the Acts amending the same, and 
the said Acts and this Act may be cited collectively as the 
Merchant Shipping Acts, 1854 to 1875. 

“4. This Act shall continue in force until the Ist day of 
October, 1876.” 


Tue Warer Question.—The Earl of Camperdown, with 
4 perseverance that does him great credit, recently brought 








of| up the question of the metropolitan water supply — 
ly endea- 


before the House of Lords. He had previo 
voured to enforce a discussion on the matter when the 
Public Health Bill was in Committee, the Duke of Richmond 
very properly urging, however, that the Bill did not involve 
the question, essentially, of the water supply of London. In 
his inquiry on Tuesday the earl asked whether it was intended, 
on each successive revaluation of the metropolis for parochial 
purposes, to confer on the metropolitan water companies ad- 
ditional rating powers, without regard to the present water 
supply; he further asked how it was pro to prevent 
such powers accruing under the revaluation which would 
come into force next April. He pointed out that houses in 
the chiefly populated districts of the lis had and 
might have, their water rates increased, until the rate of the 
dividends of the companies amounted to 10 per cent. annually. 
The Duke of Richmond, in reply, stated that while 10 per 
cent. was to be the annual value of the proprietors’ propert 
supplied with water, yet the question of what constituted cach 
an annual value was not cited in the Act. The Government 
did not intend to confer on the water companies any ad- 
ditional powers of rating, but supposing the water rates were 
levied on the present valuation list}it would be impossible to 
say, until such were published, what effect they would 
have to increase or diminish the rateable value throughout 
the metropolis. Lord Aberdare pointed out that the neces- 
sary consequences of such revaluation would be to raise 
the value of houses in particular districts, especially in 
the West-end of London, consequently the water com- 
panies could raise their rates without the least regard 
to the amount of consumption. Earl Grey fully ad- 
mitted this difficulty, and hoped that the time wend, come 
when the monopoly now in the hands of companies would be 
taken out of the seope of private enterprise, and vested in a 
a constituted local authority. The Marquis of Salis- 
ury urged that if the companies increased their rates they 
would only do so on the ground of self-defence, as they would 
suffer gy ory wener J from the revaluation. He thought it 
desirable that both the gas and water supply should be vested 
in the hands of the “local authority ;” but in the absence of 
forethought on the part of our ancestors in these matters we 
must accept and deal with the questions as they now stand. 
The discussion then dropped, to be renewed, we trust, in a 


more energetic form, and resulting in coms ical issue in 
the next session. At the same sitting of the we are glad 
to find that the Earl of Roseberry was successful in his motion 


for returns in res to sewage and manufacturing refuse, 
and the methods of their treatment. 





Teesdale, and visited the peat fuel works of the London Lead 
Company. 

Engineering and Shipbuilding.—Both engineers and ship- 
builders are getting short of work. 

The Coal and Coke Trades.—The coal and coke trades are 
flat and prices are easier. It is stated that several collieries 
in Durham are to be laid idle owing to want of orders. 


The North-Eastern Railway Company.—To-day a telegram 
from London announces the fact that the North-Eastern 
Railway Company, who would not submit to the defeat they 
met with respecting being bound to keep lists at various 
atations showing their rates for mineral traffic, have again 
been beaten. The railway company will find that the people 
of Cleveland are now determined to have all the facilities 
they can possibly obtain for carrying on their business. 








NOTES FROM SOUTH YORKSHIRE. 
Suerrisip, Wednesday. 

Anticipated Reduction of Miners’ Wages.— When the last 
dispute between the coalowners and miners of the South 
Yorkshire and Derbyshire districts was settled, it was 
arranged that no further reduction of wages should be made 
for a period of four months thenceforward. This truce will 
expire on July lst, and — are being taken by the masters 
to secure a further drop. ith this intent the Committee of 
the Coalowners’ Association met at Sheffield on Monday 
afternoon, but separated without coming to any decision. 
There can be no doubt, however, that a reduction will be 
notified at once. 

Earl Fitzwilliam and his Miners.—Earl Fitzwilliam de- 
sires it to be known that he has no intention of ct grad 
the Low Stubbin Colliery, which was closed two months ago, 
owing to a dispute with the men. 


The Wages of South Yorkshire Blast Furnacemen.—The 
whole of the blast furnacemen employed at the Atlas, 
Chariton, Tinsley, Elsecar, Thorneliffe, heepbridge, Park- 
gate, Staveley, Kemshaw, and other works, have received 
notice of a reduction of 10 per cent. in wages. 


Manchester, Sheffield, and Lincolnshire Railway Com- 
pany’s Works.—The annual report of the directors of the 
Manchester, Sheffield, and Lincolnshire Railway Company 
states that it may be necessary to apply to Parliament in 
another session for power to provide further adequate rail- 
way accommodation m the Worsboro’ Valley and other por- 
tions of the South Yorkshire district. The works of the new 
connecting cut between the Old and New Docks at Grimsby 
are proceeding satisfactorily. The new lockpit and graving 
dock at the Fishing Dock are in operation. Other matters 
relating to this district have already been referred to in En- 
GINBERING and need not be repeated. 


Water Supply of Chapeltown, near Sheffield.—A series of 
meetings of the inhabitants of this populous district has been 
held for the purpose of devising some means for procuring 
an adequate supply of water for the town and vicinity. It 
was at first to form a Local with power to 
obtain water from a distance—probably from Sheffield—and, 
creer nine oy sink a deep well in the vicinity. The latter 
course has been and an ample as well as pure supply 
of water is thus secured. 


Wagon Companies’ Reports and Prospects.—The third 
annual report and statement of accounts of the Parkgate 
Wagon Works pow: men Abe wy has just been issued. It 
states that notwithstanding the fact that repairs to buildings 
and ee been very heavy, further dividends of 15s. 
per share on the first issue, 8s. 9d. on the second, and 3s. 4d. on 
the third (in addition to the interim dividend of 20 per cent. 
anes pene January last) are recommended, leaving 

to the reserve fund; and 300/. for depreciation account. 

The report be presented at the thirteenth half-yearly 
veti of the British Wagon Company 

t that notwithstanding the 
“decline” in the coal and iron trades a good business has 
been done. The wagon stock has been increased by 710 new 
and 116 have been redeemed, leaving a total stock 

of 4165 wagons. A dividend of 10 per cent. per annum and 


| 


— 














Juty 30, 1875.] 








« bonus of 1} per cent. (free of tax) are recommended. The 
debenture fund stands at 127,794/. and 5007. are paid to 
the reserve fund. The report of the directors of the North 
Central Wagon Company to be presented to the twenty- 
ninth senerel smecting states that the present financial and 
manufacturing aspect is such as to make even the most 
prosperous anxious as to the future. In their own case the 
tenants in arrear were owing double the amount of last year 
—probably owing to bad trade. Despite this, however, a 
dividend at the rate of 10 per cent. with a bonus of 4 per 
cent. is recommended, leaving 6007. to be carried to the 
reserve fund. 


NOTES FROM THE NORTH. 
Graseow, Wednesday. 

Glasgow Pig-Iron Market.—Since last report the market 
has been very inactive; indeed, the condition has been so 
often the same that the brokers have had “to ring the 
changes” upon the terms a to convey their meaning 
with as much variety as possible. One day it was flat, 
another idle, another dull, or inactive, and soon. Only one 
lot of 500 tons at 59s. one month was done to-day; and the 
cash price has come down as low as 59s. 9d. buyers, 60s. 10}d. 
sellers. Yesterday's cash price was 60s. cash, closing 
sellers 60s. 3d., buyers 60s. Makers have been complaining 
for some time of want of shipping orders, and this morning 
some of the principal firms have reduced their quotations. 
Garteherrie No. 3 is down 1s., Coltness No. 8, an Eglinton 
Nos. 1 and 3 are all down Is. likewise. The following are 
the quotations given yesterday : 








No.1. No. 3. 

s. d. 8. d. 

G.m.b., at Glasgow eee ° 616 600 
Gartsherrie ,, «+ cee eee 686 616 
Coltness Pm eee eee ese 69 0 640 
Summerlee , «+ eve eve 666 620 
Langloan ” 670 620 
Carnbroe - a 640 61 0 
Monkland 90 eee 616 600 
Clyde ot i 640 610 
Goran, at Broomielaw 620 610 
Calder, at Port Dundas 680 620 
Glengarnock, at Ardrossan 666 620 
Eglinton ”» eee 610 600 
Dalmellington ,, om 610 590 
Carron, at Grangemouth, selected 676 — 
Shotts, at Leith ... ooo cap 680 640 
Kinnell, at Bo’ness ™ 626 696 


(The above all deliverable alongside). 
Bar iron eee eee 81. 10s. to 91. Os. 
Nail rods a+ ose eee o 91 Os 
No business was transacted this afternoon; buyers were 
offering 59s. 9d. cash, sellers asking 60s. It is said to be 
likely that there will be a further reduction in some makers’ 
quotations to-morrow. Last week’s shipments amounted to 
11,282 tons as against 8483 tons in the corresponding week 
of last year. 

New Fog Signals.—Some preliminary steps have been 
taken by the Clyde Lighthouse Commissioners to increase the 
number of signals on the Clyde. There is to be a fog bell 
fixed at Cempock Coastguard Station, Godrook, and a gong 
at Fort Matilda, so that with the fog whistle at Cloch, and 
the bell and gong at the stations named, the navigation of 
the Clyde below Greenock will be rendered less difficult and 
unsafe during thick weather. The number of men at these 
stations will in all likelihood be increased. While this is 
going on upon the Clyde, the Commissioners of Northern 
Lights are erecting a tower for a fog whistle at St. Abb’s 
Head Lighthouse. The fog signal is to be of the most 
powerful class, and in calm weather will be heard at a great 
distance, while in stormy weather its warning will be heard 
about three to five miles at sea. 

The Import Timber Trade.—During this season a very 
large number of vessels have been laden with timber at 
Quebee for the Clyde. Between the 27th ult. and 9th inst., 
25 vessels of 26,583 tons were entered, and some days ago 
17 of them had arrived in the Clyde. Fully a dozen of them 
have already set sail again upon their second outward 
voyage. There have also been a number of heavy cargoes 
discharged at Leith. At Grangemouth there have been some 
large imports of timber; indeed, during last week there were 
26 cargoes reported, consisting of 13,601 pieces of square 
wood, 74,698 battens, 12,892 deals, 34,939 pit props, and 
366,540 staves. 

Termination of Moulders’ Strike at Greenock. - About 
six months ago the moulders of Greenock went out on strike 
on account of the employers having given notice of their in- 
tention to reduce the rate of pay jd. per hour and pay wages 
fortnightly. The result of the strike has been the reverse of 
beneficial to the workmen who were not members of the trade 
society, and who were afraid to work in case they might be 
pointed out as “ knobsticks.” Many of the unmarried men, 
including members of the society, left for Paisley and 
Glaegow, but the masters have suffered no inconvenience, as 
they have had their castings done in Glasgow almost as 
cheaply as they could have been done on their own premises. 
One employer recently offered to take back his workmen at 
the old rates—the wages to be paid fortnightly—and the pro- 
posal has been submitted to the society for instructions. 


Serious Damage to the Great North of Scotland Railway. 
~—Owing to a most severe storm of wind and rain, by which 
the counties of Elgin and Banff were overtaken last — 
and Saturday, a large portion of the Great North of 

Railway has been seriously damaged, Railway communica- 
tion was blocked on the Keith and Elgin section. The 
bridge, which crosses a mountain stream in Glen Rothes, was 
nearly carried away, the embankments were undermined, 
and the rails were left hanging by the sleepers. 


Yew Bridge om the Calder.—After several unsuccessful 
attempts had been made to repair the Calder Bridge, near 





The New Railways at Johnstone.—Considerable 
has been made with the construction of the railway 
running into Johnstone. A rumour i 


t is current in that town 
that the directors of the Glasgow and South-Western Rail- 


works. 


The Olyde Pollution Investigation —Mr. Hawkshaw, bro- 
ther of Sir John Hawkshaw, the eminent engineer who, as 
royal commissioner, is at present conducting an inquiry re- 

arding the purification of the Clyde, was in Gr on 

onday last examining the sewers of the town and their 
outlets to the river. He was accompanied by Mr. Turnbull, 
the master of works. 

Yew Overhead Sack-sewing Machine.—Messrs. H. B. Gar- 
laniand A. J. Gove, of San Francisco, joint inventors of a new 
sack-sewing machine, are at present wing their invention 
to the Dundee jute-sack manufacturers. T ine con- 
sists of a simple spiral needle made of No. 8 spring wire, 
coiled at two and a half to the inch. Round the outer side 
of this wirea groove is cut for the p of carrying the 
thread. The needle is rotated by beimz placed between 
three horizontal rollers, and while the cloth is passing alon 
this spiral wire on to the needle at the end, it is being filled 
with thread. Whenever the edge of the cloth reaches the 
the end of this wire it is caught by the needle, which, bei: 
worked by the horizontal rollers, stitches it until the who 
length of the cloth has passed along. The machine, which 
is of a very plain and simple character, has been patented in 
Australia, France, Belgium, Canada, the United States, and 
Great Britain. It can be wrought bya girl and an at- 
tendant, who by this means are able to sew 160 23 in. by 
26-in. sacks hour. The sacks are fini in a superior 
manner ; as the work can be done at one-third of the 
present cost this machine can scarcely fail to commend itself 
to Dundee manufacturers engaged in this line of business. 


Opening of Victoria Dock, Dundee.—It bas now been re- 
solved to have the Victoria Dock, Dundee, formally opened 
on the 16th proximo. The Right Honourable the Earl of 
— is to perform the chief part in the public cere- 
monial. 


NOTES FROM THE SOUTH-WEST. 

Severn and Wye Railway.—This company has opened a 
new line from Parkend, in the Forest of Dean, to Coleford. 

Water Supply for Pentyrch.—Mr. James Harrison, one 
of the inspectors of the Local Government Board, has held 
an inquiry at Cardiff relative to the supply of -water to the 
village of Pentyrch. The Cardiff sanitary authority found 
last year that many of the inhabitants had to go three- 
quarters of a mile for water. It is now proposed that the 
water from four springs on the west side of the Garth Moun- 
tain should be collected into a reservoir capable of holding 
7600 gallons, and from the reservoir rin p abe | Pipes into 
the village, where six public teps would be fixed. The cost 
of the scheme would about 7001., but this could be re- 
couped to the parish by the payment of persons who would 
pay a water rent for the water laid in their houses. The 
scheme, although at first opposed, was eventually agreed to. 

City of Cork Steam Packet Company.—We hear that this 
company—which, jointly with the Bristol Steam Packet 
Company, trades between Bristol and Cork—is about to be 
transierred to Sir John Arnott. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The directors of this company at their meeting 
on Saturday, decided to recommend to their shareholders a 
dividend at the rate of 10 per cent. per annum, and a bonus 
at the rate of 2} per cent. per annum for the past half-year. 

The Great Eastern.—The Great Eastern steamship left 
the Medway on Saturday for Milford Haven, where she will 
be thoroughly overhauled. It is said that she is at present 
in a very unseaworthy condition. 

Midland Railway.—A branch line from Berkeley-road to 
Sharpness Point will be opened for traffic on Monday 
August 2. 

Forest of Dean Iron Ore.—Mr. Edwin Crawshay is under- 
stood to have purchased the Robin Hood iron ore mine in the 
Forest of Dean. It is anticipated that the value of the 
property will be increased by additional railway facilities. 

Dissatisfied Colliers.—The men employed in the Deep 
Duffryn and Navigation Collieries of Mountain Ash complain 
of a gri arising from an alteration in the description of 
coal supplied them since the termination of the strike. It 
seems thet for some years past the colliers have been furnished 
with clones cath che sebsed pion under sn ngeenanens Aa 
superseded a practice formerly prevailing of allow 
men to home whatever coal they Seubel. the, 
minous coal now been substituted for steam coal, and 
the men have resolved to give a month's notice if the in- 
ferior quality in continued. 





Welsh Coal.—The oy Pet ag ng 2 
to the German Imperial Navy, was designed . EB. J. 
Reed and built by Mr. J. D. A. Samuda, M.P. (of the firm 
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with those enlightened patriotic bodies, 

Believe me, Sir, to be yours most 
Royal Institution, July 26, 1875. 


=== 


LOAD LINES. 
To tux Epttorn oy Exoryzenrixa. 
Srz,—Mr. Taylor’s additional explanation of his scheme 
Se leet Sion, omese mo a my opletea of the satieal 
to have 


a 

He appears overlooked the fundamental principle, 
that the imperative paint line is to form a guide to prevent 
prea ceo yet cama by de paren disputes after 
re ate on erhaps the best way to illustrate the defects 
of his proposal will be to give a case that would probably 
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this difficult question. They all possess some defect, though 
few contain such a palpable oo as Mr. Taylor's, he 

i the sailors’ Fiend, conscientious owner tha 
the carrying capacity of his ships to thei 


abundant strength. Ses 





RAILWAY GAUGES. 
To ruz Epitor oy Exotyexruryea. 
Srz,—In your to my last letter on the above 
subject you take exception to my method of calculating 


averages. 
Now according to Johnson and Webster the term “ aver- 
implies the mean or medium of given quantities, there- 


ee os 
fore, unless these are not authorities with you, it is evident 
that even your own deductions are ly sound. 

Your “RB. F. Fairlie” gives certain quan- 
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ENGINEERING. 
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TIL?’S LOCKING BOLT BETWEEN ENGINES 
AND TENDERS. 


We annex engravings of an arrangement for preventing 
or reducing the lateral oscillations of locomotives, which 
has been designed by Mr. Emil Tilp, and which has been 
tried with considerable success in Austria. The lateral 
escillations referred to are due partly to imperfections in 
the permanent way, and partly to the working of the 
engine, increased in many cases by imperfect balancing of 
the moving parts, and they are especially great in the case 
of locomotives having all the wheels under the barrel of the 
boiler, an arrangement which is still common on the Con- 
tinent, although the Prussian Government has forbidden the 
use of engines so constructed for working express trains. 
Mr. Tilp’s plan for reducing these oscillations, which is now 
being introduced in this country by Mr. Henry Simon, of 
Manchester, consists in locking together the contiguous 
ends of the engine and tender by means of a locking bolt, 
#0 arranged that when the engine and tender pass on to a 
eurve, the locking bolt is automatically withdrawn, the en- 
gine and tender boing thus allowed to the requisi 
angular position. 

For this purpose, on the end of the tender framing next 
the engine, a strong bolt is provided, passing through a 
guide on the tender framing, and having a head with bevel 
side faces, which fits into a recess having correspondinzly 
bevelled faces formed in a strong boss fixed on the trailing 
buffer plate of the engine. The bolt is acted upon at its inner 
end by a strong spring, tending to keep it engaged in the 
recess in the boss just mentioned, a screwed collar being pro- 
vided on the bolt against which the spring bears, and by ad- 
justing which the pressure of the spring may be regulated. 
The boit is furthermore linked to the ends of two levers ex- 
tending horizontally on each side of the bolt towards the side 
framing of the tender, to which their other ends are linked. 
At intermediate points of their length these levers are made 
to bear against strong pins passing through guides in the 
eod framing of the tender and bearing against the end 
framing of the engine at some distance apart, on each side 
vf the before-mentioned locking bolt. 

From this arrangement, which will be readily understood 
on reference to the annexed engravings, it will be seen that 
when the engine and tender are running on a straight line 
of railway, so that their longitudinal axes are in line, and 
consequently the ends of their framing are parallel with 
each other, the locking bolt will fit into the recess of the 
engine, and in thus locking the engine and tender together, 
will prevent, or at any rate greatly reduce, their lateral 
motion. When, on the other hand, the engine and tender 
pase from a straight line on to a curve, the end faces of the 
engine and the tender framing in approaching each other on 
one side of the locking bolt, due to the angle formed be- 
tween them, will cause one of the before-mentioned pins to 
be forced inwards, whereby the corresponding lever will be 
forced back, and will thus be made to withdraw the locking 
bolt partially from the recess on the engine. 

The locking bolt and recess being formed with bevel 
faces as before described, this partial withdrawal of the 
former from the latter will allow the longitudinal axes of 
the engine and tender to assume the relative angular 
position due to the curvature of the line, and when the 
engine and tender in passing from the curve on to a straight 
line again, assume their parallel relative position, the lock- 
ing bolt will be forced by the before-mentioned spring back 
into the recese again. The apparatus can of course be 
applied to other rolling stock, as well as to locomotive 
engines, and when fitted to engines and tenders, the arrange- 
ment we have described may of course be reversed, the 
socket being placed in the tender and the sliding bolt and 
levera on the engine. 

Mr. Tilp’s invention is of course calculated to be of more 
service when applied to engines with a short wheel base 
than for those with « long wheel base, and the inventor 
himself also considers it to be more important for engines 
with outside cylinders than with inside cylinders, because 
the latter by themselves in most cases have already not 
quite to strong an inclination for horizontal oscillation. If 
the outside cylinder engines are properly constructed, 
however, they will run quite as steadily as those with 
cylinders inside. The apparatus, it may be remarked, is 
exceedingly simple and strong in all its parts. Its cost 
is trifling, and in almost all engines, new or old, there 
is plenty of room for its application under the platform. 

The well-known German railway engineer, Baron von 
Weber, who assisted at a trial of an engine fitted with this 
apparatus, says that the effect of it is simply astonishing. 
At a trial made on the 9th of February last, on one of the 
Austrian lines, and in the presence of the railway engi- 
neers of the Imperial Ministry for Public Works, the fol- 
lowing results were obtained. A locomotive engine, fur- 
nished with Tilp’s patent locking bolt, and provided with 
special apparatus for measuring horizontal oscillations, was 
used. At a velocity of above 40 English miles, no hori- 
zontal oscillation whatever could be detected; nor were 
the slightest shocks experienced from the action of the 
apparatus on entering or leaving curves. The same road 
was then gone over with the same after Tilp’s 
patent bolt had been removed ; the horizontal oscillations at 
under 35 miles an bour were then above 24 inches. Since 
this trial the railway department of the Austrian Ministry 
has ordered the application of the apparatus to a number of 
locomotives now being built. 








TILP’S LOCOMOTIVE LOCKING BOLT. 
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From what we have ourselves seen of Austrian engines, 
we should expect them to be subject to severe oscillations 
laterally, and we believe that the application of Mr. Tilp’s 
locking bolt to them would be calculated to produce pro- 
portionately better results than would attend its applica- 
tion to English engines. Notwithstanding this, however, 
we have plenty of locomotives running in this country 
which have an unpleasant reputation for their “‘ shoulder- 
ing” motion when running, and the application of the 
arrangement we have described to such engines would, we 





believe, be attended with much good. The arrangement is | goa] 


very ingenious, and we hope soon to hear of its being fairly | 
tested on an English railway. 


Tas Fresca Inox Taavs.—Quotations for iron have ruled | 
low in France. ye af dept wy however, that they | 
have receded for the time to ir lowest point, although | 
only a small current of orders is observable. 





_ Canaptay TsLeGRaPHy.—The construction of a telegraph 
line between Prince Edward Island, Magellan Island, and 
Bird Rocks is in contemplation by the Canadian Government. 
The line, when completed, is expected to be of great service 
in saving life, and assisting shipwrecked vessels. 
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PUNKAH FOR COOLING RAILWAY CARRIAGES. 


DESIGNED BY MR. J. G. COOKE, LOCOMOTIVE SUPERINTENDENT, OUDE AND ROHILKUND RAILWAY. 
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We illustrate above an arrangement for cooling railway 
carriages, introduced upon the Oude and Rohilkund Rail- 
way, by Mr. J. G. Cooke, locomotive and carriage superin- 
tendent of that line. 


| each carriage, and to work the punkahs by hand instead of 
| connecting them with the carriage axle. This has been 


effected by placing a flywheel and crank at the end of each 


It will be seen from the drawing | carriage to be turned by the attendant, the power being 


that the cooling is effected by means of a punkah or fan | transmitted through a connecting rod from the crank to an 


kept in constant movement by means of suitable me- 


| overhead weighshaft, the shaft passing longitudinally 


chanism, which will be understood from the following | through the carriages sufficiently removed from the centres 


description : 

The centre of one of the carriage wheels X X is filled up 
with wood between the spokes so as to form a true surface 
on the inner side of the wheel against which the friction 
pulley Q is pressed by its own weight by reason of its axis 
TT being suspended by the frame U U from two pivots 
VV. The pulley Q is free to slide on the shaft R, but the 
shaft and pulley revolve together. The governor ball 8, 
which is attached to a lever, passing through a slot in the 
shaft R, is so adjusted by the spiral spring A as to yield to 
centrifugal force when a certain s is exceeded, the 
pulley being actuated by the lever to which the ball is 
attached, slides on the shaft towards the carriage axle and 
is thus reduced in speed by coming upon a smaller diameter 
of the wheel’s disc. In this way the speed of the punkah, 
after the train bas attained a certain velocity, is governed 
and made uniform although the velocity of the train may 
vary considerably. 

Motion is communicated from the shaft R to the hand 
wheel by a catgut band passing round the pulley P, and 
over the guide pulleys O O and stretching pulley N, the 
object of the latter being to keep the band tight. The hand 
wheel B and the pulley which communicates by a strap 
with the shaft A together with a small pulley with a V 
shaped groove are all in one casting and revolve freely on 
the spindle, the other pulley M which is worked by the 
catgut band is keyed to the spindle. By means of asimple 
friction clutch Y attached to the wheel M and working in 
the V shaped groove, the whole can he made to revolve 
together or separately, and the hand wheel B can be turned 
at a greater velocity than the pulley M without removing 
the pall or clutch Y, which is pressed into the groove by the 
spring Z, so that the cooly can commence working the 
punkah by hand as soon as the train slackens speed and 
before and during the time the train stops; after starting, 
be has simply to let go the handle, when the friction gear 
again takes up the work. When the direction of the car- 
riage is changed the friction pall Y requires to be reversed, 
and the cooly as a matter of course must turn the handle 
in the opposite direction. 

This system has, we believe, been worked with consider- 
able success on the railway above mentioned, but a simpler 
form has also been introduced there by Mr. Cooke. 

‘The trains on the Oude and Rohilkund Railway are 
mixed, and seldom require more than one upper class car- 
riage; it was, therefore, necessary to have an attendant to 


to clear the roof lamps, swinging punkab, &c. As the 

lever upon the weighshaft is equal to or longer than the 

radius of the circle described by the crank, it is made to 
| vibrate as the crank revolves, and this motion is communi- 
| cated to each punkah by similar levers keyed upon the 
| weighshaft opposite to the punkahs, to which they are 
| connected by a small rod ; thus the punkah makes one double 
| stroke for each revolution of the wheel. 





Tue Parent Brit.—The following ions have been 
ted to the House of Commons in favour of alterations 
in the Patent Bill. They are substantially the same as the 


Leeds petition which we some back. July 16 
Mi. Charly), the man g engineers and others of 
ford ; p> J arr’ Greenall), the inhabitants of War- 
~ $3 . Colman), the inhabitants of Norwich. 
the num petitions 

given in our leading article. 
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STEAM FISHING LAUNCH. 


Tue steam launch, engravings of which, together with its 
engines, we publish in our two-page engraving, was built at 
the works of M. G. Delahante, Bordeaux, from the designs 
of M. Ch. Verrier. It was intended for the deep-sea fishing 
service, and in this it has given all satisfaction. 

The engines are of the high-pressare compound type, the 
smail cylinder being placed immediately above the low-pres- 
sure cylinder. Both are fixed on the top of the condenser 
on the left side, and on the right are the air and circulating 
pumps, and a feed-water reservoir. The two pumps are 
horizontal and single acting, and are furnished with flat 
circular rubber valves fitting upon gun-metal seats. The 
distribution of steam to the cvlinders is effected by means of 
two valves on the same spindle, and moved b py tor ar 
link. The pistons of the air and circulat pumps are 
moved by rods of two eccentrics, one placed in front of, and 
the other behind the frame. The circulating water entering 
by the lower opening, is led to the condenser the 
hollow frame. It then traverses the vertical tabes of the 
condenser, and passes out by an opening in the upper part 
of the latter. The exhaust steam from the low-pressure 
cylinder escapes into the condenser, and is afterwards forced 
into the feeding reservoir. 
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and rubber valves. They are placed in the lower part of 

the feeding reservoir. 

On the crankshaft of the engine there is a flywheel. 
The screw shaft is independent of the crankshaft, but the 
— is made by an anti-friction coupling. The screw 

driven direct, so that it has the same speed as the engines, 
about 180 revolutions a minute. The screw bas four 
blades, and is 49.22 in. diameter. 

The boiler is fed with the water from the condenser, and it 
is of course used repeatedly, so that the losses only have 
to be made good by the addition of a small quantity of sea 
water. The boiler is of the tubular cylindrical horizontal 
type, intended to work with a pressure of 78 Ib. per square 
inch, the mean working pressure being 71 1b. The tubes 
are of iron. 

The following are the leading dimensions of the boat and 
engines : 

Vessel: ft. in. 
Length on line of flotation ° ove 65 7j 
Breadth : eos ose oe wo 1 1, 
Mean draught of water ... ves oe 5 

This boat, intended for the tunny fishery in the Gulf of 
Gascoigne, is decked over as showa in the plan. With its 
full load of coal and stores, its displacement is equal to 43 
tons. 

Dimensions of ~ye in. 
Diameter of high- ure cylinder 9.05 

low 15.7 

. 9.84 

_1lto3 

in. in. 


472x118 


4.72 1.47 


” ” 


Length of stroke ws ww 
Ratio of areas of the two cylinders... 


Dimensions of steam ports in high- 
pressure cylinder ... eve soe 
Dimensions of exhaust in high-pres- 
sure cylinder so oes ove 
Dimensions of steam ports in low- 
pressure cylinder eos owe 
Dimensions of exhaust port in low- 
pressure cylinder : - 7871.57 
Travel of valves ese ose -_ 2.36 
Diameter of circulatingandair pumps 6.19 
Mroke ~ - 4.72 
Diameter of feed pump eee eee 
Stroke ” ” ave eee 
Condensing tube surface (.748 in. in- 
side diameter) ... ose eee 
Boiler 
Diameter of shell ... 
Length - ese 
Diameter of firebox 
Number of tubes... vee 


Length of tubes .... 
lacide diameter of tubes ... 
" oq. ft. 


Total heating surface ove ove eee 193.7 
Firegrate area con eve ove ove 968 

Trial rans were made with the vessel in the river, with 
steam in the boiler at 61 1b., the valve full open, and the 
cut-off adjusted to 70 per cent. of the stroke. The number 
of revolutions of the screw was 175.5, and the speed ob- 
tained 8.23 knots per hour. In a second trial with a stiff 
side wind, the sail was set, and a speed of 9.30 knots 
against the current was obtained. 

In regular service the following are the average working 
conditions : — 

Steam pressure in boiler oe 56.76 Ib. 
Point of cut-off eee os Pa cent. 
Vacuum ee nn ose ove 25.6 in. 
Number of revolutions eve -- 180 
Speed obtained ose on «» 8 knots. 
Consumption of Welsh coal 5080 Ib. in 

24 hours, equivalent to 2.86 1b. per 

indicated horse power per hour. 

We are indebted to our contemporary the Revue Indus- 
trielle for the above particulars, and it is from that journal 
that we have reproduced the engraving to which this de- 
scription refers. 


7.87 x 1.18 








WILHELM BAUER, 

Tarxe died the other day an inventor who was not 
entirely unknown in engineering circles in this country. 
We speak of Wilhelm Bauer, the German submarine en- 
gineer, who expired lately at Munich, at the age of 
fifty-three. In him the now united Germany, for whose 
eause he foughtin his younger days, has lost one of her 
most gifted inventors, who will now, when he is dead, receive 
that recognition which he etrove hard during his life to 
deserve, but which the world was slow toaccord. Wilhelm 
Bauer was the son of a Bavarian sergeant-major, and saw 
the light on December 25, 1822, at Dillengen, near Augs- 
barg. His education was only of a limited description, and 
he was at anearly age apprenticed to a turner. But this oc. 
cupation did not suit his ardent temperament and desire for 
distinction, and he entered the Bavarian artillery at the age 
of sixteen. Here he had the opportunity of acquiring a 
knowledge of mathematics, which he was ever eager to 
exteod. On the futile war for independence of Schies wig- 
Holstein against Denmark breaking out in 1849, Bauer was 
animated by a disinterested enthusiasm for the cause of the 
duchies, and was one of the first to enter the collecting 
Schleawig-Holstein army as volunteer. During the short 
periods of respite im that » he was able to follow his 
favourite etudier. It is said that in his leisure hours be was 
fond of watching on the coasts of the Baltic the gambols of the 
seal, how they rose to the surface and as quickly disappeared, 
aud that their play gave rise to the idea of building a ship 





which seal-like, would rise and sink, and which could be 
navigated under the water. After great pains and exertions, 
Bauer constructed a model realising his idea, and this 
soon found such favour that he was able, by means of 2 sub- 
scription raised amongst the officers and soldiers of the 
army of the duchies, to build a small ship according to his 
plan. Accompanied by two sailors he undertook ten sub- 
marine trips with the most favourable results ; but as the 
ship had been constructed on the most economical principles, 
Bauer's funds being limited, it sprang a leak during the 
tenth trial trip, and sank to the bottom of the Baltic. This 
on the Ist of February, 1851, at nine o'clock 
in the morning. The anxiety of the multitude waiting 
for the reappearance of the vessel may be imagined, 
but it is impossible even to picture the terrible position in 
which Bauer and his companions found themselves. 
During fully six hours they remained in the almost herme- 
tically sealed compartment of the ship, which was filled 
with compressed air, and into which the water could not 
enter. Fortunately a happy idea struck Bauer in this 
emergency. He thought that if he were to suddenly 
open an exit to the great quantity of compressed air, it 
would rush out with great force. After the necessary pre- 
parations he placed one of the sailors close to the small 
hatch, closed tightly with glass. At the proper moment 
Bauer opened the hatch and the three were forced up- 
wards like, as Bauer expressed it, so many corks of 
champagne bottles, arriving safely at the surface of the 
water. This was at half-past three in the afternoon. 
The ship which he had named Fire Diver (Brandtaucher), 
and which was destined to serve as a submarine fire-ship, 
was of course lost, but general attention was drawn to the 
young inventor, and King Louis of Bavaria, as well as 
Prince Albert of England, patronised him, so that he was 
able to build a new model, which was inspected by 
the Emperor of Austria. It was the intention to utilise 
the invention practically in the Austrian navy, but the 
project had to be abandoned for the want of money 
experienced at that time by Austria. When during the 
Crimean War the English and French fleets invested Cron- 
stadt, Bauer was invited by the Grand-Duke Constantine to 
come at once to Russia and construct a ship which could 
be employed against the besiegers, The ship was finished 
just when peace was concluded; but Bauer undertook 120 
submarine trips with it. A large pecuniary compensation 
had been accorded to him; but as he did not comply with 
the demands of Russian officials, he was exposed to many 
intrigues, and had almost to fly from Russia under the pro- 
tection of the Bavarian ambassador. He repeatedly re- 
sided in London, and settled finally at Munich, where he 
continued his studies undisturbed. His name came again 
prominently before the public when he effected the 
raising of the steamer Ludwig, sunk in the Lake of Con- 
stance. He earned a lasting name and honours by this 
feat, but at the same time coutracted a severe affliction of 
the gout, which grew worse with time, Paralysed and de- 
prived of speech, he spent his days in a chair, his mind, 
notwithstanding bodily infirmities, as fresh as ever, subsist- 
ing on a small pension granted him by King Louis, until 
death released him from his sufferings. 
THE HIGHLAND SOCIETY'S SHOW. 
Guiascow, Wednesday. 

Arren the lapse of eight years, the Highland and Agri- 
cultural Society of Scotland has returned to this city to 
hold its annual show of stock, dairy produce, implements, 
&c., the eighth in Glasgow, and the forty-eighth since the 
Society was formed. Owing to many well-founded com- 
plaints from influential men in various parts of Scotland, 
the Society seems, in a sense, to be at present on its good 
behaviour; but it is evident from a number of circum- 
stances that the complaining has thrown a good deal more 
energy and public spirit into the governing body. Ina 
measure this is shown by the greatly increased extent of 
the premiums offered, the increase this year as compared 
with the total amount offered in the year 1867, when the 
Society was last in Glasgow, being not less than 1065. The 
Society does not, as a rule, give any money premiams for 
agricultural implements and machinery, but, instead, the 
inspecting committee in that special department are autho- 
rised to award silver medals for inventions, improvements, 
or general agricultural collections, and to recommend im- 
plements for trial. In addition, it is competent for the 
Local Committee in the town where the Show is held to 
select any description of implement they think proper for 
special trial. This year, the influence of the complaining 
already referred to has shown itself in the governing body 
of the Society giving power to the Implement Committee to 
award special premiums for (1) machines for thinning 
turnips, and (2) machines for spreading manures, those 
being branches of the art of agriculture which at present 
are exciting much attention among practical farmers and 
implement makers in Scotland; and it is evident that they 
have been offered to some purpose. As is the rule at 
almost all agricultural shows and other exhibitions, a 
number of miscellancous collections of goods have got into 
the implement department of the present Show—which, by 
the way, is being held on Glasgow Green, which is ad- 
mirably fitted for the purpose in view; bat the implements 
certainly form by far the greater part of the display. 
Taking them altogether, however, there are 168 
partly covered and partly open, the exhibitors numbering 
in all 2220. 








The Show-yard opened yesterday, and to-day there is an 
immense gathering of people, indeed, to many 
thousands. The English agricultural implement 
whose names are ‘“‘household words” both in England or 
Scotland, are in a number of instances showing ona more or 
less extensive scale. Amongst them I may mention Messrs, 
Aveling and Porter, Messrs. Fowler and Co., Messrs, 
Harrison, McGregor and Co., Messrs. Haughton and 
Thompson, Messrs. Hornsby and Sons, Messrs. Marshall, 
Sons, and Co., H. R. Marsden, Messrs. Francis Morton 
and Co., Messrs. Picksley, Sims and Co., Messrs. Rich- 
mond and Chandler, Messrs. Robey and Co., Messrs. 
Samuelson and Co., Robert Willing, of Preston. There 
are various others who are either directly, 
or by deputy in the person of their agents. However, as 
most, if not all of them did their best at the Royal Agri- 
cultural Society's Annual Show, recently held at Taunton, 
it is not necessary that I should occupy space enlarging 
upon their exhibits now laid out before the Scottish public 
on Glasgow Green. Instead, I shall rather confine my 
attention to those at the stands of the Scottish exhi- 
bitors. 

It if at the Scottish shows, particularly those held at 
Edinburgh and Glasgow, that the genius of Scotch farming 
implement makers can be seen; and on this occasion it has 
come to the front very strongly. Scotland being the birth- 
place of the reaping machine, it was to be expected that 
such machines would be very largely exhibited this year. 
And such is really the case, for there are in all fully thirty 
exhibitors in that particular class, many of whom are Scotch 
firms, chief amongst whom may be mentioned Messrs, 
Murray and Co., Banff; Bisset and Sons, James D. Allan 
and Sons, J. P. Cathcart, Alexander Jack and Sons, May- 
bole; Kemp, Murray, and Nicholson, Stirling; Benjamin 
Reid and Co., Aberdeen; and John Wallace and Sons, In 
several instances some real improvement has been made in 
such machines during the past year, either in the way of 
new designs, or in the simplifying and strengthening of some 
of the most essential details of construction. Mr. William 
Craig, of Meldrum, shows three reapers, one of which, the 
invention of G. T. Yull, is attracting a good deal of atten- 
tion. There are several at other stands on whose behalf it 
is claimed that some decided improvements bave been made, 
but I must forbear to enter into details. 

Thrashing machines are also shown in considerable num- 
bers, and several of them are in motion. In this depart- 
ment Messrs. Murray and Co., Banff, show an excellent 
machine, which is to a large extent new, and is altogether 
of excellent design. This machine has an engine attached. 
Messrs. Gordon and Co., of Ayr, Benjamin Reid and Co., 
M‘Cartney and Co., of Cumnoch, and one or two other 
firms also show thrashing machines which severally have 
some good parts in their construction. 

Closely allied with those machines there are the winnowing 
machines, a number of which are also exhibited by Scotch 
makers. In chaffcutters, of course, Messrs. Richmond and 
Chandler bear away the palm, but several of their Scotch 
competitors make a good appearance, and give them a hard 
run for the success which is desired on all haads. 

Ploughs are exhibited in very considerable numbers ; 
and here again the Scotch makers show that they can take 
high rank as machinists. Many of the ordinary ploughs 


, are well worthy of commendation, but it is more in the de- 


partment of double-furrow ploughs that the interest of the 
onlookers and would-be purchasers is concentrated. The 
first place must certainly be given to Messrs. Pirie and Co., 
of the well-known implement works at Kinmundy, Aber- 
deen, where, indeed, it is said that such ploughs were first 
made and rendered practically serviceable to the farmer. 
However, Messrs. John Gray and Co., of Uddingstone, have 
attained so much success in the manufacture of such imple- 
ments, and have been so long in the field, that it is bat due 
that they should be bracketed along with the north- 
country firm. There are two or three other makers who 
exhibit in the same department, but none of them can lay 
claim to the eminent position attained by the firms just 


Of the grubbers there is a large display, and the Scotch 
makers are here certainly the chief exhibitors. Some of 
these implements are well worthy of commendation. Horse- 
rakes are still more extensively exhibited, and most of the 
Scotch makers of agriculiural implements show in this 
class. There is an extraordinary demand for turnip- 
thinning machines, as may readily be seen when it is men- 
tioned that one maker alone—Hunter, of Maybole—-sends 
out from 800 to 900 per annum of what he calls Dickson’s 
patent double-drill turnip cleaners, some of which are spe- 
cially designed for use on heavy land, and others for ase on 
light land. No other maker exhibits so largely in this 
class as the one whom I have mentioned. 

Daring this afternoon the Society's I Committee 
concluded their work as judges in the Implement Department. 
The following is the list of the Committee: J. W. Hunter, of 
Thurston, Dunbar, chairman of the Society's Machinery Com- 
mttee; David Stevenson, C.E., Edinburgh, consulting en- 
gineer to the Society; Professor Wilson, Edinburgh ; John 
Munro, Fairnington, Kelso; P. B. Swinton, Holyn Bank, 
Gifford ; James D. Park, Edinburgh, p engineer tothe 
Society. Local Committee : John Young, Fulwood, Paisley; 
J. Colquhoun, Corkerhill, Polloksbaws; Alex. Allan, Car- 
barns, Wishaw; John Waugh, St. John's Kirk, Biggar; 
John Murray, Grougar, Kilmarnock; James Dreanan, 
Auchinlee, Ayr. 
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against the Bill, $7 potions with 998 i o>. a 
favour of alterations, one petition with one signa- 
ture praying for the appointment of a Royal c - 
mission, and one petition with 179 signatures aski 
for a Select Committee. These 50 petitions wi 
1421 signatures and nothing on the other side, must, 
we think, have rather astonished the Lord Chan- 
cellor, who, we hope, is now thoroughly convinced 
that he has entirely misapprehended public opinion. 
But it must be borne in mind that the number of 
signatures is no real indication of the number of 
persons who object to the measure, seeing that many 
of the petitions were only sijmed officially by the 
president or chairman of the ; etitioning body and 
not by the individual member?. 

Although we have taken care to keep our readers 
thoroughly informed as to the progress of the 
measure, often at the risk, we fear, of being con- 
sidered wearisome, we must briefly recapitulate the 
history of the Bill. It was brought in by the Lord 
Chancellor, in a very able speech it must be admitted, 
on the 12th of February. The second reading took 


j 


of | place on the 26th of the same month. On the 11th 


remitting subscriptions is by Post-Office Order, but in those | of March it passed through committee with a few 
incee where postal orders ce Londen cannot be cbtsined 10] 51+ srations ‘the most notable being those in the 
at the London Office. ** previous examination” clause. e amendments 
ee were reported on the 8th of April, and it was read 
OONTENTS. ~~ time, and hy poets pg Ah the 13th 

F PACE ; ract | of the same month, It reac e Lower House 
Hew teoly vader => Shape ts || Tee Patent Bile te Memoria :. 97 | 0n the 15th, and was read a first time on the 20th 
tue Now Merchant Shipping Dili 92 || The Metropolitan Gas aad kives | Of April. Fortunately for the prosperity of the 
Notes from Cleveland and the || Pollution Bill...+..cs.cscecsese % | trade and manufactures of this coun it never got 
oo | any further, although the second ing was an- 





uges . #3 | Hydreolic Gear for Water-Tight 
Tilp's Locking Bolt between Ha- || Doows......0-esesesaceccecarese 102 
ginesand Tenders ......0.00++ 04 || Two-Horse Thrashing Machine 10? 
Punkeh for Cooling Railway Car- | bie Machine........+. 103 
-_ 7 laonrsga ascent 95 || The Weights on Foundations of 
Pishing Launch ..... ...« O61] | WulRllng® <x coccacecancecseces 103 
Wilhelm Bauer ....,0+seeeseeeees 96 || Foreign and Colonial Notes ...... 106 








We give with the present number a double-page plate of 
a Steam lequth.at Engines for Deep-Sea Fishing. 
The description of this plate will be found on page 95. 


ENGINEERING. 


FRIDAY, JULY 30, 1875. 











THE PATENT BILL: IN MEMORIAM. 


_ Lone before this all persons who are interested 
in the patent question will have learned, no doubt 
with lively satisfaction, that the Patent Bill has 
been withdrawn. Thanks to the pertinacity of Mr. 
Dillwyn, the Attorney-General was compelled on 
Thursday week to announce that the Government 
had decided to make an ‘“ awful sacrifice” of the 
Bill, and on the following day the order for the 
second reading was formally discharged. The Bill 
being now dead nothing more remains but to see 
it quietly buried. Public decency would demand 
that we should, at least, put on some show of grief 
and perhaps drop a tear as its premature decease. 
For once we intend to defy public decency and to 
express without any disguise that we are heartily 
glad that the Lord Chancellor's interesting bantling 
is no more. From the very first we wished it might 
meet with the fate as those “‘ whom the gods love” — 
we hoped it might die young, and we have spared no 
pains to dig its grave. There is a known 
in “another place” as “talking a Bill to death.” 
That has not Soon done in the present instance, but 
there is another and a very effectual mode of put- 
ting an end to an obnoxious measure—“‘ writing it 
3 mp Without laying ourselves open to a 
charge of arrogance, we that we may aspire to 
no ineonsiderable share in the interesting « 

We do not claim to have “led” public opinion, but 
we do claim to have expressed it, as the events of last 
week have very plainly proved. The public at-large 








nounced amongst the orders of the day week after 
week. As we have already stated, the order for the 
second reading was discharged on the 23rd inst., 
and the Bill was at an end. 

If there exists in the breast of the Commissioners 
of Patents any real desire for reform, we cannot 
forbear pointing out to them once more that they 
have powers under the Act of 1852 to make rules 
and regulations which would remove many of the 
defects in the present law. But more than this, 
there are matters of the merest departmental routine 
which would — looking to, and which the 
authorities should be ashamed to have neglected to 
such an extent as to give cause for public attention 
being called to the matter. We allude more parti- 
cularly to the want of proper indexes, and to the 
delay which takes place in the publication of the 
“ abridgments.” It will scarcely be credited that 
all the classified “‘abridgments” stop at the year 
1866! The expense and trouble of a search is thus 
rendered very great, and matters are not improved 
by the bad indexes which the public are forced to 
put up with. We must however in fairness admit 
that the index for 1874 is a vast improvement w 
its predecessors, and leaves indeed little to be de- 
sired, but why cannot the improvement be made 
meres Ys and how is it that the whole of the 
annual indexes are not incorporated, as is now being 
done by the United States Patent Office? The 
library, too, might be greatly extended. 

The justice and reasonableness of these a 
are so insultingly self-evident that we feel inclined 
to apologise for bringing them forward. In a very 
few weeks the Lord Chancellor will have left Lon- 
don far behind him. We most respectfully to 
suggest that the very simple but important reforms 
which we have above all to, would form no un- 
worthy piece of “holiday work.” But his lordship 
must not rest satisfied with simply merges a 
scheme, he must insist on it being carried out, if, 
as is almost certain, it involves additional 
must further compel the “ sweet little cherub 
sits up aloft” at to alter its tone for 
once. If common rumour is to be trusted, “My 
Lords” have on more than one occasion treated the 
recommendations of the —— pth Scr 
either with contemptuous silence, or with a more 

refusal. In the mean time new burdens 
are laid upon the long-suffering inventor, the patent 
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un urna - gam GUN. 

E have recently referred to experiments 

be made, in the United States with some new 

among them being a cast-iron 
Parsons : 


of the cast-iron gans now 
forming the United States heavy armament should 
be converted in a similar manner. 

The gun with which the e just re- 
ferred to were carried out was originally a 10-in. 
smooth bore cast-iron piece. The bore was enlarged 
to a diameter of 13.5in. and a wrought-iron tube 
2.75 in. thick was introduced. ‘The cast-iron shell 
had been made in 1866, the ultimate tensile strength 
of the metal was 32,369 lb. perinch, and the initial 
tension on the gun was 12,000 lb. The iron tube 
was manufactured by Sir William and 
Co., and the clearance between the outside the 
tube and the shell was about ,},th of an inch. 

The gun per bes been pop dbtone ee pre- 
ponderance, ani its conversion it became heavy at 
the muzzle. This would be the case with all the 
similar guns so converted, and it is proposed to 
overcome the difficulty by reducing the diameter of 
the trunnion from 10 in, to 8 in., removing the metal 
eccentrically, and then ing eccentric rin 
over the trunnions until their diameter is restor 
and the centre of gravity is brought into the re- 
quired position. A collar at the muzzle keeps the 
tube in the gun, and a screwed Plug prevents it 
from ing. The riflin g consists of fifteen ves 
of equal width with the lands, the rate of twist 
being 1 in 40. The powder employed was that 
known as the double hexagonal grain, to which we 
referred on a recent occasion. ific gravity 
is 1.7511, and the weight equals 80 grains to the 

und. ‘The dimensions of the grains are as follows : 

idth between faces of cones .7 in,, width over all 
.75 in., width of faces at each side .32 in., thickness 
of el portion between bases of cones .15 in, 
wo classes of projectiles were oyed for the 
trial, known as the Butler and i ee garry 
to the former we shall refer again with 
considerable detail—but only sixteen rounds were 
ithe following aie f the leadin, i 
ollo are some 0} g pomesnan 
of the trial: Five rounds were fired with charges 
rising from 20 lbs. to 25 Ibs., and weights of pro- 
jectiles from 160 Ibs. to 175 Ibs. No change in the 
tube was detected after these firi 

Seven rounds were then fired with 35-lb. batter- 
ing charges, and 173-lb. projectiles. After these 
rounds it was found that the tube had set at some 
points hard the cast-iron shell, and that at 
the point of maximum pressure, the diameter had 
increased to 8.007 in. 

With the same charge 38 further rounds were 
feed, of which odyeniy with projectiles of a. 
weight ; after these the greatest a 
tube was .002in. at the charge, .003 at the 
projectile. Sixteen rounds were then fired with 
a different class of projectile, weighing 165 |b. ; 
these gave very bad edie, and were discontinued. 
They were succeeded by 50 rounds with 35-Ib. 
powder charges, and 174-lb. projectiles, with a fur- 
ther enlargement of .001 at a position from 36 in. 
to 40in. from the bottom of the bore, the tube 
at this point not having been previously extended. 
Sixty- rounds were then fired, of which 50 
were with projectiles weighing 187 lb. No further 
enlargement was detected, but beyond the trun- 
nions the tube set out .002in. One hundred addi- 
tional rounds with Legh goucy resulted in a 

t of .002in. at a point 24in., 
from the bottom of the bore. These were suc- 
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In conducting these experiments the velocities 
were measured with the Le Boulengé ,and 
the Rodman pressure gauge was also em The 
maximum muzzle velocity was 1459 ft., mean 
maximum pressure with battering charges was 
31,282 Ib., and the maximum energy of a 
per inch of shot’s circumference was 320, foot. 


pounds. aii 

The results thus obtained are it will be seen highly 
satisfactory, and open up an effective mode for the 
improvement and eee of the United 
States ordnance, of which the cast-iron is the best 
in the world. The present armament of the United 
States for coast defence includes 1294 ten-inch Rod- 
man guns, and in their re the Ordnance Com- 
mittee point out that these guns are at present use- 
less for purposes of defence against armour-plated 
vessela, so that the casemates and batteries con- 
structed at an enormous outlay, are comparatively 
useless, and must remain so, until the present arma- 
ment shall have been replaced by new guns, or 
the present ones are converted into efficient rifles. 
They consider that the trials already carried out 
with the 10-in. converted Rodman, are sufficiently 
encouraging to justify the expectation that by the 
same process the existing cast-iron guns can be 
converted into formidable weapons, but before re- 
commending any extensive change, they propose 
to earry out further trials with another 10-in. and 
a 12-in. calibre Rodman, similarly converted, 








THE METROPOLITAN GAS AND 
RIVERS POLLUTION BILLS. 

We regret to find that, as we fully anticipated, 
the Rivers Pollution Bill is withdrawn for this 
session, Like the Gas Regulation and Merchant 
Shipping Bills it has suffered from the want of re- 
solution on the —_ of the Government to effect 
really substantial reform. During the entire session 
party spirit has been in abeyance, there has been a 
general unanimity of opinion on nearly every sub- 
ject, and the defaults of the whole matter may be 
fully accounted for as a leading daily paper has re- 
marked to the effect ‘‘ that the original fault of the 
Ministry is a desire to avoid difficulty,” which was 
apparent in small matters as well as great. They | 
refused to face any obstacle which appeared to be in | 
any degree serious, and endeavoured to evade it as 
cleverly as possible. 

We have ny om | expressed our opinion in re- 
spect to Royal Commissions and Select Committees. 
As arule these are excellent artifices which will 
answer the purpose of shelving inconvenient ques- 
tions, and no matter what party is in power, such 
have constantly been resorted to. In the present 
year we especially notice the Merchant Shipping, 
the Metropolis Gas, and the Pollution of Rivers 
measures, all of which have been the subject of re- 
peated inquiry during the last twenty years, each of 
which was promised to be settled during the present 
session, and all of them are left as remanets for 
future legislation. In the present article we have 
simply to draw attention to the status of the two 
latter questions, the Merchant Shippiny Bill requir- 
ing, for many reasons, a separate notice. 

As already stated in a brief ph at page 59 
ante, the Metropolitan Gas Seguin Bill was 
remitted by the Government to consideration during 
the next session, under the assurance that the s/a/xu 
quo should be maintained in its discussion next 
year. Mr. Disraeli promised that, in the coming 
session, the promoters of the Bill (the Metropolitan 
Board of Works) should be eee as nearly as 
possible in the position they had reached during 
the present session. Of course, much of the delay 
that has occurred has been due to the opposition of 
the interested gas companies, and probably the 
latter prudently reckoned on this course to defeat 
any change of the present laws. But the Govern- 
ment has no power to carry out its promises, for it 
lies at the option of the pas companies to renew 
their opposition to fresh legislation with equal, if 
not greater power, than they have yet exercised ; 
and that has been quite sufficient during 1875 to 
set at defiance every authority beside themselves. 

That the Gas Question is one of no ordinary 
magnitude is apparent from the fact that the total 
gas rental of the London Companies in 1874 
amounted to no less than about three millions ster- 
ling, or more exactly, it reached 2,925,687/., while 
a the rental was just about 2,500,000/. 

ifference was partly caused by the price of in 
1874, which, as our readers the aed prod Ek 
early in the year, and governed the whole of 1874 





in regard to the chief companies. In 1872, the 
Chartered and Imperial Companies for 
ordinary gas 3s. per 1000 feet; in 1873, the 
Chartered charged 4s. 4d., and the Imperial 4s. 8d. ; 
while, in 1874, the price rose to 5s, for both com- 


In respect to the question of dividend, we have 
already pointed out that the two leading companies 
may practically be supposed to have a guaranteed 
dividend of 10 per cent, perannum ; this is, in fact, 
really secured to the shareholders, hence the rise of 

ice in 1873 and 1874 to insure that return. But 
in 1874 the Chartered and Imperial earned much 
more than was requisite to pay that dividend, prac- 
tically, however, it —- that taking the whole 
capital, the actual dividend earned was about 8.6 
per cent. in the case of the Chartered Company, 
and the same amount is stated in respect to the 
Imperial Company. ‘This 8.6 per cent., therefore, 
appears to be a kind of average rate of dividend 
over the whole share capital, taking the dividend at 
its full legally guaranteed value, various portions of 
the capital being subject to varying dividends. 

It appears that the total share capital of the Lon- 
don gas companies amounts to 8,887,281/., beside 
loan capital to the extent of 1,718,512/., making a 
total of capital of 10,605,793/. Of this the Chartered 
owns capital to the extent of 3,963,500/., and the 
Imperial has one of 3,226,705/. The Pheenix Com- 
pany’s capital is fixed at 1,057,000/., all the rest of 
the metropolitan companies being individually less 
than one million each. 

Early in the present month an influential deputa- 
tion waited on the Chancellor of the Exchequer, 
representing the metropolitan companies gene- 
sai. Sir Charles Adderley, the President of the 
Board of Trade, being also present. There is no 
doubt that this deputation had much influence on 
the decision of the Government in reference to the 
postponement of the Bill, while the lateness of the 
session, and the accumulation of measures on hand, 
afforded additional, and we presume overpowering 
reasons. 

Of course we may expect that the interval between 
now and next February will not be wasted by either 
the companies or the consumers, and that co uently 
we shall have in prospect an earnest struggle involv- 
ing an immense expenditure of money in addition to 
that already wasted. One advantage, however, 
will have at least accrued. Abundant information has 
been gathered in regard to the whole details of the 
gas interest, whether affecting the metropolis or the 
country at large, and considering that perhaps 
capital far exceeding one hundred millions is affected 
by the discussion, some reasonable and final solution 
of the difficulty may, by quiet thought, become at 
length possible. 

In respect to the Rivers Pollution Bill the efforts 
of the Government to get it passed through the 
House of Lords were only successful by the omis- 
sion of all the clauses affecting the real solution of 
the question. In the form the Bill came into the 
House of Commons it was really confined in its 
operation to the prevention of solid matters, such 
as cinders, mining refuse, &c., being cast into 
streams, the question of sewage and manufac- 
turing causes of pollution being withdrawn. It 
will Se remembered that early in the session 
Dr. Lyon Playfair foresaw the difficulties that 
would attend an attempt to solve the entire ques- 
tion, and urged on the Government the prudence of 
withdrawing the greater portion of the Bill. This 
advice they at last followed, but owing to a fear of 
a very critical discussion by practical men in the 
lower House, and possibly to the difficulties which 
Sir John Hawkshaw must have discovered during 
his investigations at Glasgow on the state of the 
Clyde, the whole question is left unsettled, The 
effect of this has been that some of the sewage pre- 
cipitation companies have hesitated to step to the 
rescue, At a meeting of the Phosphate Sewage 
Company recently held, it was decided, owing to 
the uncertainty arising from the oscillating poli 
of the Government, not to press for contracts wi 
towns and other authorities to deal with their 
sewage until next session. 

It therefore appears that matters on gas, water 
supply, and sewage disposal have come to a dead- 
lock, The Government has done, and apparently 
can do, nothing ; even the sewage doctors stand 
aloof, and consequently the authorities of towns 


The | must remain, if possible, quiet, with the chance of 


Cc and Common Law Suits ing their 
pecrera Fe official life. Never was anion more 
promising in its commencement nor more disap- 





inting in its results, We cannot remarking 
f conta that if any 650 men ted hen chosen 
outside of Parliament, of the average intellect which 
the commercial element of our kin possesses, 
such a result would not have happened, for common 
sense would have replaced what is usually known as 
hereditary and constitutional wisdom, and the 
actual wants of the people would have been more 
justly appreciated. 





SHIPPING LEGISLATION. 

Tue close of the present Parliamentary Session 
has been unexpectedly enlivened by a volcanic ont- 
burst on the part of Mr. Plimsoll, and a more than 
questionable policy on the part of the Government. 
At the opening of the session, the intention of the 
Government to devote much time and care to the 
preparation and passing of adequate measures for 
the protection of merchant sailors was set forth 
prominently in the Royal Address. At the same 
time Mr. Plimsoll and the friends and adherents of 
that enthusiastic but somewhat imprudent gentle- 
man were assembling all their forces with the ob- 
ject of passing through the House the measure 
which had already sustained previous defeats. 

Now, at the conclusion of the session, we find 
that the fair anticipations shadowed forth in the 
Queen’s Speech have been altogether without sub- 
stance, so faras present resultsare concerned, while on 
the other hand, Mr. Plimsoll’s measure is postponed 
until the winter. It was the announcement of this 
action on the part of the Government which brought 
from Mr. Plimsoll the furious and foolish outburst, 
which, if it has done him and his measure no real 
harm, has at least placed him in the unenviable 
position of being pitied by men of calm judgment, 
while his tirade has raised a whirlwind of super- 
fluous indignation throughout the country, and 
—_ to hungering politicians much unsubstantial 
Meantime the Government, which cannot be held 
free from blame, chiefly because it did not announce 
its intentions at an earlier date, has prepared an 
expediency Bill, the text of which we publish on 
another page, and which is designed to satisfy the 
requirements of the case, until such time as a more 
complete and IF esr measure can be welded 
into shape. e venture to think that this tempo- 
rary legislation will fall far short of the purpose for 
which it is intended, but at the same time it is 
sufficiently wide in its scope to prove two things, 
which will be of infinite service to the permanent 
measure. It will afford means of arriving at the 
feeling of shipowners and of crews, and it will 
test the stuff of which the Board of Trade is com- 
posed, and the efficiency of its existing, as well as 
of the scratch staff that must be got together to put 
the Bill into full force. 

It may be interesting here to recall briefly the 
vicissitudes through which both Mr. Plimsoll's and 
the Government measures have passed before they 
were shelved and their temporary substitute was 
called into being. 
ao wes a we ge See —and Mr. Plimsoll 

airly earned the historical pedestal upon which 

he stands—how that gentleman with eon im- 
petuosity than judgment entered into the cause of 
the merchant seaman, and when —the session before 
last—the Royal Commission was embodied to in- 
uire into the subject, Mr. Plimsoll wisely urged 
the necessity of legislation before the ponderous 
duties of that body were accomplished. Fie sought 
to impose upon the Board of Trade the onerous and 
practically impossible duty of surveying all un- 
classed ships, of fixing a maximum load line, and 
prohibiting the carriage of deck cargo in the winter. 

But this measure—and as we have already pointed 
out it was an unwise measure—came to nothing. 
The Royal Commission leaned towards the Board of 
Trade and away from Mr. Plimsoll, and in 1873 the 
Bill conferring increased powers on the of 
Trade was passed, and that body, awakened by Mr. 
Plimsoll’s untiring agitation, roused themselves from 
their official calm, became surprisingly active, and as 
Sir Charles Adderley stated in the House on 

of no less than 
were, from one 

to sea. 
1873 and 1874 Mr. Plimsoll suffered much, y 
through his zeal outstripping his discretion, but more 
from wilful attacks and prejudiced mi tation. 
in the peters year he brought for- 
i his Bill, somewhat modified, at the second 
reading it was lost by a narrow majority, chiefly on 
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the ground that it was inexpedient to proceed until 
the Report of the Royal Commission had been 
jasned. The Government Bill, which has now been 
shelved, was introduced to the House on the 22nd 
of February last, and as it was originally framed, 
contained many elements of weakness, some of which 
were eliminated before it reached its final stage of 
postponement. Meanwhile, Mr. Plimsoll’s modified 
measure was becoming more warmly supported 
both within and outside the House, and had he suc- 
ceeded, the Board of Trade must have prepared 
itself for many changes. We have in various 
articles traced the Government Bill through its 
yarious stages, and watched it with some sa- 
tisfaction grow into a more useful and prac- 
tical measure than when it was first drawn up. 
But now its fate is sealed until next session, and 
possibly it will improve by the postponement; 
meanwhile Mr. Plimsoil’s friends and adherents are 
increasing either through conviction or enthusiasm, 
and he will fight his decisive battle next winter with 
better chances of success than could have been pos- 
sible for him now. For these two reasons, there- 
fore, there is good in the delay that has taken 
place. But the most important subject to be con- 
sidered in this matter is the merchant seaman in 
whose bebalf all this incomplete legislation and 
public agitation is taking place ; and to secure his 
interest the Government has prepared the temporary 
Bill now under discussion. As a measure it is surely 
comprehensive enough and stringent enough to 
meet the present requirements of the case, when re- 
garded from a Government point of view. But 
unfortunately it throws the work and the responsi- 
bility upon the Board of Trade, which is to in- 
struct their officers to detain on their own authority 
any ship which that officer may consider to be un- 
seaworthy, either on account of the defective con- 
dition of her hull, machinery, or equipments, or by 
reason of excessive or improper loading. More- 
over, a complaint made by one-fourth of the crew 
of any ship, as to its defective condition or im- 
rod loading, shall be sufficient to justify the Board 
of Trade officer in detaining the ship until due ex- 
amination has been made. 

To carry into effect these measures the Board of 
Trade must largely increase its staff to which these 
greatly increased powers are given, and it must 
also largely change and improve the efficiency of 
this staff, which, if these responsibilities were en- 
trusted to it, as at present constituted, would almost 
certainly, before the expiration of the Bill, bring 
the Board of Trade into aaneete, harass shipowners 
unnecessarily, and do very little towards saving life. 

On one point Mr. Plimsoll may, we think, fairly 
console himself. Before any permanent measure 
can be passed the Board of ‘Trade must make such 
necessary reforms as will enable it to deal with this 
great question, not only to the satisfaction of the 
official mind, but to the satisfaction of the nation. 
In such a case Mr. Plimsoll will see the cause he 
has undertaken atleast partially successful. But if 
the Board shows its incompetency to deal with the 
measure, then the permanent Bill of the Govern- 
ment is doomed, and Mr. Plimsoll will have a clearer 
field before him. 

We publish in our columns this week an article 
from the Times in a somewhat condensed form, upon 
the «es of classed and unclassed ships. It will 
be seen that this statement bears strongly upon 
the suggestions we have persistently made in this 
journal, that classification in a recognised public re- 
gister such as Lloyd’s or the Liverpool Under- 
writers’ Registry, would prove a far greater safe- 
guard than Board of Trade inspectors. Such a 
classification would of course form only a part of 
the whole scheme, but it is, we think, evident that 
if it were compulsory that every British vessel 
before leaving our ports should show her certificate 
of seaworthiness from such a registry office, a great 
safeguard would be established, and an element of 
danger removed without in any way hamperin 
trade, or interfering unnecessarily with perso 
nights which this temporary measure woul § appear 
to touch somewhat rudely. We shall watch its 
working with much interest. 








THE ANEROID: ITS CONSTRUCTION, 
PRINCIPLES, AND USES. 
No. L. 

Tue aneroid has become an important instrument 
from its usefulness as a substitute for the mercurial 
barometer, and those who use it are generally de- 
“irous of becoming acquainted with its construction, 


with, its indications are not stable and absolute like 
those of the barometer in the next place, and con- 
sequently it is not capable of the same degree of 
precision as the barometer. ; 
portable and sensitive indicator of variations in the 
atmospheric pressure, so that it serves as a useful 





vo Mapeed ie Sean abe a gps et 
of the instrument and its use, but few people con- 
sidered the information which they afford sufficient 


or satisfactory. It is no longer necessary to 
the instrument with glossy cmeiae, being vind to 
its merits and blind to its faults; it has proved so 
serviceable, that everything that can be said fairly 
about it ought to be plainly stated, not, however, 
with the whole and sole view of writing a oe 
manual, but rather combining that view with an 
effort to be accurate, truthful, and thorough, of aim- 
ing at producing a treatise which will be scientifically 
complete and correct, both as regards the descrip- 
tion of the instrument and the explanation of it uses. 
Such a treatise we hope to produce in these papers. 
The aneroid is dependent upon the mercurial 





barometer for the graduation of the scale to begin 
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Fig 


Nevertheless it is a 


weather glass either on land or at sea, and for 
measuring heights, though less valuable, it is far 
more convenient than the barometer. 

It contains no fluid, being entirely made of 
metals; hence the name, which, according to the 
‘‘ Imperial Dictionary,” is derived from a, without, 
neros, moisture, and /idos, form ; about as awkward 
an etymology as could be devised, being a little 
worse perhaps than that of barometer, from daros, 
weight, and mefron, measure. 

The aneroid may be defined to be a machine in 
which multiplying and indicating mechanism is 
made to exhibit the small fiections of the elastic 
surfaces of a closed cylindrical box when compressed 
by a varying external force resisted by an accessory 


spring. It consists of the acting parts, the trans- 
mitting , the indicating , and the frame- 
work. ‘The acting parts consist of a box, exhausted 


of air, held distended by a spring of supposed con- 
stant force, in opposition to the atmospheric pres- 
sure. The action of the box, therefore, is like that 
of an elastic cushion undergoing alternate flattening 
and swelling according as pressure is applied or 
withdrawn, and corresponding to the rise and fall 
of the mercury in the barometer. These oscillations 
of the ends of the box are not perceptible to the 
eye unless mechanism is applied to enlarge them and 
transmit them to an indicator, which must not 
merely show but measure them also. The acting 
and the transmitting constitute the 
**movement.” ‘The framework exposes the indi- 
cating parts to view and protects the movement, 
The invention is entirely of French origin. The 
idea of such an instrument occurred to Conti in 
1798, but he did not mature it. The actual instra- 
ment was invented by Vidi, a French advocate who 
had a bias for mechanical pursuits. After many 
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year Oe Se ee Ss: ae the aneroid, 
there adding anew 
pears fer cy arrears 74 are flake 
has certainly proved of 


It is satisfactory to know, 
notwithstanding lengthened and expensive 
ion in successfully defending pres: ime 
France, he realised a large 

He died in 1866.* 
aneroids, formed the vacuum 
5 a drum, out of thin copper, 
having the flat surfaces corrugated in concentric 
ngs, and the cylindrical surface ed also 
i ends. ‘The object 
tion in the given 
more aeenye. and freedom of action 
mere es would present. The corru- 
gated cylindrical surface was soon abandoned for 
a very thin and wider cy- 
ee alent a box 
collapses © pro- 
cess of exhausting the air, 
the two flat sides being 
forced nearly into contact 
with ag yo at their 
centres, pressure 
of the atmosphere. These 
ted surfaces he 
drew apart, by attaching 
one by its centre to a 
foundation and lifting the 
other by means of a lever 
and a strong spring. This 
system will remain in 
uilibrium if the atmo- 
spheric pressure on the 
one hand, and the elas- 
ticity of the metallic box 


— 














and the spring on the 
other hand, remain con- 
stant. j the 


elasticities of the box and 
spring as constants and 

¢ pressure of the atmo- 
sphere as the only varia- 
ble, then the compression 
of the box by increased 
pressure, and its exten- 
sion by the spring when 
the pressure is decreased, 
become exponents of the 
variations of the pressure 
of the ambient air. 

To this system Vidi 


applied me i for 
cularging the movements 
of di ion of the box, 
adjusted them to the indications of the mercurial baro- 
meter, and measured them on a scale. Thus he com- 
pleted the instrument, and its manufacture became a 
mechanical art, During the time over which his 
patent extended he did not make the instrument in 
a smaller size than 44 in. in diameter. The expira- 
tion of the patent gave freedom of action to me- 
chanical ingenuity ; various combinations and modi- 
fications of the parts were attempted, resulting in 
the suppression of the lifting lever for one thing, 
while as regards size the most important changes 
were made, reducing it gradually until it attained 
the portable form of an ordinary watch. 

Vidi's construction has been found very suitable 











for obtaining a thin aneroid for the pocket. On 
this account, if not for the sake of priority, Vidi's 
instrument should be described in detail. A front 


* 


view is shown in F ig. ], and a transverse vertical 
section is given in Fig. 2. The glass front, about 
44 in. in diameter for the ordinary size, with the in- 
dicator or hand, and the graduated dial over which 


it traverses, are depi in Fig. 1. The brass 
cylindrical case extending about 2} in. at the back 
of the dial and containing the mechanism, is shown 


in outline in Fig. 2. The graduations on the dial 
signify inches and tenths of an inch so as to coin- 
cide with the scale of the mercurial barometer. 
A A is a cylindrical box about 3 in. in diameter 
and 4 in. in thickness. The top and bottom of the 
box are made of thin discs of copper, or German 
silver, in concentric circles to render 
them pliant to the compressing and distraining 
forces. The best attainable vacuum should be 
formed in this box, when it must, of course, be 
hermetically closed. One side is fixed by the centre 
to a foundation plate which is fastened to the back 








failures and the exertions of many years, about the 


© Vide Journal of the Society of Arts, December, 1866. 
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of the case of the instrument. A strong iron lever, 
resting on two knife-edge pivota, as a fulcrum, is 
connected with the top of box, so as to distend 
or raise it, in opposition to the atmospheric ure, 
by the resistance of a strong coiled steel spring, 
acting at the end of the lever's long arm. This 
lever, which may be considered to have the shape 
shown in Fig. 3, is simply placed upon pivots which 
are under the ends F F, looped by the spur C to the 
centre of the box, and rested upon the spring at S. 
‘The arm S of the lever is connected with a system of 
bent levers, and this again to a length of watch- 
chain which is kept closely coiled on a barrel by the 
tendency of a spiral spring to distend itself. The 
arbour of the barrel carries the pointer. When the 
pressure of the air upon A decreases, the elasticity 
of the spring 5 causes it to lift the lever, and there- 
by the top of the box is raised atC. When the 
pressure of the air increases the ends of the box are 
pressed inward, the lever is depressed, and the 
spring is compressed, Thus with the varying re. 
sure of the atmosphere the top and bottom of the 
box slightly approach and recede from each other 
in alternations. The bottom being fixed the motion 
takes place at the top. But it is too small to be 
perceptible to the eye. The purpose of the acces- 
sory mechanism is to enlarge this motion, and not 
only to make it sensible but measurable also. It 
is evident that whatever motion occurs on the top 
of the box is much increased at the spring S by the 
mere difference of leverage. But the bent levers 
multiply it still more, till finally what is really a 
small motion in the chain turns the pointer through 
an are of a large circle. It has been calculated 
that a displacement of the centre of the top of the 
box through only one two-hundredths of an inch 
causes the pointer to traverse an arc Sin, long. 
The mechanism is so arranged that the spiral spring 
is always in a state of tension, so as to be able to 
keep the pointer in its proper position. When the 
atmospheric pressure increases, the chain drags the 
barre! and with it the pointer round towards the 
right hand, and while this is taking place the spiral 
is being coiled up. When the pressure decreases 
the spring reacts and carries the barrel and pointer 
back to the left hand, 

The aneroid as thus constructed exhibits the 
principle of the second order of levers; for its 
principal lever has the fulcrum at one end, the re- 
sistance of the spring at the other end, while the 
atmospheric pressure acting upon the vacuum box 
is the power applied midway between the fulcrum 
and the resistance. 

Fig. 2 affords an explanation of this leverage. 
I.L represents the lever, F the fulcrum, A the 
vacuum vase pulling the lever towards it at C, S the 
spring exerting a contrary resistance upon it. This 
spring is compressed by the pressure upon the vase, 
If, therefore, the vacuum be destroyed by the ad- 
mission of air, the lever LL may easily be thrown 
off the fulerum and spring, since it is only kept in 
position by the atmospheric pressure acting upon 
the vacuum box. The equation of equilibrium is 
A (in pounds) x C F=S (in pounds)xS F. Now, 
the power A depends upon the completeness of the 
vacuum and the size of the vase. ‘ In order to as- 
certain the actual weight produced by the atmos- 
phere upon the surface of the vacuum vase, recourse 
was had to an experiment — positive demon- 
stration. The hook of a steelyard, or spring 
weighing machine, was attached to the ory part 
of the vase by the pin, and on being pulled up to 
the point parallel to the top of the vase showed the 
weight of 441b."* The ratio of C F to FS being 
nearly as 1 to 6; Sx6=1x44; or S=7.3lb. Sup- 
posing the lever itself exerts a weight of half an 
ounce wpon the vacuum box; then, since two 
barometric inches equal 11b. of pressure, the 
aneroid will read .06 in. less when in a vertical 
position with the weight of the lever in no way 
pressing upon the box than in the horizontal posi- 
tion. This difference between readings in the 
upright and in the flat positions is commonly noticed 
in aneroids; consequently they should always be 
read in the same position. 

In Fig. 4 let the dark lines represent the position of 
the principal! lever, link, bent lever, and chain, when 
the pointer is at 3lin., and the dotted lines repre- 
sent their position when the pointer reads, say, 
13in., so that the change of position is due to a 
difference of pressure amounting to 18 in., a ran 
which is sometimes given to a mountain aneroid. In 
the isoceles triangles D B E and A BG, the angles 


* Vide “ A Treatise on the Aneroid,” by E. J. Dent, 1849. 





DBE and ABG are equal ing the 

motion of the bent lever on its pivot or axis B), con- 
sequently these triangles are similar ; and, therefore, 
AG:AB::DE:DB, or AG = ABODE. Further 
the rise at C is to the rise at L very nearly as C F 
isto LF. From an actual instrument the 

were measured as follows: F C=.225in., C L=l1in., 
F L=1.225in., L A=.32 in., AB=.12 in., BD = 
.32in., D E=.3in.=length of chain wound round the 
barrel for 18 in. of pressure taken off the vacuum box, 
which was indicated on a circle 1.57 in. in diameter. 
The diameter of the vacuum box was about | in. 


From these data A G= se =.1125, which is 
the rise at L, ‘Then the rise at C= aan 
. a 
0207. Further, the length of the circular scale= 
1.57 x 3.1416=4.9323 in. Hence, it appears that 
the motion of the vacuum box is magnified on the 
scale sor = 238 times. These figures convey to 
the mind a good idea of the very small motion of 


the vacuum vase for the ange of atmospheric | jost, 
it 


pressure of 18in.; and: appreciate the 
ae os i < der mg oval enue it 
to give indication change of pressure 
below even a tenth of Such a change can 
be detected on the scale, even there an 
inch is contracted to about a fi of its 

length. From the es character of 
dividous of the tela y readily ily: ‘be imagined 
divisions e $ j 

inferiority of the cased ‘to 

which the motion of the 

directly by the scale in stan 

that the details just given ket 
aneroid, while the most con aly used are larger, 
and only some few are smaller in dimensions, 
cepniielan the disparity in size will not materially 
influence the conclusion. 


CLASSED AND UNCLASSED SHIPS. 

In the Times of yesterday appeared an interesting 
and valuable inquiry into the comparative numbers 
of losses of classed and unclassed ships. As bearing 
closely upon the whole question cf Merchant Ship- 
ping Legislation, we think it of sufficient import- 
ance to place it on record, as well for present in- 
formation as for future reference. 

“ The Slowing few figures will show that the proportion of 
losses among unclassed ships is double as great as among 
classed ships, and that the insurance risk is three times as 
great on unclassed ships as on classed — We give results 
only for ships classed or unclassed in Lloyd's Register, be- 
cause of them we can speak with certainty. This, as will be 
seen, gives to what we term ‘ondaanet ships the advan- 
tage, whatever it may be worth, or wont vessels classed 
in other registers than Lloyd’s Register. e take also sea- 
going ships only, because it would be ifestl isleadi 
to include yachts, fishing emacks, and other small craft, which 
undergo none of the risks of a seagoing trading ship. The 
Committee of Liloyd’s Register deem all vessels of 100 tons 
and upwards worthy of a place in their register, whether 
el or unclassed. We take the same limit as defining a 
sea-going ship. Here, again, we give the unclassed ships the 
benefit of including a large number of yachts and other 
vessels that are nursed carefully in harbour during the winter 
months and rough weather, many river steamers, lighters, 
tugs, &c., for the most part that never venture out 
of smooth water. To eliminate all these vessels from the 
comparison, so as to arrive absolutely at what we want, viz., 
the —— of loss among the vessels which actually risk 
life property on the seas and around our coasts—would 
take too much time. So we take all vessels of 100 tons and 


upwards as a a ion, but as erring somewhat 
in deeony of 2 
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gister was being 
wrecked, lost, sold to foreigners, or converted into hulks. Pre- 
vious to that time these lists were kept in manuscript. We have 
a complete official record for the whole of 1874 and the first 
six months of 1875, showing the ton of the vessels and 
the cause of the loss of register. Eliminating from this 
record all reesels under 100 tons, all enneds een OR, sold 
to foreigners, or converted into stationary hulks, we get at 
the total number of casualties resulting in the loss of the 
ship reported to the Board of Trade during that period. 

“ These casualties may be divided into two classes—one 
containing ships which are stated to have been stranded, 
wrecked, sunk isi ise | 
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signed not directly traceable to the unsea worthiness of the ship, 
the returns are as follows : 

“In 1874 the number of British ships of 100 tons and up- 

— lost, foundered, issing, f abandoned was 281, of 


yd's 
of 
was 1.68 per cent. of 


.26 per cent. not so 
year the 


77 were classed in Lloyd's Register, and 123 were not so 
classed. The total number again, as above, was 11,362, of 
which 5893 were classed in Lloyd's Register, and 5469 were 
not so classed. Se reed bee Sates See oe 
first six months of 1875 was, therefore, 1.3 per cent. of ships 
classed in Lioyd’s Register, and 2.25 per cent. of ships not s» 
classed. These figures, which have been obtained from 
official documents at the Board of Trade and from 
Lloyd's Register fully bear out the statement made 
es ———s vessels not classed in Lloyd’s Register 
are in more t twice as great portions as those 
which are so classed. _ 

“ Put in a tabular form, the foregoing results stand thus : 
Losses ov Britisu Surps or 100 Tons aNp UPWARDS 
DURING 1874-5. 

LOSSES FROM ALL CAUSES, WRECKED, STRANDED, FOUS- 

DEBED, AND MISSING. 


Number of Shipsin | Number of Ships 
Existence. Lost. 


j - 


hile 


© oe 
se 
hyde 


Year 1874 ...| 11,560! 6115 | 5454 
First half 1875 .. 11,362) 5893 | 5469 








Percentage of Ships Lost. 
Classed Unclassed. 
Lloyd’s Reg. Lloyd's Reg. 


Year 1874 ro «os 2.96 ws 7.55 

First half of 1875 oe 2.29 ake 4.77 

Total last 18 months... 5.25 ote 12.82 
LOSSES FROM FOUNDERING, MIssINnG, &c., EXCLUDING 
STRANDING, COLLISIONS, &c. 


Number of Ships in | Number of Ships 
Existence. Lost. 











Year 1874 _—... 11,569 
First balf me mate 





Year 1874 pon 
First half of 1875 i 
Total last 18 months... 2. ote 551 
* We have not such complete data as the foregoing for 
earlier years than 1874, but it may be i with con- 
fidence that if similar investigations for those years were in- 
stituted the results obtained would be substantially the same 
as those we have given for 1874 and 1875. The whole of the 
losses for British vessels of all sizes are given below for the 
1872, 1873, 1874, and the first half of 1875; and it will 
seen that in all cases the loss of vessels not classed in 
Lloyd's — is much greater than the loss of those so 
classed, and bears about the same proportion in 1872 and 
1873 as in 1874 and 1875. 
ALL LOSSES, INCLUDING STRANDING, COLLISIONS, 
FOUN DERED, MiSsING, &c. 
—— and Lisyd’s Reg Be 
Tnelassed. joyd’s ; loyd’s * 
ose 863 sa 7962 iad Fame 
ove 938 iis ove 637 
874 soo 945 


1 we oe «831958 —i 
1875 (firsthalf) 1013... owe 680 








Jur 39°, 1875. ] 

















LOSSES FROM FOUNDERING, MISSING, BUT NOT 


STRANDING, COLLISIONS, &c. 
Classed and Classed Unelassed 
Year. Unelassed. Lloyd’s Reg. Lloyd's Reg. 
18723 ... 198 eve 70 ose 128 
1873 a 316 108 aw «2S 208 
1874 ... ed 506 162 344 
1875 (first half) 389 118 271 


“ & statement showing the steamers abandoned, foundered, 
and missing during the year 1872 and the first three months 
of 1873 was laid before the Royal Commission on Unsea- 
worthy Ships by the Secretary to Lloyd’s Register, and it is 
published in an appendix to the first volume of the ‘ Minutes 
of Evidence. From those returns it appears the total 
number of steamers lost in the way above mentioned was 62, 
and of these 20 only were classed in Lloyd’s Register, while 
there were 42 steamers lost not so classed. 

“ We have stated above that the insurance risk is three 
times as great on unclassed ships as it is on classed ships. 
In making this statement we are not unmindful of the fact 
that some of the large companies own unclassed ships which 
could at any time be insured on terms as favourable as an 
\l ship. These are the exceptions. They afford no guid- 
ance in dealing with the bulk of unclassed shipping, and 
cannot be taken to represent unclassed ships. To arrive at 
correct information on the point we must search the records 

f the Mutual Marine Insurance Clubs, and we shal! find 
that, for the most part, unclassed ships are insured in 

of this description associated with low-classed 
ships, and that the premiums are so high as effectually 
to shut out high-classed ships from the clubs which 


clubs 


admit vessels without restriction as to class. There are, 
in fact, two types of Mutual Clubs in this country—one in 
which the ships are carefully restricted to the highest 
and best classes and the premiums kept low, and the other 


in which the ships are admittedly inferior, and in which the 
premiums have to be very high. An excellent illustration of 
this is to be found in the evidence given by Mr. J. Riley 
before the Royal Commission. The firm of Tindal, Riley, and 
Co., who manage the ‘London Mutual Marine Insurance 


and Protection Clubs for Steam and Sailing Ships,’ have per- 
haps the largest experience in the country upon such matters. 
At the time of the sittings of the Royal Commission they had 


seven clubs with 1,580,0007. insured, and 400,000 tons of 
shipping protected. Six out of the seven clubs deal only 
with sailing ships, and of these six, five restrict the vessels to 
those having a high class in Lloyd’s Register, while the other 
one does not place restrictions as to class. Very high 
premiums result in this club, and, as a matter of course, the 
club contains only unclassed or low-classed ships, which 
would not be qualified to enter one of the other clubs. The 
high-class clubs are the Thames, Standard, Imperial, Re- 
liance, and Oriental, and the club which places no class re- 
striction is the Equitable Marine. Their average premiums 
as follows: Thames, 3/. 5s. per cent. per annum; 
Standard, 41. 14s. 3d.; Imperial, 4/. 18s. 7d. ; Reliance, 
51. 8s. 8d.; Oriental, 57, 11s.; Equitable Marine, 13/. 9s. 1d. 
Taking the average of the five high-class clubs, it amounts to 
& premium of 4/. 16s. 6d., as against 131. 19s. 14. for the low 
and unclassed vessels of the Equitable Marine, or v: nearly 
in proportion of 1 to 3. Mr. Riley was questioned by the Com- 
missioners as to this vast difference, and he imputed it partly 
to the ships being less safe, and partly to the trades being 
more risky from the averages being higher, a point which he 
explained more fully in his evidence. The losses of unclassed 
ships; as we have shown above, are twice as great in pro- 
portion as of classed ships, and the other cause assigned by 
Mr. Riley appears sufficient to carry the insurance risks up 
from 2 to 1 to 3 to 1, as between classed and unclassed ships. 

“ We arrive, then, as between classed and unclassed ships, 


are 





at the following conclusions : 

“1. In spite of the large unclassed steamers belonging to 
great companies, and a host of river steamers, yachts, tugs, | 
and others not liable to sea risks being included among the | 


unclassed ships, and in spite of the latter including the 
British veasels classed in the Liverpool Registry and in the 
Bureau Veritas, the actual returns of losses prove that 
‘unclassed ships,’ or ships not classed in Lloyd's Register, 
are lost twice as rapidly as those so classed. 

“2. Could the vessels specially alluded to above be elimi- 
nated from amon 
arrive at the numbers of those actual sea-going vessels which 
are not classed because they are unfit for any class, we should 
unquestionably find the rate of mortality of those vessels far 
higher than we have indicated above. 

“8. The rates of insurance for unclassed ships and low- 
classed ships are three times as great as for high-class ships 


in Lloyd’s Register, and sometimes amount to four or five sli 


times as much. 

“4. The vessels termed ‘low-class’ in the above paragraph 
are not numerous, and affect but slightly the rates of in- 
surance given above for unclassed ships. The number of 
ships in Lloyd’s Register that would come under this designa- 


| 


| 
| 


the vessels deemed unclassed, so as to | 


| 





| 


} 


tion amounts to only 519 out of a total of many thousands, | 


and they would be among the best cared for of that descrip- 
tion of property. 
_“ o. It appears, therefore, that, taking unclassed ships alone, 
the rates of insurance are three times as high as for classed 
ships, and this is accounted for by the excessive rate of 
mortality of unclassed ships, as shown by the official returns 
of losses made to the Board of Trade. 

“6. The statement that classed ships are lost as frequently 
as unclassed ships is by the above statistics proved to be as 
much opposed to the facts of the case as it is contrary to 


reason.” 








THE RAPID CORROSION OF IRON IN 
RAILWAY BRIDGES. 
_ It bas frequently been noticed that iron used in railway 
ridges, which is exposed to the smoke, steam, and heated 
gases escaping from the ing locomotives, shows a greater 


tendency to corrode than iron in situations not so exposed 
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appeared upon the Gurteon, and tds mpcteal to test paper. 
qualitative analysis showed the presence, in the 
water solution, of iron, ammonia, sulphuric acid, and traces 
of sulphurous acid and chlorine. ic and nitrous acids 
were searched for but could not be found. A separate por- 
tion of the rust was tested for carbonic acid, and it was found 
in considerable quantity. 
rated to dryness, and a smal] greyish 

The result of the analysis s oo the causes of the 
rapid oxidation of the iron. "ft presence of carbonic, sul- 
phurie, and sulphurous acids, no matter how small in 
quantity, is sufficient to promote rapid corrosion. The 
sources from which these su are derived is evidently 
the escaping gases of the locomotive, which contain carbonic 
acid, carbonic oxide, moisture, and if there is sulphur in the 
coal, sulphurous and sulphuric acids. The chlorine and 
ammonia found may come either from the atmosphere, or 
from the water used in the locomotive. It would be interest- 
ing to know the action of each of the various — above 
mentioned upon iron, to learn which of them has the greatest 
tendency to cause corrosion. The literature upon the subject is 
not extensive. One writer, however, Professor F. Crace 
Calvert, has conclusively shown that carbonic acid is a most 
active agent, in presence of moisture, to promote corrosion. 
I refer to 
London Chemical News, January arch 11th, 1870, 
and March 3rd, 1871, and also to his experiments upon the 
action of sea water upon iron, published in The Engineer, 
August 25th, 1865, and Exernggnrne, December 20th, 1867. 

Among other interesting observations Professor Calvert 
remarks that Claude in first observed in 1683, that 
ammonia is formed when aérated water acts upon eteel. In 
1720, E. F. Geoffroy found that iron rust formed in the air con- 
tains moisture ammonia. In his paper of March 3rd, 
1871, Professor Calvert states that iron rust is generally 
supposed to be a hydrated sesquioxide of iron, containing a 
trace of ammonia, but two analyses made by him show that 
its constitution is much more complicated. f 

The following are the two analyses mentioned. The speci- 
mens were formed in the atmosphere, where they were care- 
fully protected from any source of contamination : 


Rust from 

Conway Llangollen. 

Bridge. 
Fe, O, eevee 92.900 
FeO ses eee ese ose 5.810 6.177 
Carbonate of iron one eee 0.900 0.617 
Silica... pire ipa ove 0.196 0.121 
Ammonia eee traces. traces. 
Carbonate of lime eee 0.295 


Professor Calvert asks the question: “Is the oxidation of 
iron due to the direct action of the oxygen of the atmosphere, 
or to the decomposition of its aqueous vapour, or does the 
very small quantity of carbonic acid which it contains de- 
termine or intensify the oxidation of metallic iron?” To 
reply to it, he made a long series of experiments, by expos- 
ing perfectly cleaned bl of steel and iron to the action 
of different . After a period of four months, the blades 
showed the Citewing results: 

Dry oxygen—No oxidation. 
Damp oxygen—In three experiments one blade only was 
htly oxidised. 2 

y carbonic acid—Slight appearance of a white precipi- 
tate upon the iron, found to be carbonate of iron. 

Dry carbonie acid and oxygen—No oxidation. 

Damp carbonic acid and oxygen—Oxidation very rapid. 

Dry and damp oxygen and ammonia—No oxidation. 

These facts tend to show that carbonic acid, and not 
oxygen nor aqueous vapour, is the agent which determines 
the oxidation of iron in the here. Professor Calvert 
also made experiments upon iron immersed in water con- 
taining carbonic acid, in sea water, and in very dilute solu- 
tions of hydrochloric, sulphuric, and acetic acids. In one 
case a piece of cast iron placed in a dilute acetic acid solution 
for two years was reduced in weight from 15.324 grammes 
to 84 grammes, and in specific gravity from 7.858 to 2.751, 
while the bulk and outward sha: ined the same. The 
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bituminous , a thin oily film ¢ 


describing his experiments, published in the | both 
Ronson and ite 
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upon iron, as follows: Two one- 
and in one was placed about two ounces 
wrought-iron turnings, and in the other 
rusty lath nails. Ten cubic centimetres of water 
to each, enough to merely wet the iron, and a current 
sulphurous acid gas was then into each for a few 
minutes, and the flasks tightly corked and sealed. The 

had an immediate and energetic action in each case. 

bright turnings at once became biack, and then a white 
sandy like it appeared in the bottom of the flask. On 
shaking this deposit around the side of the flask, it in a few 
minutes changed to a greyish colour, and afterward a part 
of it became of the colour of iron rust. The lath nails in the 
other flask at first lost their rusty appearance, and then the 
white deposit appeared as in the first case. A third flask 
was then taken and 10 cubic centimetres of water put in it 
and filled with sulphurous acid gas and corked, but no iron 
was put init. All three flasks were ke for a week, 
yo pe The third flask 


E 
Ef 


g 


entirely free from aay smell of sulphurous acid. 
was tested and found to contain protosulphate of iron. The 
recipitate around the sides of the flask was dissolved in 
ydrochloric acid and found to contain sulphuric acid and 
iron, both as ferrous and ferric oxide. The iron nails and 
tarnings were weighed and found to have lost nearly 1 per 
cent. of their original weight. This experiment seems to 
show that sulphurous acid is — changed into sulphuric 
acid in the presence of iron moisture, and that the iron 
is thereby rapidly coroded. The sulphurous 
from the locomotives must, therefore, be of 
the most active agents of the corrosion of oes | bridges. 
um. Kenr. 
Stevens Institute of Technology, Chemical Laboratory. 


acid escaping 
one 








Mrstne@ Accrpents tx 1874.—The report of the Inspectors 
of Mines for the year 1874 has been recently issued. Under 
the — system, mining law is combined in two Acts, viz., 
the Coal Mines Regulations, and the Metalliferous Mines 
Regulations Acts. It appears that 538,829 persons were 
employed in 1874 in the mining of coal, ironstone, fire-clay, 

shale in the United Ki Of these, 428,611 were 
employed underground and 110,218 above ground. Of the 
total of the minerals wrought, amounting to 140,713,832 
tons, coal was raised to the extent of 126,5' 


It hence 


,108 tons, fire- 


Coa i 

neither deaths nor accidents. For each 133,521 tons of 
minerals raised there was one death, while in 1878 there was 
one death in each 479 persons employed, and one for each 
nM Eng The deaths from explosion of fire-dam 
were 166 in 1874, against 100 in 1873. From falls of roofs 
412 occur in 1874, 491 in 1873. Accidents in shafts 


Metalliferous Mines embraces 

included in the Coal Mines Act, just referred to, such as salt, 
flag, limestone, slate, &c. The total employed in 
such mines in 1874 was 62,683 with deaths to of 
183, which gives an average of about one 
if the statistics of actually em 
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HYDRAULIC GEAR FOR WATER-TIGHT 
DOO 


Great stress has always been laid upon the necessity of 
dividing vessels into a large number of compartments by 
means of water-tight bulkheads, in order to render them 
as much as possible unsinkable. Butsince, were 
these bulkheads left intact, it would be necessary, in order 
to get from one compartment to another, to go up to the 
deck up to which the bulkhead reaches, it has been the prac- 
tice to furnish bulkheads with water-tight doors, by which 
free access from one end of the ship to the other may be 
obtained on any deck. These doors, however, have been a 
source of constant danger in case of collision, in many in- 
stances, such as that of the Ville de Havre, actually nulli- 
fying the use of the bulkheads, from their not being shut 
in time to prevent the vessel being sunk by the water filling 
several compartments. So great a dread of water-tight 
doors exists in consequence in the French navy, that all the 
war ships at present in course of construction are not to be 
provided with them, notwithstanding the inconvenience 
which will be thereby experienced. The doors which have 
hitherto been fitted, both in our royal and merchant navies, 
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have been opened and shut by means of a screw shaft, or a 
rack and pinion according as they were sliding or hinged. 
The number of men and the length of time required to close 
one of these doors led Mr. Coxhead to invent the hydraulic 
gear, which he described in a paper read before the Insti- 
tution of Naval Architects, published in our number for 
April 2, 1875. We now show the further improvements 
which Mr. Coxhead has made in fitting his gear to the 
Deutschland, as well as a method of making the door 
automatic in its movements by means of a float (Fig. 1), 
and of applying his principle to horizontal doors. 

The door to which his gear has been fitted in the 
Deutschland, is a vertical one 6ft. x 4 ft., weighing 9 cwt., 
and the method in which the bydraulic gear is fitted is 
shown in Fig.2. Inthis B is the hydraulic cylinder, C a 
four-way cock, D D' clips and paw! for locking the door 
when open, E a chain for releasing clips D when lever F is 
raised, and F lever to open and reverse cock C. The 
piston rod is connected to the door at G, and the lever F is 
worked from the main deck by the rod H. I is a small 
force pump worked by the lever K by means of the rod L 
leading to the main deck. The index M shows whether 
the door is open or shut, its pointer being moved by a 
twisted bar contained in the tube N, working in the guide 
O. P is the suction pipe to the pump I from the Kingston 
valve in connexion with the pipe used by the stokers for 
conveying water to cool the ashes, &c. Q the delivery pipe 
from the pump I to cock C, R R' pipes leading from cock C 
to either end of the cylinder B, and S the escape or waste 
pipe leading to bilge. The process of opening the door is 
extremely simple and only occupies 3} minutes. It is per- 
formed by the 
K, by which the water is forced into the lower end of the 


to work by the rod L and lever | i 





TWO HORSE POWER THRASHING MACHINE AND GEAR. 
MANUFACTURED BY MR. 8. LEWIN, POOLE. 
































Scale te to 1 Foot 























Machine opened for Work 
find Llevation u} 


cylinder and the piston to which the door is connected 
caused to rise. The door is supported in any desired posi- 
tion by the water under the piston, but a further security 
is gained from the clips D which nip the piston rod below 


the shoulder, and whose ends are clasped by the paw! D' | 


which falls into them. 

The door can be shut by one man in 14 seconds, so that 
the whole of the doors in a ship could be put under the 
charge of an officer whose duty it would be to close them in 
cases of danger. In order to do this, it is only necessary to 
raise the lever F by the rod H, by which the pawl D' is 
raised by the chain E and the clips D released, and the 


door allowed to descend by its own weight. Should any | 
piece of coal or other obstacle get in the way a few strokes | 
of the pump will at once overcome it and force the door into | 
its place. In cases where it is necessary to fit the door | 


to move horizontally, the cylinder can be fixed on the 
door and the cock C put in direct communication with the 


TWO-HORSE THRASHING MACHINE. 

WE illastrate, above, a compact and well-designed two 
horse power thrashing machine, constructed by Mr. 8S. Lewin, 
of Poole, which, with the gear, is mounted upon a carriage 
for transport, as shown in the upper figure. The lower view 
shows the machine and gear placed on the ground ready for 
work. Beyond the convenience of its general arrangement 
as a small machine for light work, it possesses no points 
which call for special notice, and the details of construction 
are shown clearly on the drawings. 








Coutisions vpos Inp1ay Rattwars.—There were 36 colli- 
sions upon the East Indian Railway in 1874, as compared 
with 34 in 1873. Taking all the railways of India together, 
there were last year 68 collisions; of these 34 were attribut- 
able to faults of pw endl 12 to station staffs, 9 to poiptsmen, 
and 9 to workmen employed upon the lines. The total 
casualties from collisions amounted to 6 killed and 56 injured. 


sea, the pressure due to the head of water outside the ship | 


being sufficient to work the door. 





Sure Lavycu.—An iron ship named the Aberaman has 
been launched from the yard of Messrs. Richardson, Duck, 
and Co., Stockton-on-Tees. She measures 206 ft. between 

rpendiculars, 35 !t. beam, by 21 ft. 9 in. depth, and has 

built to the order of Messrs. Ca: and Alexander, of 
Cardiff. She is intended for the East India and China trades, 
and is a sister ship to the Abercarne, launched six weeks since. 


ome ee 35.8 36.4 ; 
i , 192 ; speed, 8.016—8.274 ; vibration 
quately tanvasd with cating @. 


Great Wester CoLtiery.—For some two years the com- 

y owning the Great Western Colliery has expended « 
} sum in sinking two pits in search of the steam coal 
| seams, and the fact that 25,000/. has been absorbed in surface 
| works affords an indication of the magnitude of the oper- 
| ations contemplated. The crown of the 6 ft. 10in. seam was 
| struck on Wednesday, and by Thursday its thickness was 
| ascertained. The coal, it is said, great heating 
free from gas, while during the sinking 

water was met with. The of the 

struck in the u i 
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DOUBLE ROVING 


MANUFACTURED BY MESSRS. BEDE AND CO, 
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MACHINE. 


VERVIERS, BELGIUM. 
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Tne machine we illustrate above is adapted for dealing 


with different qualities of woollen goods. It has two 
drums, each carrying twenty teazle frames. The cloth is 
acted upon in two points of each drum, One drum revolves 
“Ways in one direction, and drives the other in the same or 
'n 0 opposite direction, as may be desired, the reversing 





motion being effected by shifting the straps of the pulleys | 


driving the drums. The stretchers are so placed that the 
teazles only act upon the cloth when the latter is extended 


to its greatest width, and it is held.so as always to have the | 
The drawings, | 


as degree of tension longitudinally. 
Which represent the two side elevations of the machine, 
clearly explain the arrangement of gearing. 








IsTECoLON IAL Ratuway.—The auge of the Intercolonial 2. Series No. 1 gives the result of the trials made. The | 
Railway has been changed from Halifax to St. John and | scale on which were made was not a mere toy scale, the | 
from Halifax to Truro, so as to bring it into complete corre- | piers of masonry t with were such as might be used on | 
spondence with neighbouring lines. The amended is real work, and though the results may not be an infallible 
4ft. 8$in. The Intercolonial was first ontnadak oh a guide, they certainly do give definite ; 


oh. enege; this is now admitted to have been a serious 





THE WEIGHT ON FOUNDATIONS OF 
BUILDINGS. 
By H. Leonxanrp, M.LC.E., Chief Engineer, Bengal. 
1. Tuoven few, if any, of our buildings in al have 
fallen, many of them are cracked, some of them badly. On 
commencing severa] new buildings in Caleutta last year, we 


naturally considered the question, whether we could do any- | 
prevent bad cracks and settlements. The cause of | 
both settlements and cracking seemed to be the compression of | 
the soil under the buildings, and taking this view of it, the | 


thing to 


question arose, what is a safe weight to put on this 
alluvial soil without causing serious disturbance of it? Find- 
ing nothing at all reliable on the subject, we decided on 
making a small series of experiments at where facilities 
were available or near at hand. 


show, beyond doubt, that, with 
square foot, the compression of the earth is very small, in 





Pah 


| fact, what might be due to disturbance of the surface in 

| opening the fo ions; while with two tons to the foot, 

| sinking is decided, quite h to cause bad cracks. If one 

of a building were built with a load of one ton to 
foot, and other parts with a Joad of two tons to the foot, th 
building would certainly crack, and if other parts were built 
with a weight of three tons to the foot, there would be very 
bad cracks. 

3. I consider that safe conclusions to draw from 
of the ex ~ ente “04 — If it = “ight 
against sinking of the w structure, w 
on the cath, whatever may be the depth at which 
squase vb; and thal, If saoqual sishie 

uare foct ; that, i sinki 
oe , the weight on all a 
— © eal per square foot; unless 

v portion 

foot ; wich th weight, # bad 
Bo percept compression takes 
equal settlement would occur from unequal loading. 
Depth at which Foundations be 
4. The next point for experiment 
the soil best fit for building on ? 
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TABLE No. L—FIRST SERIES. 


EXPERIMENTS MADE AT ACRA FOR THE PURPOSE OF TESTING WHAT WEIGHT THE ORDINARY UNDISTURBED ALLUYVIAL SOIL OF CALCUTTA, WHICH FAIRLY 
REPRESENTS LOWER BENGAL SOIL, CAN BEAR. 
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| fe fe! fe te) OO im c. ft. tne, ewt.qr. Ib. leq. ft tna. ewt.qr. Ib. tns. ewt. gr.lb. | : , : ; 
i 14 3 2) 2 114 Bricks with mortar, two 90.83, 2 3 @ 8 | 10.29/6days 41 0 0 0 4 3 31288) Ist { The pier sank 34 in. with this load by compressing the ground on whick 
snun of soorkee t one of ‘ | @nd | itsteod; the surrounding ground was not visibly disturbed, ex 
. lime | 3rd 3} for a distance of about 2 in, or 3 in. immediately in contact with the 
} pier, which seemed to be caused by friction on two sides, the joad 
| | being slightly in excess on those sides. 
|\From this experiment it would appear that only the ground under the 
; } | masonry sinks, the surrounding ground not being disturbed to any 
t ' | | appreciable extent 
» 26 » 4 5 Ditto 51.89' 2 6 1 94) 10.29 - is & 1 4 220.3) Ist a Immediately on lowering screw jacks. 
2 | 2nd : i 





, | 
On lowering screw jacks 











Very heavy rain fell on the night of the 4th. 
The sinking of this block is considerably more than in experimeny 







Sth 64 - - 

éth | 7 which were 4 ft. and 8 ft. respectively below the ground level; 4 

7th 71 good deal of rain fell during the time this experiment was in progress 
j 





and the soil to the depth of foundation was, no doubt, saturated, 







It shows fairly the danger of shallow foundations 








on lowering the screw jacks. No 
for & space of seven days 


Immediately further sinking took 


if : ; : — place with this weight 
















4th i No further sinking took place 
On lowering screw jacks 







No further sinking. 
Che executive engineer states, “ Heavy rain fell during part of the time 
TE | of the last loading, by which the ground was flooded, and most pro 
ae At | bably water percolated to the foundation. This combined with very 
Vv strong wind blowing from the south and east caused the unequal 




















settlement of the block.” 
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tu oe , 
ik a 1 « D 108 416 314 | 1099) ., | 6 020 1 9 1225! Ist a) |No sinking was observed from the second to the seventh day 
ay: ‘ , } n I ¢ D 108 416 314 10.29 a 213 0 38 29 2 59; Ist x 
et 2nd 1c 
} ard Yy 
4th a 
; | Sth +3 
: | 6th 3 
‘ | 7t +} 
: p . %: ¢ + he resalt of this experiment tends to show that the bearing power of 
‘ 1 ‘ $ 210 «6 Dit 108.50; 416 314 | 10.29! ,, 19 314 3 9 2174) Ist 533 | soil at 8ft. depth is no better for light weight that at 4{t.. but for 
‘ tra | ia | heavy weight it seems to bear more 
; 4th} 134 | 
5th lf | 
6th 1g 
7th 1g 
lith 1 . 2 
1h 110 3 Qa OF Ditt 144.53; 6 9 0 5 | 1029) .. |10 7 327 112 3 08! Ist Nii On lowering screw jacks 
-— : Extra load pat on to make the weight equal to a ton to the foot, exclusive 
; 3rd , of brickwork. 
7 4th | Sunday 
5th 3 
th [ 
oth ; In this and the two following experiments the foundation carried more 
10th 1 than in the preceding experiments, But even allowing for this, te 
if 12th 1” ground seemed to be capable of bearing less at 11 ft. than at 4 ft. or 54 
xb 13th | 1 | 
= 12 110 4% 2f 14 Of Ama bricks with mortar, 144.63, 6 9 © 5 | 10.29) ... | 2017 023 213 0 95/ lst 1} On lowering screw jacks, 
. two of soorkese to one 2nd > 
" f lime. | 8rd 
va 4th 3 
; 5th | Sunday | 
6th | 34 
7th 33; 
| 8th 3A 
| 9th 3s 
I 110 (3 2 14 0 Ditto 4463 6 9 0 S&S 10.29 doe 31 40 6 313 0 205) Ist a” 
x Ine GAA ‘acd 
ae — Sunday |! think the greater sinking in the case of this pier may be oxplaioed 
} z 4th 61 | in this way. At a depth of 11 ft, the ground, which gets soft, row 
eS Sth | 6ls | before the load was put on, and hence sank more when agaio under 
y pane | 6th | Gis heavy pressure. 
is j 
y | 7th; 7 
ea | Sth 7 
* | ob) 7% | 
}} H } | 10th Sunday 
nee F [ith | 7 | 
i.e) | 12th | Not 
Q measd 
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mie f |} 14th | 734 
ie i |} 16th | 73 | 
°) a | 16th | 7 
ut Pile } 17th red 
: 18th | 74, 
i 4 i; ' iff 40 2.0 7 4} Third-class Acra bricks 59.20 212 3 12 8.03 Lb 8000 1 6 2 O7) Ist ‘ |The pier loaded with 1 ton per foot was left standing for three —_ 
$ es ajre with mortar composed days | 7th ; but no further sinkage than what was recorded on the fourteenth 
; * { ee w 14th 5 was discovered during the remainder of the time. 
; ee of two of soorkee & 3 
o € one of lime : antinineesinonitiegts ny 
: 4 - — — —EEEE —_ 
fy * The object of this experiment was to ascertain whether the ground under the masonry alone is compressed, or whether the compression extends for some distance round the foundation. 
' ry. aa } The object of this and the eleven following experiments is to show the compression of the soil at different depths, and under different weights. 3 wo 
i i ¢ The frame carrying the load was supported by serew jacks at each corner during the work of loading; when the desired kad was on, the screw jacks were lowered, and the load 
; x brought t bear on the masonry. ; 
y z* § The object of this experiment was to ascertain if, without adding weight, sinking oecurred from long standing. 
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depths of two feet six inches,—that is, just below the 
‘sturbed soil; at four feet, where the true alluvial 
was undisturbed ; at eight feet, wheres 

better, soil was touched, and at eleven feet, 


ight foot considered i phs above 
7 iia view. Series No. 1 (see opposite page) gives also | 
sors wocite of the experiments. 


these trials are not so clear as they are in the case of the | 
igus on foundations; but it is evident that shallow 
foundations have the disadvantage of being affected by 
climatic influence, as heavy rain caused the Jaid ata | 
depth of two feet six inches below the surface to sink con- 
siderably. Again it tp that foundations laid at a depth | 
of eleven feet below the surface sink more than those laid at 
depths of four feet and eight feet. This is difficult to —. 
It may be that when the foundations are opened to a depth 


ion of Pier below 






| 
| 
| 


Age of Pier. 


| Ground Level 


| Found 


| Foundation of Pier 
Plinth of Pier. 


| Number 





TABLE No. l1.—SUMMARY. 





| th of Foundation below 


Maximum meses wae per Square | 
o 

















No. | urface of the Ground. 
| | 
One Ton, TwoTons. | Three Tona. 
ao TT idee r 
in. / in. | in. 
i | Two feet six inches a 2} | it 
Ps. ae | 
2 Four feet ... ses - Ys 1 aA ; Including the weight of brickwork. 
3 | Eight fect at t Hu 14 
4 Eleven feet ... | ly | 3h | Exclusive of - e 








Quality of Bricks and | 
Proportions of Ingredients. | 


TABLE No. Ill.—SECOND SERIES. 


TO TEST THE STRENGTH OF SPLAYED FOUNDATIONS, 


| 


Position of Cracks 


Total Load. 





| 


oe 


| | 


19 days First-class 


Acra bricks 


and) 


| } mortar composed of two of 
| j soorkee to one of lime 





| 
by 2’ by 2°23” |4°6"13 months @ 
| 2 days old 


6’by 2’) 2 


| 
| 


46", Wdays /Pirst - class 


of lime. 


15 days 





5 | 6 by 2’ 12 2)” by 2’ by 2’ 14"/4 = |3 months old 





| | lime, 


i 


Ditto 


Acra bricks com- 
posed of two of soorkee to one 


First-class Acra 

mortar composed 
soorkee to one of lime. 
} 


First-class Acra bricks composed 
of two of soorkee to one of 


bricks and 
f two of 





tons. owt, qr. Ib. | 


20 18 1 1688 


e.e 4 


9 -@ 








© 616 


Vide Sketch, Figs, 1 and 2. 


Vide Sketch, Figs. 3 and 4. 


Vide Sketch, Figs. 5 and 6. 


Vide 


See Drawing, Fig. 8. Sketch, Fig.7 





| 
| REMARKS. 
| 





The pier was constructed on the natural soil, and loaded at the rate ‘of 1 ton and 384 Ib. 
per square foot. 

On lowering the screw jacks, 2 bricks and 17 mortar joints on the north and 2 bricks and 
9 mortar joints on the south cracked, and as the load preponderated more on the north 
side. the wall on that side sank about § in. in the centre, and was 2 in. out of plamb. 

Second day,—It was seen that the former cracks on both sides became wider 1 brick 
and 2 mortar joints on the north, and 1 brick and 14 mortar joints on the side. 

Third day, Sunday. —No observations taken, 

Fourth day.— No further cracks appeared, bat the former ones became rather wider, An 

oe of ¢ ton per foot was put on, when the pier sank about 3 in. on the 

| sow 

\If concrete were added, of course it would be stronger, but this was to test the strength 

|| of the masonry, not of masonry and concrete. 

Experiment on splayed foundation wall having a footing of 6 in. in depth, and off- 
Sota at an angle of 45 Gog. 
With wi remained on one hour, no perceptible disturbance. 
With ¢ ton to the foot no perceptible distarbance, 


oe 3 é which remained on all n t, 14 hours, nothing perceptible. 

» i e enn heut ah, tab Gal Sadly wane oie ano ae dk 

ance in the brickwork. 

| Wie 16 Sons to the feet ene heuy-on, alight eenchs aypedeed te Ge wall suestied A am the 
elevation. 


wall took place, which are marked B on the elevations. The cracks in the two lowest 


courses were about gin. in width. 
The wall sank about half a brick in the settlement being fairly even. 
No. 1 was on a similarly 


Execative wo income Que Ex ay eee ted 
reported, but was only 19 old. On the two experi- 
men tthe difference in te strength of foundations is very marked, tnd this na doubt 





buildings in Calcutta, it is believed; it would, therefore, 
‘| design to leave a safe margin for indifferent or careless 

With { ton to the foot, one hour on, no disturbance perceptible. 
se. Se . > » ” 
/ 


» 1 " ” ” ” 


|» 4&3 ” ” ” ” 

| With if tone to the foot, one hour on, « very slight settlement in the grouad, but no dis- 

| turbance of the brick work. 

| With 1 tons to the foot, one hour on, the foundation sank in the ground a little more, 

j pero in., and the masonry cracked slightly, as shown at the places marked A on the 

| sketch. 

‘With 2 tons to the foot, the load remained on all night, 13 hours, the former cracks marked 

| A became a little wider, and the additional cracks marked B were shown, 

| With 24 tons to the foot, the former cracks marked A and B became a little more open; 

| and the fresh cracks marked C ap . The wall sank about 2 in. on the south side, 
and not quite so much on the north side. 

(Remarks by the Executive Engineer.—This mode of giving footings to foundations is a 
mean between those shown in Nos. 1 and 4, which were all green masonry, 19 and 15 





: Ll days old. 


(|The weight was put on the plinth, the off-sets being at an angle of 45 deg., commencing 

|| from the height of 1 ft, 9} in. of masonry. 

, |No erack in the masonry was visible after being weighted 30 hours, when the load and 
pier tipped over on the south side. The soil below was soft from moisture, the heavy 
rain that fell on the 24th and 25th of last month having saturated the ground. 

The is the same as No. 4, only older. 

With ie to the foot one hour on, no disturbance. 


” ” ” 


wrt ” ” 
ae " ” ” 
With 1} tons to the foot, one hour on, foundation sank slightly, but no distarbance in the 


masonry. 
With 14 tons to the foot, one hour on, foundation sank more, but no disturbance in the 
masonry. 
With 2 tons to the foot, 13 hours on, foundation sank one brick, but no disturbance in the 


masonry. 
This experiment shows that a foundation of this shape is rather too strong. 








of eleven feet, the bottom relieved of such a weight of earth, 
‘blows up” a little, though hardly perceptibly, and the first 
eect of weighting it is to force this blown-up surface down to 
its original state, and that, when thus pressed down to what 
t was before the earth was removed from it, it may bear 
pressure as well asthe earth at smaller depths. The con- 
clusions which I am inclined to draw from the experiments 
- these :—The foundations of important buildings should 
= laid so a2 that they cannot be affected by climate. 
— ground, if undisturbed, is as good at a depth four feet 
elow the surface as it is at greater depths, and it is about 
the same up to eight feet deep. I would lay it down asa 
rule that in undisturbed alluvial soil, foundations of impor- 
tant buildings should not be laid at a less depth than four feet, 
nor at @ greater depth than six feet. 
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it became necessary to 


hs 


sketch in the record of experiments; while with a thickness 
of one foot nine inches, no symptoms of weakness showed 
even when the work was fresh, With good masonry, of 
mortar which will set in damp or wet, I feel certain that the 
dimensions given above are enough, but with bad 
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the foundation soil, we should have a weight of over two tons, 
which means a subsidence of two or three inches, and cracks | 
of probably the same width. } 


FOREIGN AND COLONIAL NOTES. 


The United States Coast Survey.—Commander Dewey, of | 
the United States steamer Narragansett, reports to the Navy | 
aes that the survey of the gulf and coast of Lower | 
California has been completed. The Nairagansett has been | 
engaged in the work for more than a year. 


Coining Money for Peru —The Peruvian Government has 
ordered the coinage at the United States Miat in Philadel- 
phia of 2,000,000 two-cent pieces and 1,000,000 one-cent | 
pieces. 

A Canadian Big Ben.—A bell intended for the Victoria 
tower of the Canadian Parliament House has arrived at | 
Ottawa, and will shortly be placed in position. It weighs | 
#00 Ib. 

The Sassoon Dock.—This dock—the first wet dock con- | 
structed in Bombay—was opened June 8. Messrs. A. Sassoon | 
and Co. commemorated the event with a suitable entertain. | 
ment. Mr. Forde was the engineer. | 


Indian Engine Drivers.—There has been rather a warm | 
controversy in India with reference to the employment of | 
natives as engine drivers. The East Indian Ralway Com-| 
pany have superseded European drivers on their branches ; | 
and if the movement proves successful, it will certainly be 
extended in consequence of the great saving in wages. There 
is one difficulty to be overcome. A native driver is given to | 
sleepiness, and traffic is obviously carried on at great risk, if | 
an engise-driver does;not keep awake. A native railway guard | 
has been committed by a Calcutta magistrate for sleeping 
while on duty. 

Fairmount Bridge-—A new bridge thrown over the | 
Sehuylkiil, at Callowhill, is now nearly completed. The total 
length of th» structure and its ap hes is 2730 ft., or a | 
little over halfa mile. The fou ions are of rock, except | 
those of the western abutment, which consist of about | 
1000 piles filled ia with concrete. The bridge is what the 
Americans term a two-decker. The total width of the upper | 
roadway of the bridge is 50 ft., the width of the carriage way 
being 32 ft.,and of the footways 8 ft. each. Oa the lower 
roadway the width between the curbs is 27 ft., that of the 
footways ranging from 12 ft. to 15 ft. 6 in. Beyond the 
Callowhill street abutments the upper deck is supported by 
four towers and a number of iron piers. Tae river span is 
348 ft. in length, and weighs 5 tons to the foot. West of the 
river to Thirtieth-street t are six towers and a number of 
iron piers. Across Thirtieth-street is a clear span of 80 ft. West 
of Thirtieth-street for a distance of 140 ft. the upper roadway 
is supported by abutments with iron piers. Beyond this point 
west, the work has been done at the cost of the Pennsyl- 
vania Railroad Company, and this portion includes a span of 
139 ft. 6 in., the roadway being supported directly on up- 
right iron beams. The western end of the bridge terminates 
just west of the railroad with an abutment and wing walls. 


Public Works in Queensland.—The Queensland Govern- 
ment proposes to raise a loan of 1,500,000/. for the follow- 
ing purposes: 250,901. for a railway from Dalby to Roma ; 
118,000 for a line from Maryborough to Gyrupie, and other 
eums for telegraph extension, harbours, and river improve- 
ments. The estimated revenue of the colony for 1876 is 
1,250,000/.; this total exceeds the estimated expenditure by 
77,0001., so that there will be little or no difficulty in nego- 
tiating the new loan. 

Steel Rails in the United States.—In the course of its last | 
financial year —viz., during the twelve months ending | 
March 31, 1875—the Chicago, Rock Island, and Pacific Rail- | 
road Company laid 4789 tons of steel rails upon its lines. 
The company has now steel-railed its track to the extent of | 
184 miles. The excess in cost over iron rails of the same 
weight has been charged to construction account. | 

French Steam Boiler Explosions.—A French official return | 
shows that out of 97 steam-boiler explosions which occurred 
in France between 1868 and 1872 inclusive, 62 were attri- 
butable to want of proper supervision, negligence, or impru- 
dence, 8 to fortuitous circumstances, and 19 to faults in 
construction. 4 

South Australian Railways.—It is proposed to increase the 
capital of the Kadina and Wallaroo Railway and Pier Com- 
pany from 60,000/, to 100,000/. A commission appointed by 
the South A ian Government has visited the south- 
eastern district, be ge Peninsula, : on Oe reay north of 

eastw returning ort Augusta an 
irie and Clare. Surveys Seow Gens ot ny various 
sections have been planned. Most of these are 
eted and the remainder are in s forward state. 
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Americas Rattroaps.—The summary of results of rail- 
road operations in 1874, derived from advanced sheets of 
Poor's Manual of the Railroads of the United States, shows 
that the gross earnings were 6,000,000 dols. less than in 1873, 
while in the operating expenses there was a reduvtion of 
11,700,000 dols., and in the net earnings an increase of 
5,700,000 dols. The gain in net earnings, however, has not 
resulted in an increase of dividends, which have fallen 
80,000 dois. below that of 1873; from which it is to be in- 
ferred that the floating debts have been reduced. These facts 
confirm the opinion that, though the panic compelled the 
suspension of a large number of roads, and caused a general 
depression of business, yet the saving effected through a re- 
duction in the cost of materials and labour has more than 
compensated for the reduction of ings, and the roads, as 
a whole, arein a better position than before the panic.— 
Bulletin of the American Iron and Steel Institute. 


Ove Factory Porctation.—Dr. Ferguson, the certify- 
ing surgeon at Bolton, has recently given some remarkable 
evidence before the Royal Commission appointed to inquire 
into the working of the Factory and Workshop Acts, at their 
sitting in Manchester. It appears that he has held his 
office for fourteen years at Bolton, under the Factory Acts, 
and has for the last forty years devoted earnest attention to 
the education and physical welfare of operatives. He hence 
draws the conclusion that a constant degeneration has been 
going on in the morale of our eae See. For the 
first few years after his eppointment he passed all children 
that proved themselves to be thirteen years of age, and 
healthy, but struck by the large number of children that, in 
his judgment, were physically unfit for working full time, 
he consulted the inspector of the district, who advised him 
that he had power to reject all such cases, and consequently 
he after wards refused to ir children who, in his judgment, 
were not fit to work full time. From an accurate account 
he kept of the physical development of such children he 
found that the number who presented themselves for examina- 
tion, physically unfit for work, went on increasing each year. 
He found, however, that he had only option to refuse to 
certify children as unfit for full time provided that there was 
no proof of their being thirteen years old, but in the latter 
case he was compe to pass them whether fit or not, pro- 
vided legal evidence of their age was uced, a fact he only 
ascertained last year. Since the end of 1874 he had been 
compelled to pass children physically feeble because of the 
pr uction of a baptismal certificate, or other itive evi- 

nce of age, and he had carefully noted the weight of such 
children at the time of passing, with their physical develop- 
met the same 
children at the end of three months, and in many cases at 
the end of six months, he had found that in many cases they 
had not increased one ounce in oa showing that their 
physical powers had been overtax tting a child to 
work that was stunted in its growth, not 4 impaired its 
— but would certainly shorten its life. He found 
that during the five years, ending in 1873, quite one-half of 
the children that came for examination were physically unfit 
to work full time, and the numbers increased each year. He 
considered the age test as fallacious and i 


: : “ - 
children he found that, when employed in mills, at ages 
between fourteen and fifteen, they grew four times as fast as 
those fed on tea. He referred to the vicious habits of 


Coat ox THE Mapras.—Some experiments have been made 
on the Madras Railway with Australian, Indian, and 
English coal. The average consumption per train mile run 
was found to be as follows: Australian, 27.36 Ib.; Indian, 
31.08 lb.; and English, 31.23 lb. The cost per train mile 
run expressed in annas and pice was as annexed: Australian, 
6 annas 5} pice; India, 4 annas 9} pice; and English, 
7 annas and § pice. 


Tae Mixt.—The report of the Deputy-Master of the Mint 
for the year 1874 has recently been presented to both Houses 
of Parliament. It a that during the year the total 
coins struck numbered 27,467,142, of the value of 2,371,7 391. 
The gold coinage, including both sovereigns and half. 
sovereigns, amounted in value to 1,452,929/., or considerably 
less than in poning yom but to this must be added nearly 
two million sterling of gold — from Australis, 
and equally a tender in this country. Two-thirds of 
the Galles unel ta Go gold oem of 874 consisted of 
light coin sent into the Mint in 1873, but during last 
no light coin was sent in for recoinage. The y hem for 
silver coin was less by one-fourth than of 1873; the amount 
issued was 771,145/. Of this 600,0001. was issued to the 
Bank of England, 5000/. to the Bank of Ireland, 188,000/. to 
the colonies, 47,500/. for treasury chests abroad, and 28,5451. 
in threepenny pieces to private applicants, the demand for 
the latter coins having greatly increased, to the extent, in 
fact, of 15 cent. over 1873, and 339 per cent. over the 
demani in 1870. The reissue of half-crowns commenced in 
May, and the total value coined in the year was 273,000/., of 
which about 200,000/ was issued to the public. The total 
value of the bronze coin issued during the year was 62,110/., 
or nearly 50 per cent. above that of 1873. Of the total value 
of this coin nearly 42,0007. was produced by Heaton and 
Sons, of Birmingham, uent on the defective state of 
the machinery int. The amount of bronze 
coin issued to the colonies, and for the use of treasury 
chests abroad, amounted to $110/., while the amount of old 
copper coin withdrawn from circulation in the colonies during 
the year was 22,134/., chiefly from Ceylon. It appears that 
there is still a large amount of old copper coin ci ‘in 
the colonies. In to the general condition of the Mint 
the Deputy-Master reports that the public service has already 
suffe and is likely to suffer still more in the future, by 
continued postponement of the reconstruction of the buildings, 
and the renewal of the machinery, which have been so | 
under consideration. The profit of the operations of 187 
amounted to 26,4357., against 40,564/. in 1873, and 93,319. 
in 1872. It appears that any profit depends entirely on the 
amount of the silver and bronze bullion which the public may 
require in the shape of coin, for the value of the coin is above 
the metal value of the material used. The trial of the Pyx 
was held on 15th July, 1874 (one for the present year has 
been recently made). In to the trial last year the 
Deputy-Master remarks that it was the first occasion in which 
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COMPRESSED STEEL. 


Tue manufacture of steel in large masses, al- | 
though it has made vast strides during the past few 
years, is still characterised by many features re- | 
quiring improvement, and especially amongst these | 
may be mentioned the means by which homogeneity | 
of structure is attempted to be secured. In ordinary | 
wractice steel is at present, to a large extent, cast into | 
ingots which are honeycombed more or less by 
bubbles of gas distributed throughout the structure, | 
and after solidification has taken place, it is attempted | 
to displace these bubbles by the processes of cogging, | 
hammering, and rolling the material while in a | 
heated state. During the earlier stages of this | 
treatment the steel is tender and requires to be | 
dealt with carefully, but in proportion as its homo- 
geneity increases it becomes fit to resist more 





‘ 





| casting, so long at the ordinary plan of teeming 
| them in metal moulds is adhered to, it is not sur-| not know whether or not Mesers, Révollier, Bictrix, 
!and Co., are still using the 
| what success has 


prising that the idea early suggested itself of gettin 
the desired homogeneity by subjecting the castal 
to compression while in a liquid state, instead of 
allowing it to solidify before attempting to remove 
the bubbles. Such a mode of ure is certainly 
a rational one—if we allow for the moment that the 
casting of perfectly solid ingots is at present un- 
attainable in regular practice—and notwithstand- 
ing the practical difficulties attendant upon its 
being carried into effect, it is somewhat surprising 
that greater progress has not been made in its 
general application. 

The plan of increasing the solidity of castings by 
compressing the metal while in a molten state is 
very far from being new, and as applied to copper 
it has been in regular use at the Broughton Copper 


HYDRAULIC PRESS FOR COMPRESSING STEEL AT THE NEUBERG STEEL WORKS, STYRIA. 


severe handling, the increase in its toughness, 

doubtless, to some extent, marking the expulsion | 
of the gas bubbles and the welding together of 

their sides under the various compressing pro- 

cesses the material undergoes, It is undoubtedly | 
true that this mode of treatment, when skilfully 

carried out as it is at our large works, gives | 
excellent results, and produces a most valuable 

structural material; but it is equally true that it | 
is far from being free from objections, while it is | 
in some respects opposed to what may be theoreti- | 
cally considered the rational mode of procedure. | 
In casting ingots it not unfrequently happens that 
the bubbles of gas are largely formed near the outer 
surface, and during the processes of reheating these | 
bubbles are apt to be opened up by the wasting of the | 
surface, thus affording opportunities for the entrance 
of dirt and the formation of scale within the bubble | 
cells, and, asa necessary consequence, interfering | 
with the obtaining of a solid homogeneous mass, | 
Under these circumstances, and inasmuch as it is at 

present scarcely ible to prevent the formation of 
the gas bubbles in the ingots during the process of | 





| an ingot carriage 
| under a hydraulic 


Works, Manchester, for about twenty years past. 
As regards steel, the credit of suggesting its com- 
ression in the fluid state belongs, we believe, to 
Mr. Bessemer, who embodied the idea in one of 
his earlier patents, but in this country it has in 
ractice been worked out almost solely by Sir Joseph 
fhitworth, who for some years has been engaged 
in developing the system, and of whose success we 
shall have to speak presently. It was in France, 
however, we believe, that the process was first 
ractically carried out on a large scale, Mesars. 
évollier, Biétrix, and;Co,, of St. Etienne, having 


adopted it in 1867, and having built steel works 


specially arranged for it in connexion with furnaces 
for making steel by the Siemens-Martin oa 
According to the plans adopted by Mesars. Révollier, 
Biétrix, and Co., the metal was run from the furnaces 
into a ladle, which by means of a turntable crane 
was conveyed to the = moulds and the metal 
teemed into the latter. e moulds were placed on 
iage, and after filling they were run 
and the metal subjected to 
compression until its temperature had fallen below 


that at which bubbles would be reformed, We do 
process, nor 


com i 

attended their latest iments 
with it, but we know that during their earlier use of it 
they produced some very compact sound ingots, but 
also many failures. ot content with treating 
ingots, Messrs. Révollier, Biétrix, and Co. also com- 
P —with varying success—more complicated 
castings, such as tyres, rings for guns, &c., but in 
dealing with such a manufacture they had to con- 
tend against the difficulty of running metal at a 
lower temperature than was consistent with efficient 
com ion, the initial temperature of the metal on 
leaving the furnace being reduced by its transfer by 
the ladle, &c. ‘The result was that to obtain the 
necessary liquidity in the moulds they were com- 
pelled to resort to the use of a metal containing a 
higher percentage of carbon and hence a lower 
melting point, but this metal again was unfitted for 
tyres, &c,, on account of its ess and brittleness, 
and hence failures, One great difficulty connected 
with the affair thus was that by the Siemens-Martin 
process it was not possible to deliver a mild steel 
into the ladle at a temperature so much above its 
melting point as to allow of it at length reaching 
the moulds at a temperature suitable for undergoing 
compression. With the Bessemer process less 
difficulty is experienced in this way, the initial 
temperature being higher; but even where Bessemer 
steel is compressed, as at the Neuberg Works in 
Austria, it is found to be very important to keep up 
the temperature of the steel before compressing by 
heating the ingot moulds before the steel is teemed, 
and by getting the moulds under the press as 
promptly as possible after they have been filled. 

The arrangements for compressing steel, which 
have for some years been in use at the Neuberg 
Works, were pees by Herr Josef von Stummer- 
Traunfels, and they have proved very successful, 
while they-are also very simple. At Neuberg the 
steel from the converters is run into a receiver which 
is lifted by a powerful hydraulic crane on to a suit- 
able carriage, and is then run on to a bridge over 
the Pe yen pad At the bottom of this pit is a 
line of rails so that the ingot moulds mounted on 
carriages can be brought under the bridge to be filled 
with steel from the receiver and then promptly run 
under the press. 

The ingot moulds are as usual made for conical 
ingots, the section at the lower part being the ordi- 
nary one of an irregular octagon—or rather a square 
with the ers chamfered off—while at the upper 
part this Section changes to circular, the upper por- 
tion of each mould being cylindrical, internally, for a 
length of about 6in., so as to form aguide for the press 
plunger. Externally the moulds are circular, and 
they are turned slightly conical, whilst steel hoo 
are shrunk on them to enable them to resist the 
internal pressure. The conical form of the ingots 
would of course cause the fluid metal to exert an 
upward pressure leading to separate each mould 
from its base, and to resist this the moulds are fur- 
nished with strong flanges by which they can be 
secured to their bases. ‘lhe mould bottoms, we may 
add, have a slight depression in the centre, and in 
this is placed some fire-clay on which the metal falls 
when teemed. This arrangement is employed to 
prevent the bottom from being injured by the pour- 
ing of the metal, it being important to keep the 
bottom sound, as it might otherwise give way under 
the action of the press, 

Each ingot mould is mounted on its own carriage, 
the latter carrying it at such a height that when run 
under the e top plate of the carriage, on 
which the bottom of the mould rests, is clear of 
what we may term the “anvil” of the press, this 
being a strong casting fixed on firm foundations. 
The pressure imposed by the press varies from 400 
to 700 tons, and it is evident that the ingot lages 
could never be made to resist such a pressure. To 
avoid the necessity for this the lengths of rails 
on which a carriage rests when under the press 
are balanced so that when they are merely loaded 
with the weight of the ingot, mould, and car- 
riage they are maintained on a level with the 
other rails, but when the 


is brought to bear on 
the ingot they descend allow the top of the 
carriage to take a solid bearing on “ anvil” 
just mentioned. On the pressure being removed 
the rails rise again and the carriage can then be run 
on to make room for another. The arrange - 


ment of the press and press-pit at Neuberg is shown 





by the annexed perspective view. 
It should be mentioned that when an ingot is 
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being teemed in the press-pit a kind of funnel of 
wrought-iron plate is p' in the mouth to prevent 
the latter from being injured by the molten metal. 
When the mould has been filled, this fannel is with- 
@rawn, and a short planger is inserted by means of 
tongs specially constructed for the purpose. The 
mould is then run under the press and subjected to 
are for from half a minute to one minute, 
being found that this period is amply sufficient to 
insure the desired result. We may add that no 
difficulty is experienced from metal endeavouring to 
squeeze out around the plunger. Any metal so 
endeavouring to escape at once becomes so cooled 
as to solidify. 
At the Vienna Exhibition of 1873 some excellent 
cimens of compressed steel were exhibited by the 
euberg Works, and amongst others the broken 
ingot, from a photograph of which the annexed 
Fig. 1 has been pre This ingot was shown 
side by side with another broken ingot of the same 
steel, but uncompressed, an engraving prepared 
from a photograph of this second ingot being shown 
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If these two figures be compared, it will be seen 
that whereas in the ingot represented by Fig. 2 
there are a great number of bubbles near the outside 
—and in fact only protected by a thin skin which 
might be injured in the reheating furnace—in the 
compressed ingot shown by Fig. 1 there is one 
bubble only, and that at the centre of the ingot 
where it would most probably be thoroughly closed 
during the subsequent treatment of the ingot, or 
where if it continued to exist it could do little harm. 
Altogether we believe that the practice at Neuberg 
has been very successful. 

Another mode of compressing steel, differing 
materially from that above described, is that which 
has been proposed and tried by Mr. R. N. Daelen, 
of Barop. According to this = each ingot mould 
is fixed to a cast-iron bed-plate, which also forms 
the bed-plate of a pump placed horizontally, and 
capable of forcing—by one or more strokes —suffi- 
cient fluid metal into the mould to give the required 
compression. At first we believe that Mr. Daelen 
ran the metal from below, but he has more re- 
cently turned the ingots from above, the moulds 
being fitted with covers adjustable at different 
heights, and capable of being secured 80 as to resist 
the internal pressure. Of this arrangement, and 
some others which preceded it, we may probably 
speak on an early occasion. 

We have now to speak of the progress which has 
been made by Sir Joseph Whitworth in the com- 

ression of steel, a progress respecting which little 
Ee been published, although admirable specimens of 
the material produced have from time to time been 
shown at various exhibitions. At his works at 
Chorlton-street, Manchester, Sir Joseph Whitworth 





now has a magnificent plant for the production of 
compressed steel castings, this plant including four 
powerful hydraulic capable of exerting 
pressures from 2000 to 8000 tons, which are 
employed for compressing the molten steel and also 
for forgi ¢: The castings as compressed by Sir 
Joseph Whitworth are some of them solid ingots 
and some in the form of rings, the latter being pre- 
ferred on account of the greater surface offe 
the moulds for the escape of gas. ‘The moulds used 
each consist externally of a massive steel hoop of suffi- 
cient strength to resist the pressure, there being 
placed within this a ring formed of cast-iron bars 
arranged vertically. These bars, which are about 
2} im. thick, have at their side notches which form 
small radial passages for the escape of gas, these 

ges communicating with vertical channels 
ormed by chamfering the outer corners of the bars. 
The te are so carried that the vertical channels 
allow of the free escape of gas at the bottom as well 
as the top. Inside the bars the mould is lined with 
a layer ol sebcasiery sand, which protects the cast- 
iron bars from the fluid steel, but is at the same 
time sufficiently porous to allow of the escape of 
the gases during the process of compression. 

In the case of ennsiar castings the core is formed 
of a number of vertical cast-iron bars, enéh as we 
have just described, these bars being arranged in a 
circle and duly protected by the 
coating. The sections of the bars used im building 
up the cores are, we may add, such that some of the 
bars may be withdrawn inwagds so as to leave the 
core free, 

The steel used at the Chorlton-street Works is 
produced partly by the Bessemer process, partly by 
the Siemens-Martin process, and partly in erucibles ; 
it is, however, found that ee ae 
no special advantages over that prod ae 
Bessemer and Siemens-Martin processes, and 
these two modes of manufacturing steel are those 
now principally used. When crucible steel is em- 

loyed the crucibles are emptied into a ladle, and 
om this the steel is run into the moulds and sub- 
jected to compression, 

The pressure generally ied is about 6 tons per 
square inch, and Sir Joseph tworth states that the 
ingots are reduced to about seyen-eighths of their ori- 
ginal length. To some considerable extent, however, 
this reduction of length must be due to thedilatation 
of the mould word po of the molten ree 
a dilatation produ expansion 
and partly by the vicldlog of the ockeral 
the strain due to the very severe pressure. W 
first applic’. the — ae 
molten metal aroun unger e press ; 
the metal in hr small ame ee 
and prevents further leakage. As pressure 
on there is a copious discharge of pet agrenemich 
carbonic oxide—and the pressure is maintained even 
after this discharge ceases. Sir J Whitworth 
states that in some cases he has applied a pressure of 
as much as 20 tons persquare inch ; but it is evident 
that such a pressure could at ar to small 
castings only, on account of the difficulty in obtain- 
ing sufficient resisting power in the moulds, The 
castings after their removal from the moulds are 
subjected at the Chorlton-street Works to a forging 
process under a hydraulic press, the tubes being 
supported for this purpose on a mandril. 

e plant at the Chorlton-street Works is 
capable of dealing with very heavy masses, and on the 
occasion of a recent visit we had an opportunity of 
examining a compressed steel propeller shaft which 
will weigh when finished 18 tons. Amongst other 
examples there was also a lining for a marine engine 
— er 59 in. in diameter, 44 in. long, and 13 in. 
thick ; a hoop forging 57 in. in diameter, 56 in. 
long, and 5} in. thick; a trunnion forging for a 
35-ton gun, and other pieces of heavy work. The 
qualities of steel produced are various according to 
the nature of the work for which the casting is 
intended ; but wherever the explosive force of gun- 
powder is to be resisted Sir Joseph Whitworth 
insists upon the material giving an elongation of 
30 per cent. before rupture, and he states that he 
can now produce with regularity a steel which will 
give this elongation and at the same time have a 
breaking strain of 40 —— square inch, the test 
bars used being cylindrical, 2 in. long and with a 
sectional area of half a square inch. 

We have now laid before our readers some 
particulars of the progress which has so far been 
made in the manufacture of compressed steel ; 
but we regret to say that there is still wanting much 
information necessary to enable a true estimate to be 


en 
of 
but 


. 


by | facturers that at some of the 
and abroad th say eoen ted 


sand | made. 
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made of the value of the As 
we said at the commencement of article, the 
process of ing steel in the liquid state is one 
which wo mass sepaed on satietal SP feguts cannot be 
cast commercially without being more or less honey. 
combed ; but going to the root of the matter we are 
led to inquire how far this honeycombing is a ne. 
cessity. It is perfectly well known to steel many- 

works at home 
castings can be 
cast by ‘‘ dead melting” the steel, employing moulds 
with a non-conducting lining, and running the in. 
ts with a sufficient head, and it is a question how 
ar ingots so cast are inferior to those which have 
undergone compression. In other words, informa- 
tion is wanted as to the effect of compression on 
sound steel. If Sir Joseph Whitworth would run 
two ingots from the same melting of steel, subject- 
ing one only to compression, and then test samples 
cut from the solid portions of both ingots, the com. 
tive results would be of great interest, particu- 
arly if accompanied by further tests made of samples 
cut from the ingots, and subjected toforging. Such 
aseries of tests would go far to show to what extent 
the admirable character of the material which Sir 
Joseph Whitworth is producing is due to the process 
of compression, or how far it is due to the careful 
selection of the materials from which the steel is 
The whole question of the production of 
high-class steel is, however, one on which much 
could be said, and it is, therefore, one on which it is 
unadvisable to treat at the end of an article which 
has already grown to considerable length. We 
shall, therefore, for the present dismiss the subject, 
but we propose to return to it, and to have some. 
to say respecting other modes of treatment 

than that of compression in a fluid state. 





THE CENTENNIAL INTERNATIONAL 
EXHIBITION OF 1876.—No. IIL. 
By J. M. Wison, Philadelphia. 

Tue City of Philadelphia having been mentioned 
as so eminently fitted in every respect for the site 
Ss the ee aaa Exhibition, it may be well at 

point of our progress to state some facts con- 
nected with its Seontation, its growth, its com- 
merce, manufactures, &c., all of them, perhaps, well 
known to the historian, but in view of the proposed 
celebration, of interest to the general reader and 
"About the year 1608, Hudson 
ut the year 1608, He , in voyaging 
ane the coasts of what Sot codiiibates the states 
of New Y: New Jersey, and Delaware, made 
of ware Bay. The Dutch Govern- 
years — the right to Hud- 


Test f ’ a worn ee 
‘or trading purposes, ion of the 
Delaware in 1623, and erec a fortification called 
Fort Nassau, at a place now as Gloucester, 
on the Jersey shore, 


ment a 


City of Philadelphia, Farther po alors 
present i er settlements 
were made along the bay and river by Dutch, and 
also by Swedes, resulting in considerable hostilities 
between the different nationalities for some years, 
and, finally, in the Dutch obtaining possession of 
the whole west side of the river, which they retained 
until October, 1664, when it was surrendered on 
articles of capitulation to Sir Robert Carr for his 
royal highness the Duke of York, afterwards King 
James the Second. 

In 1672, war having taken place between Eng- 
land and the Duteh, the fe on the Delaware 
again changed masters, but Tn consequence of a 
treaty of peace, in the course of a few months they 
once more became British subjects. 

In 1680, William Penn, in consideration of large 
ublic debts due to his father’s estate, petitioned 
ing Charles the Second for the grant of a tract of 

land now known as the State of Pennsylvania, 
lying north of that portion previously granted to 
Baltimore, and bounded by the Delaware 
river on the east. Letters patent were given for 
the desired tract in 1681. In the settlement of the 
country, Penn did not forcibly take the lands from 
the natives, but purchased them, as had previously, 
however, been Sous in many cases by the Dutch 
and others, the ice being by no means ee 
to him. He laid out the he Philadelphia in 
1682, on the west bank of the Delaware, about 120 
miles from the ocean by the course of the river, im 
39° 57’ north latitude and 75° 8' longitude west 
from Greenwich. The first plan was on a 
seale, but was found to be too extensive, and was 
contracted in 1701, and declared to be bounded by 














Aue. 6, 1875.] 


ENGINEERING. 














the two rivers Delaware and Schuylkill on the east 
and west, and Vine and Cedar (now South) streets 
on the north and south, comprising, instead of an 
area of 124 square miles, which the original plan 
contained, only about 2 square miles. In the centre 
of the city was a park of 10 acres, and in each 
quarter one of 8 acres for public recreation. 

In 1850, the city had increased so much that the 
suburbs contained nearly twice the population of 
the city proper, and in 1854 an Act of Consolidation 
was passed, incorporating the whole territory into 
one city, comprising a space twenty-three miles long 
and about five and one-half broad, and having an 
area of 1294 square miles. : 

One hundred years ago the city contained 5460 
houses, and had a population of 28,042, or a ratio 
of 5;h persons to one house, the inhabited portion 
being comprised within about one square mile. 
Taking the figures of the last census im 1870, and 
estimating at the average rate of increase for the 
last eighty years, the population in 1876 will be 
825,594, and the number of dwellings 140,000, or a 
ratio of 54%; persons to one house, the thickly in- 
habited portion being contained in about 29} square 
miles, ‘The city contains more dwellings in pro- 
portion to the population than any other city ; there 
are no tenement houses, the poorest are able to 
obtain separate quarters, and every mechanic can 
have a house to himself at a moderate rental. 
Philadelphia is emphatically the ‘‘ City of Homes.” 

The assessed real estate amounted in’ 1874 
to 565.819,075 dols. and the manufactures to 
400,000,000 dols. The capital and industry of 
Philadelphia and establishments in the vicinity 


operated on Philadelphia account in 1870 were as 
follows: 
Number of manufacturing estab- 
lishments oe ie eee 8579 
Capital employed 204,340,637 dols. 
Value of materials used 193,861,297 
Value of produce when manufac- 
tured sai os .. 362,484,698 
Number of men employed 100.661 
; » females employed 40,760 
; » youths 11,129 
Wages paid 68,647,874 dols. 
Steam engines 2177 
Horse power 57,304 
Che increase in capital in ten years was one and 


a half times greater than the entire capital in 1860; 
the value of the produce two and a half times 
greater than in 1860, the aggregate produce 70 
millions greater than the entire import trade of 
New York in 1870, and 120 millions greater than 
the entire export trade. 

The number of vessels of all kinds that entered 
the port in 1771, was 752, and the total amount of 
tonnage 44,654, the number of all classes of vessels 
entermg port for the nine months, January Ist, to 
October lst, 1874, was 7562, and the aggregate 
tonnage for the same time was, foreign 297,735, 
and coastwise 512,887, making a total of 810,622. 


lhe city possesses by means of the Delaware river 
and bay, all the advantages of an excellent seaport, 
while from its inland situation in the midst of an 


extensive and well settled country, and its vast 
railroad connexions, it is admirably adapted for 
manufactures and internal trade. A considerable 
business in iron shipbuilding is developing on the 
Delaware, which bids fair to become the Clyde of 
America. ‘The steam ships of the American line 
now running between Philadelphia and Liverpool, 
were built here, and the iron steamers City of 
lokio, and City of Pekin, of the Pacific Mail Steam- 
ship Company, each of 6000 tons, 423 ft. long, 
+8 ft. broad, and 38 ft. 6 in. deep, having a capacity 
for 200 cabin, and 1800 steerage passengers, were 
built and launched at Chester, a few miles below 
Philadelphia, 

Philadelphia is rich in historical associations. 
Che first Congress met in this city in 1774, in Car- 
penter’s Hall, which is still standing and in good 
preservation, and most of the Congresses of the 
Revolution met here, Here was adopted the De- 
elaration of Independence July 4, 1776, and first 
read publicly from a stand in the State House yard, 
by John Nixon, July Sth following. The Conven- 
tion that passed the present Constitution of the 
United States, met in Philadelphia May, 1787; the 
first President of the United States resided here, 
and Congress assembled here for some 10 years 
after the adoption of the Constitution until the re- 
movat of the seat of Government to Washington. 

The city contained in 1873 about 900 miles of 
Streets and roads opened for public use, of which 


500 were paved and lighted with gas, The water 
supply is obtained from five principal water works, 
the chief of which are those at Fairmount. There 


were 14,533,425,097 gallons of water used during | their actual 


ores and od — receiving water in which 
there were 51,294 baths, probably a larger - 
tion of baths to dwellings then in any het dir in 
the world. In the same year there were in the 
streets over 628 miles of street service mains, and 
5119 fire plugs. During 1873-4 nearly 83 miles of ser- 
vice pipe were laid, adding almost one-quarter of the 
total for the last 20 years, and more than one-seventh 
of the entire distribution. Nothing else perhaps 
would show the growth of the city as this does. 

The gross receipts for water rates, &c., in 1874 
amounted to 1,229,881 dols. The first city water 
works were built in 1799, the water being raised by 
steam power from the Schuylkill river and pum 
into reservoirs at Centre Square, but these 
inadequate for a proper supply, the Fairmount 
Works were commenced in 1819. A small quantity 
of ground adjacent tothe works and reservoirs, 
as great natural attractions, has always been 

ept in reserve by the city for a public park. From 
time to time, principally within the last ten years, 
tracts of land were purchased by the city, adjoining 
and above Fairmount, on both sides of the Schuyl- 
kill river, principally for the purpose of preventin 
the erection of manufactories, &c., on its banks 
pense the purity of the water, until the result 
been a magnificent park, containing nearly 
3000 acres, the largest and richest in natural ties 
of any in the country, now under the charge of a 
special Park Commission, laid out with numerous 
drives and walks, and open to the free enjoyment 
of every one. It is in this park that the Centennial 
International Exhibition buildings are located. 

Here, as in most of the other cities of the United 
States, street passenger railways are the great 
medium of communication. There were in 1874 
sixteen incorporated companies, comprising over 
231 miles of railway, and carrying during that year 
78,508,335 passengers, the receipts from the same, 
as fares, amounting to 5,056,447 dols. 

Philadelphia contained in 1872 over 400 churches, 
providing seats for 350,000 persons, There were 
in 1873, 439 public schools, employing 1835 teachers, 
the attendance of pupils being 100,749, and the ex- 
penses for the year 1,429,693 dols., the value of 
public school property being estimated at 4,493,520 
dols. This is only for those schools supported by 
the city, and independent of private schools, de- 
nominational schools, &c., of which there are a large 
number, 

It will be a matter of great interest to all who 
intend visiting the Exhibition to know that Phila- 
delphia ranks among the healthiest cities of the 
world, the death rate per 1000 living being very low. 

The following is a comparative statement for 
1873: 


Death Rate per 

Deaths. 1000, 
London ... 74,792 ove 22.8 
Paris 42,531 eo. 23.2 
Brussels ... 4,544 ove 24.8 
Berlin 29,954 . 806 
Vienna ... 19,809 os 82.7 
Rome 7,152 ons eve 29.8 
Turin... ie 6,587 an -. 248 
Calcutta ... sn 11,782 ae . 25.3 
Bombay ... 15,617 . oe 24.1 
New York ne 28,400 ooo ese 27.9 
Philadelphia... 16,736 os» 20,29 


The third session of the Centennial Commission 
commenced December 4, 1872. The report of the 
Executive Committee covered the serious labour of 
preparing and adopting the rules for the organisation 
of the Centennial Board of Finance as authorised 
by Congress. Every effort was made in the matter 
of publishing and issuing circulars and addresses to 
the people at large to thoroughly inform them of 
what had been done and to call their attention to 
the manner of making stock subscriptions. The 
proper blanks for subscriptions were prepared, and 
the 2lst day of November fixed as the day for 
opening the books in all the states and territories. 
Finding itself embarrassed for want of funds 
to pay for the expenses relating to the Board 
of neue, the Executive Committee appeal 
the citizens of Philadelphia for aid, the result of 
which wasan appropriation of the sum of 50,000 dols. 
by the city councils for this p Permanent 
offices were provided for the use of the Commission, 
and a thorough business on was recom- 





mended to cover their work, which was increasing 


g| Land and to all the Inhabitants the 


ed to]; 





109 
very rapidly. The Committee also the 
Commission the propriety of aski ra ational 
Government for au appropriation ient to meet 


: onpentens Permanent offices and com- 
petent clerks ip pvp aes uired to 
transact the work ths Guntniolion enh 


meetings, and it was unreasonable 
citizens of Philadelphia to sustain what 
a common burden. 

At this session a design for a seal for the 
the Commission was adopted. ‘The seal is of circular 
ps Bs about 2 in. in diameter, having within 

outer concentric circles the official title, * 
United States Centennial Commission.” The vignette 
in the centre of the seal is a view of Independence 
Hall as it in 1776. Beneath the vignette 
are the w “Proclaim Li hout the 
” 
sentence, which was really prophetic, was cast on 
ths bell WAIN hong, in the Gene of’ tha all, a 
rang out the first announcement of the 
the Declaration of I 


The 
cast by Pass and Stow, in cane SS 
1753, under the yo eR gees J 1 

Assembly, who 


Fi 










8 er of the 
the motto to put on it, which proved so 
of its future use, The 

in those days, and « 


appropriate chosen i ion would become 
in the future. At the foot of the seal within the 


outer and inner circles are the dates 1776-1876. 
The Committee on Plans and Architecture were 

unable as yet to submit s and estimates for 
buildings, as no funds had provided for their 
use, ‘They urged upon the Commission, in view of 
the limited time pee of the Exhibi- 
tion, the necessity of adoption of measures that 
would warrant a procurement of a design 
for the buildings. ‘This Committee were therefore 
instructed to advertise for plans whenever the 
necessary funds were provided, and that only the 
sum of 20,000 dols, should be ng sg ous to them, 
to Be used as they deemed best in the procurement 
of plans and specifications. 

It was decided that the report of the Committee 
on Classification met in its main features do 
of the Commission, and it was recommitted to the 
Committee. The ten departments into which the 
classification was divided at this time are the same 
as finally adopted, the only future modifications 
being in the groups and classes or sub-departmenta, 
and we therefore give these departments here, as 
they will necessarily come into consideration when 
the question of designing the buildings is brought 
forward. 

The departments of classification decided upon 
are as follows :— 

I. Raw Materials: Mineral, Vegetable, and 

Animal. 

Materials and Manufactures used for Food 
or in the Arts, the result of Extractive 
or Combining Processes, 

Textile and Felted Fabrics: Apparal, Cos- 
tumes, and Ornaments for the Person. 

Furniture and Manufactures of general use 
in Construction and in Dwellings. 

Tools, Implements, Machines, and Pro- 
cesses, 

Motors and Transportation. 

Apparatus and Methods for the Increase 
and Diffusion of Knowledge. 

Engineering, Public Works, Architecture, 


&e, 

Plastic and Graphic Arta. 

Objects illustrating Efforts for the Im 
ment of the Physical, Intelle 
Moral Condition of Man. 


The third session terminated December 11, 1872. 
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IIL, 
IV. 
¥; 
Vi. 
VIL. 
Vii. 
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Tustine Inow anv Stxet.—The new law yen tests 
of iron and steel came into force in the United States July 1st. 
For the purpose of carrying out tests 
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Fi sr Cy : 


Taz Ustrep Starss Navy.—The United States Govern- 
ment has purchased some 15,000 tons of coal for its various 
navy yards on the Atlantic and Pacific coasts. 


AUSTRALASTIAN TeLEGRAPRY.— With reference to a contract 
arranged on behalf of New Zealand and New South Wales 
for a telegraph cable between those colonies, it appears that 
in consideration of 6000/. from New Zealand and 2501. from 
New South Wales, to be paid yearly for ten years, the Eastern 
Extension, Australasia, and China Telegraph Company 

Limited) has undertaken to lay with the utmost despatch a 


HORTICULTURAL HALL, 


——— 





THE AGRICULTURAL HALL. 


cable between Sydney and some northern point of the middle 
island of New Zealand. The company undertakes that the 
tariff shall not exceed 7s. 6d. for ten words, and 9d. for each 
additional word ; and that on the messages averaging 200 per 
diem during any six months, the charges shall be reduced to 5s, 
for ten words, and 6d. per word beyond. The Telegraph Con- 
struction and Maintenance Company (Limited) has under- 
taken to manufacture the cable, and to provide the requisite 
capital. The Eastern Extension, Australasia, and China 
Telegraph Company (Limited) is about to issue 6 per cent. 
debentures to the extent of 320,000, 


Tae Wasniseros Navy Yarp.— Workmen are engaged st 
the Washington Navy Yard in demolishing the American 
ironelads Hero and Piscatagua. The Nipsic, screw, is alse 
being broken up. The building of a sloop of war which is to 
receive the same name—the Nipsic—is progressing slowly 
This vessel is put down on the United States navy register 
as repairing, but there is nothing about her, from her keel 
up. which is not entirely new. There are at present only 
127 men employed in the construction department of tbe 
Washington Navy Yard, a large reduction having beet 
mace. 
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DIAMETER OF WHEELS 
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HEATING SURFACE: TUBES 


FIREBOX 


TOTAL 


FIREGRATE AREA 














_ oe AG APO EOE A COLES 
et eet te YT sy eR RS SHES PRES er 
sands ee 23s 4 ine 24 t= = ae a - ry 
Se ae ret ty an Bn, x + ih ae tel pees ae FI GFE Gd ah 
hs : ; ae 


Fn ae 











{ROP OG JO SATVA SOI) peoueieq & 


© peowyd sy 297109 oq} yo qyFuaz oq) Jo OfPPIG ey uoqy SSF e3ed uo wa L 


2 


oq, «| Fuoue Syqdys fq ‘Burdwys jo opou 401100 es0m ¥ 


“ONTHEANIONY JO OUMyOA 4}1390;,.M0]j On} JO 
Q PSOPVIpSAT! Weeq SVG ‘SUT WisqPION FeIIs) | og, ergs qenf pues opis qowe ug “ssamqy3iy Saiinear a | Surqunjzerp OY) SCULLY StIES OG) Fe OTTGA “‘poswazoNy A:quiep 

« ‘pua | 4} wo ‘Buns “z7y 44 poydope se ‘roqeig 043 JO MMOS 84} | AyMowIp Ot &] e10q} UOMNEdard ery) Paraszesqo Aq ‘ ezRed ey} | ~u0d st Suyure,; egy jo qiSae2e eq; suvem sy Aq ro 
U] pBady? Sarjua eNO 48¥e] ye OANY SLeIS ON} 3Eq3 O8 ‘sezEId | WEP UOFNONASHOD Jo WIAISAS SIq) JO SBRWOOAPE OY, “YOIUNTT 








ENGINEERING. 








Ave. 6, 1875.] 


pequasep mou jenf Fayfezs jo usd oq} YSnoyr[e puw ‘sieeu 
-8ue saxjoutes0, Surpeo; sno Aq 0} paseype [Vs woonsys | yoor Laveq yensn oy) : paydope useq suy edd) paddoy-ysny | syau; Ja7EM ONY Uy eys{sU0O—oFe suBEd 9OIq} ID 
| -woo awq oor ywusn oq) pue ‘sfearrey oyeg URTeq og) | om Jey) “UU Oy Jo UOIes peMIpNy Tuo} oyr SuyayuE | poysyquIsa—sy10.\, eANOMODO] SHAG oy XQ 
Jo ‘oayedjog “py JO WoISAS UAOTY-]]9m Oy} U9EKI0q eRuTOId | -xe Aq ‘Woes Oq []]m 9f “UATIOG Og} Gym mou Suyuutsog 
~wi00 8 peuize; oq Avut ‘se8vd imo uy yeeds 0} uoysRI00 pry 
Apeaae oavq om GoyqM JO puw ‘zoos xoqory ay) BuyAvys jo 


“ame 


oq} 0} sseooe Lpwer suveur yoy Aq ‘peonpozjut ome $9704 | 


STTUVHO “UN AO SNDISA 


SAVATTIVG 


HONVUG 





-pary eSavy Koqerg oprsur oy) JO o3ejd wAoId OG} Jo Je\2] | Jo yuamLoyduso om youreFe sv zamo] gonm ydey ous eyq Fem 


| zaploq 9} JO 3822 Og} BBY) JsyOIQ) epwur SI epeyd saz;¥] | Jo ‘senery ‘xyq 4q peyuezedes pue peacuday opm ‘uege 
ewe aq) Surgsydmooe epremo} spt; 7 4 ‘anedjeg “yy | sy] O88 SIG] UT «“]TeYs xoqery oy Jo oyeyd do} eq) OpUr | srvok us) awos GuomeueiE yOryA PUP ‘geRT ‘g fre0199 
4q pakoydure yey) se 42991200 os Ayjeoyavyqoou: 0q you eur | se pea S¥ ‘xOqory epysut ey) Jo eye;d UmoID Jeddoo oq) OUT | ‘quIeT ‘uosARC “q*g “apg Aq ‘sactTEq Om ‘poyuezed pray 
peaaros ‘s}poqfeys Aq pepassedne meeq oawg “raA0Moy “eieq | sum yoy urd & Soureg eq] yo qed ee UT gyINq Faeq 


— 





SMUOM GATILONOOOT SsIMs a 


GTAILONOOO’'! 


| Sz04 peonposjar ueeq sey gorym ‘euyBae yo seep sq} 30 

juewysnfpe | einjeay Farysiasuyyerp yy, -puvpsezjytag ul eles Sreurpso 

pave uopoedsuy 203 9023 qjay exe sSuzids pue wisyweqoour | oy} Jo seu] AlwpuOoss UO oWEsy oO] BuyylOm 10) souTUO 

~peyueaoad oq Avu UMOID OY} JO SUOTEISNADG] | OY} GwyR ‘JRF OG} UT S}eIsU00—juIWeTUBIIe WoTjoOM eArwa | Jo edX} B JO ONO Sf ‘CT] pur FT] eeTed UO suOMBA;ENITT 

0 BoRUAe qa—Aqou9q) pu ‘pauyergo s Joos | paw siopuy[AS opIsyNO Yam ‘einoD Jo ‘uoyxedUOD U]—syE} | J2y}O INO Jo SB TJom sv ‘yom Gy BuaTssue aTed-on} 
emesy OY} JO OFejUBAPE JyVIMy Y “syUs} O[PpeS 10 apis | imo Jo yoofyns oy SUIIO; YORYM ‘vayomO0] YUL} BI, 


ENGINEERING. [Ave, 6, 1875, 


= —————— = 
TABLE OF RESULTS OF VALVE GEAR. 
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or Cent. 


re gauge, and forming, at the same time, the seating 

the pipe leading to the steam whistle. By this plan, which 
we cannot but approve, a multiplicity of holes in the 
boiler, and keeping the joints in repair, is effectively avoided. 
The chimney is of very thin cast iron, and it tapers in 
form upwards after the manner of the locomotive chimneys 
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pipe orifice of 4} in., 

15* in., and a stroke of 19 

course of our description. 

description, aud encircles the 
Turning now to a description 

they may 

is put with 

the joints caulked. 

manship that these f 

severe work they are 
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| 35=1.88 
coming very leaky. ipownl $+ rot) Gedy } 

tudinal section, is filled the ® The lead is 2+2=4mm. (0.157 in. > being made according te Trick’s or Allan’s plan with an auxiliary 
with a partition serving as a fil —_ an passage (see cross section). 

the interior through a manhole placed ’ ee i ’ 

The axle-box guides are made of steel castings rivetted section, — wheels are | Boiler—continued: _ _ mm. ft. in. 
on, those of the trailing’axles being, moreover, connected to- ea of — hw above rails 2080 6 7.9 
gether by means of transverse plates, so as : : (ongitedinal pment A. cape 
formity in stiffoess with perfect vetted) ie te : 12 0047 
guides, which latter are Thicknesses of plates in firebox ; 
plates. The fore part of . casing... e ; 
welded and planed angle iron very r Thicknesses of plates in firebox 
attachment for tie cylinders is obtained and any tendency . casing top plate < 2 
towards rocking is effectually prevented. é Thicknesses of plates in smoke- 

box tube plate ... aie 2 00.87 

a pe: ae as plates in smoke- . 
they may easily be removed for repairing. ¥ 90x side plates ... . 1 0 0.39 
of the he vevuptiaite for various tools and stores are pro- a of plates in firebox 

- “ plate ; , 25 0 0.98 
vided for, these receptacles serving, at the same time, to Thicknesses of plates in firebox 
strengthen the footplate and buffer beam, to carry the coal side and evewn plates 13 00351 
bunkers, and also to form a firm attachment for the stationary | ?* . . Diameter of steel tubes (outside) 45 O177 
motion links and reversing gear. z és (inside) 41 0 161 

In the engine we are describing, the cylinders have been Number of tubes... .. 138 
designed according to a new and—it = us—a very iocinotion VA wae mille=1 in. ong ; 
practical plan. The cylinders are perfectly symmetrical, . in eve mim. = itres cubic ft. 
there being neither right nor left-hand parts to be | ™otion of the engine is obtained without any ; 4 crown) - 2000 785 
considered. It will be evident that this arrangement |*%¥h as are frequently experienced on engines fitted w Steam space 3... i... . 550 19.4 
facilitates the manufacture of this important piece of the axle-boxes of the usual bs tah regrow we .. 4400 .=7680 Ib. 

; : This plan of self-adjusting axle-boxes greatly Ww steam pressure...10 atm.=147 Ib. per sq. in. 
engine greatly, while only one pattern is required. To the Mr of ¥ of te 1.077 metre=11.6 oa ft 
railway company this plan offers the advantage that a less | he : invented by Mr. Haswell, ’ ienna, Heating sothne Aap han ge og. = 
number of cylinders in reserve is required. The piston rods, ~ sq. metres. , 
it will be noticed, are carried through both ends of the cy- however, this difference between the /. Tubes 58.10 
linders, an arrangement which is regarded with much | i"g to Mr. Haswell’s guited Firebox ... 5.32 
favour on the continent, but which bas not been adopted in | {rom the centre of the seal ahaa 
English practice. The piston rings are of hard, close.grained | Swiss engine this movement is by oscillating Total... 63.42 
cast iron, cast from the crucible ; each ring is cut in one place | Stides, working in the axle-box é Frames and Wheels, &c. : 
and the joints are at right angles. These cast-iron rings are As will be seen by the cross séction of the engine, the Width between frames 

; lower half of the bearings Consists of a hollow cast-iron box, Depth of frames 
backed up by a steel ring, which serves as a make-joint and | well Saister, which Thcke 
preserves the cast-iron rings from breakage by tee sudden | Tine (ore the jeumlt eles aw so a on 
compression. The body of the piston is made in halves of | kept up to the wide thy gi ge 
cast steel of a pretty hard quality so as to prevent the rings | lu the axle. which it be § 
working loose endways. The Swiss makers claim for these | *™ply by a set screw, on yA a 
pistons that they hold much tighter than the well-known | “ately removed for inspection, or for ome orgs ——— 
Ramabottom or Swedish pistons—now so much in vogue— %#°Y- This operation is weg agen er an absence 
and they affirm that they save about one-sixth of the coal | of collars on the inside of the 
used by these latter. (of collars has, moreover, the advantage of preventing the 

The slide valves are of the Trick or Allan type, giving a 
double opening for the admission of steam. They are made 
of tbe same material as the pistons, namely, of hard, close- | 
grained cast iron, cast from the crucible, Lubrication is. and driving springs 
effected by means of a pipe on the top of the valve-chest Penssting beams of the usual form ; 
cover, communicating with a lubricating apparatus mani- | ‘railing axle, on the 
pulated by the men from the footplate. verse compensating 

One of the peculiarities of the engine under notice is the , levers and draw roda. 
new valve-motion arrangement, which originated at the °° three points ; the same, 

Swiss Locomotive Works. This arrangement represents, in *"¢ Dow adopted on all 

fact, an ingenious modification of the plans of Heusinger von | The piston rod guide bars are of 

Waldegs, or of the Walschaert type, as it is called in *™4 are made of 

Belgium. Mr. Brown calls the new arrangement, which 

we have engraved on an enlarged scale on page 114, the  '° take out so as to 

“ bielles 4 retour” system. According to this plan, the con- | the bronze rubbing 

necting and radius rods are directed backwards to the fixed is ——_ Fe a 

motion links, which are so placed under the footplate that | lever of the v ve motion. Weiahten 

the reversing shaft can be pat immediately to the rear | Crossheads, connecting «Pgs of 

of the boiler. Thus the height of the Tetier, above | whole of the valve motion are A ob age 4 

rails, can be reduced by as much as the room would) T° mgr oo ng ve bed 33 ys boiler 

amount to that would otherwise be necessary between | boiler is peel pr gua os Ba acy He «+  @0als on grate 

boiler and tank for the passage of the reversing ‘the pressure gauge is fitted @ transparent ; #8 

shaft, if arranged in the usual way; further, by the new from the inside at night. + ge pate ten sg 
long rods are obtained, and in consequence a very| The principal dimensions, proportions, and Weight of engine empty... 

exact distribution of steam for each notch of the sector, | the engine are as follows: dentents eating 

either in forward or in backward gear. By examining the | pojjer ; =. _ —s ite gue 90,000 

Table, which we annex, illustrating the working of this | Mean diameter, inside ... .. 1050 r wer - ea ike ag 

gear, it will be noticed in fact that the distribution is nearly | Length between tube plates ... 3000 < On comparing the proportions of the cylinders be 

mathematically correct. Total length (including smoke- | wheels,’as given above, the tractive power of the engine 

The wheels are of wrought iron of a neat pattern, with ' box) ies ae an u. 9187 ed be found to be as follows: 


2+2 


eS ; P 
Enoumestom: wcomease ‘| Number of Notch. 














SRSSAaABeRSINSEESES 








L 





























if 


12 0047 
18 00.71 


$58 








= 20 Gr at om oe 


su or bo eb 


cn 


Semwcoom 
_ a L od 
n> 


as 
©2 00 
S Se SI be ave 


& Soh KRane 
a5 


JIaoe ooooftagtes 
& 2s 


B Dios 


Cem one 
ee 


& \fe\¢e 





ne ene eee beh Fh SA: wrt ape aii et aha om ae ve 








Ave, 6, 1875.] 





ENGINEERING. 








34* X50_ 1156 X 0 _ 44 5 in 

“Ts is kilogramm 
for each kilogramme of effective pressure per square centi- 
Seda == 61.8 lb. for each pound of effec- 

14. 
tive pressare per square inch on the pistons. The boiler 
pressure being 10 atmospheres, or 147 Ib, per square inch, 
the effective pressure on the pistons may amount to 80 per 
cent. of the boiler pressure, or say to 8 kilogrammes per 
square centimetre when the engine is working in nearly full 
rear, and the tractive force thus obtained would be 
3660 kilogrammes or 8052 1b. Taking the mean adhesive 
weight equal to 27,000 kilogrammes or 27 tons we find that 
the pull the cylinders are capable of exerting is but 13.5 per 
cent. of the weight available for adhesion, in other 
words, the respective ratio between the two powers will be 
1: 7.387. On this account we are inclined to believe that 
the engine would have benefited by an increase of cylinder 
capacity, without of necessity increasing the boiler power, 
the advantage being obtained simply by enabling the steam 
to be worked more expansively. 

We shall have occasion to speak again of the productions 
of the Swiss Locomotive Works, meanwhile, we feel assured 
that the particular engine, which we have now fully illus- 
trated and described, will be accepted by our readers as a 
very interesting specimen of locomotive engineering. It 
should be borne in mind, too, that in starting new engine 
works of this description on a large scale in a country like 
Switzerland, various drawbacks—almost unknown in this 
country—have to be encountered and surmounted. Thus 
there was at first some difficulty experienced in obtaining 
skilled workmen, versed in the numerous special branches 
of locomotive building ; further, large and lucrative orders, 
such as our makers are accustomed to, could bardly be 
counted upon. In fact, the only orders of importance that 
have been booked and executed up to the present consist in 
a contract for ten heavy engines for the Austrian 
“Kronprinz Rudolf Bahn,” and of the engine which 
forms the subject of our present description, of which 
eight have been built. Besides these, however, a consider- 
able number of engines of many different types have been 
constructed, including the Righi engines and those for the 
Kahlenberg and Schwabenberg rack lines, near Vienna and 
Buda-Pesth; also engines for the Mount St. Gothard, 
and for the Jura-Berne lines, for shunting purposes and for 
narrow gauge lines, ranging from 2 ft. 5$ in. to one metre. 
From this list it may be gathered that—although the great 
Swiss Locomotive Works have not proved a commercial suc- 
cess as yet—the engineers at Winterthur have had many 
interesting and difficult problems to execute, and if the 
success of the establishment, from an engineering point of 
view, is very manifest, this is mainly due to the great talent 
of the general manager of the works, Mr. Charles Brown, 
to whom we herewith express our thanks for the original 
drawings of the engine, from which our engravings have 
been prepared. 


THE MANCHESTER MECHANICAL AND 
INDUSTRIAL EXHIBITION. 

We have already (vide page 463 of our last volume) 
given some account of the textile machinery exhibited at 
this Show, and we now purpose more generally to notice 
the other classes of machinery there collected. 

A considerable portion of the Exhibition comprises 
machinery in motion, and the variety gathered together 
under this one roof is very great, and affords attractions 
that interest not only the general public that frequent such 
exhibitions, but especially the manufacturers, engineers, 
and tool makers of the surrounding districts. 

Steam of 30 1b. pressure is supplied to nearly all parts of 
the great room in which the machinery is placed, from three 
ordinary Lancashire boilers belonging to the establishment 
which bas been so boldly provided by Mr. Riley, the pro- 
prietor of the Pomona Palace and Gardens, for the purpose 
of this and succeeding exhibitions. 

Arrangements have also been made by which exhibitors 
desirous of showing the merits of steam boilers of any 
special class may have opportunity to work their boilers, 
and furnish steam to the various engines intended to be in 
motion. Two exhibitors have thus availed themselves of 
the opportunity afforded, the type of boiler known as the 
Howard patent high-pressure boiler, made by the Barrow 
Shipbuilding Company, being one example, and the “ Cros- 
land Boiler” being the other. Each of these boilers has 
been fully described by us in our accounts of the Peel Park 
Exhibition, held last year, and those accounts mainly hold 
good now for both. We may remark that the Howard 
boiler has tubes of still larger diameter than before, and that 
all parts are now shown of wrought iron, in place of part 
cast and part wrought iron. The general features of ar- 
rangement are however but slightly, if any, different from 
that formerly exhibited, except that the tubes are now in- 
clined upwards towards the steam receiver. As regards 
evaporative efficiency, no trials have yet been made. The 
Crosland boiler is in itself far too small to provide steam 
in sufficient quantities for the whole Exhibition, and there- 
fore, though it has been used several times in conjunction 
with the other boilers, passing its steam of 140 1b. through 
a reducing valve into the pipes at 30 lb., it is for purposes 
of convenience not worked as a usual thing. Other boilers 
are yet, we understand, to be laid down, and evaporative 
experiments are to be conducted in due course. 

Of steam engines there are very many. A considerable 
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WHITWORTH SCHOLARSHIPS. 
The following is a List of Candidates successful in the Competition for the Whitworth Scholarships, 1875 : 


























| 
Number of Marks. 
Name. | Acz. OccUPATION. ADDRESS. Total. 
Harrison, Joseph 21 |Mechanical engineer ... . 1315 
Goodwin, George 20 24 os ‘ és Sd Ledon ‘ioe 1268 790 5058 
Alldred, John 21 {Locomotive engine fitter  _..|Wolverton 634 992 «| «1626 
gesete Yusha * zytonh mabew ites cap ies ion oe 906 715 1621 
4 : echanical engineer ‘ ie 1214 379 1583 
Poole, Joseph 20 | Pitter and turner Deiky” 4 892 673 1565 








number show that expansion valves worked directly by the 
governors, are evidently called for in practice, and they are 
therefore to be found here. One of the newest forms of this 
arrangement is seen in the engine exhibited by Messrs. 
Wheatley, Kirk, and Price, of Manchester; it is not in 
motion. This engine is fitted with Rigg’s patent expansion 
gear. The governor arrangement consists of one heavy ball 
sliding upon a spindle actuating and coupled to a lever 
attached to a frame upon the engine shaft. The spindle 
radiating from the shaft and revolving therewith, carries the 
ball with it in a plane at right angles to the shaft. Within 
the frame is the expansion valve eccentric, the throw of which 
is regulated by the position of the ball on the radial 
spindle, The weight of the ball is in all positions balanced 
by the frame attached to the other end of the lever, and 
the centrifugal action produced by the revolutions of the 
ball, steadied by a spiral spring coiled round the spindle, 
influences the eccentric, and through it the expansion valve 
at the back of the main slide valve. 

Mesers. Deakin and Parker exhibit an engine of excellent 
make with variable expansion valve actuated by a link 
motion attached to the gevernor, a description of valve 
motion now becoming very well known. 

The various lines of shafting are driven by engines of 
different make and design, but are mainly of the usual hori- 
zontal type. One line of shafting is driven by a neat and 
substantial engine, made and exhibited by Mr. M‘Iiquham, 
of Denton. In this engine the working parts are mainly 
of steel, and the piston is of the coil form known as 
Mather’s patent. Near it is another engine by Messrs, 
Garforth and Co., of Dakenfield, and further on another 
exhibited by Messrs, Wheatley, Kirk, and Price, of Man- 
chester, each driving a line of shafting. Between them is 
one of Messrs. Bourne and Co.’s high speed engines, con- 
structed to use 100 1b. pressure of steam and to run at 300 
revolutions per minute, under which cireumstance it 
should develop 35 “ actual horse ;ower.” Each one of these 
engines and some others that we have not enumerated are 
worthy of careful examination, as examples either of ex- 
cellent workmanship or good design, or for their lowness in 
first cost. Some other classes of machinery are driven by 
independent engines attached thereunto direct, such as the 
“twin engine” of Messrs. Thwaites and Carbutt driving 
one of their well-known Root's blowers, and the atmo- 
spheric gas engine made by Messrs. Crossley Brothers, of 
Manchester. This engine is shown in connexion with a 
lift, and the peculiarly perfect action of the engine as a 
steady motive power, notwithstanding that the source of 
power is so intermittent, is very evident. The weight lifted 
is seen to ascend with uniform speed, while at the same 
time the sudden upward throw of the piston resulting from 
the explosion, and the irregular descent of the same, is 
clearly visible; the compensating action of the flywheels 
receiving and imparting the momentum through the 
clutch box of course needs to be understood before the 
apparent anomaly is disposed of. 

Other exhibits embrace, as has been said, a variety of 
subjects. Taking a cursory glance round the building we 
fall in with a collection of crucible steel castings from Had- 
field’s Steel Foundry Company, Attercliffe, Sheffield. Such 
castings as are here shown, are now very generally employed 
in machinery of various kinds, and notably in the coal- 
cutting machines of the present day. One example shown 
is that portion of a coal-cutting machine (Gillott and 
Copley’s patent) which forms the cutter holder and the main 
driving wheel; a part of the machine requiring to be very 
strong, while at the same time as thin and as light as it 
can be. 

The next stand exhibits a very simple-looking application 
of the Bourdon pressure gauge tube to a new purpose. We 
allude to Allmann’s reducing valve, in which high-pressure 
steam or other fluid acting upon the outer surface of a 
flattened coil tube (the interior of which communicates 
directly with the atmosphere) regulates the position of the 
equilibrium valve through which the supply is admitted to 
the chamber within which the tube and valve are fixed. As 
there are no glands or spindles or other parts which by 
friction could cause uncertainty in the action, and as all 
when closed by the putting on of the cover is beyond reach 
and cannot be tampered with, this reducing valve seems to 
be one that should give great and uniform satisfaction. 

Perkins’ steam baking oven is shown in full working order. 
A small fire at one end of the oven, and outside that portion 
which is the oven proper, is surrounded by the ends of a 
series of horizontal tubes, each about 1 in. diameter by about 
7 ft. or 8 ft. long. Each tube is welded up quite solidly at 
each end, but before being finally closed up receives about 


as much water as one foot of its length will contain. Each 


tube is therefore a boiler without any outlet, and 
is heated by the fire to about 700 deg. of heat. This heat 
radiates from the | of pipe in the oven on all 
sides of the articles within the oven to be and 
the result is very and uniform, while at the same 


perfect 
time the consumption of fuel is very moderate. One of 
these pipes (an imperfect one) burst one day while the oven 
was being examined, and al the temperature was then 
700 deg. no damage except that to the tube itself resulted. 

At this stand is shown a special piston ring for very high 
pressure steam such as Mr. Perkins advocates, of 
16 parts copper and 5 of tin. The actual and accurate 
mixture is the important and difficult feature in this metal, 
but this difficulty is said to be overcome by Mr. Perkins 
with absolute certainty. A section of a tube is also shown 
which has been in use in a Perkins high-pressure boiler 
for over 13 years. 

Three well-known forms of fuel economisers are shown 
at the further end of the building, viz., Bell's spiral, and 
Green’s and Twibill’s vertical pipe forms, such as have 
been all fully described by us. 

Sewing machines are well ted, those exhi- 
bited by Messrs Bradbury and Co. (Limited), Oldham, for 
the use of tailors and others for embroidery, being examples 
of the most recently improved and perfect forms of these 
excellent machines, of which they exhibit a great many 
varieties. In the former there is an arrangement by wh ich, 
when two thicknesses of cloth are being worked, an altera- 
tion in the rate of the feed motion to either the upper or 
under cloth can be made at any moment so as to gather 
either the under to the upper, or the upper to the under, or 
take both smoothly along together. In the second machine 
seven different threads can be all worked at once, or at any 
moment any one or other, or any number of threads can be 
detached from the stitch that is being made. These ma- 
chines certainly show a most marvellous combination of 
skilled construction and perfect workmanship, and are 
worthy of careful examination. 








Tue Sream Yacut Hermionz.—The steam screw 
ht Hermione has been recently constructed for Captain 
Ww H. Gordon, R.N., by Messrs. Edwards and Symes, 
+ builders, Cubitt Town, London. She is one of the 
test of her size and construction afloat ; the following are 
the principal dimensions : h, 55 ft. ; breadth, 11.0 ft. ; 
, 5 ft. 4in.; diameter of cylinders, 8 in. ; 
stroke, 9 in. ; ee ne ye square feet ; grate surface, 
13 square feet. m the engines were worked about 
three-quarter power the speed was 13 miles an hour, or 
11.28 ; the number of revolutions 220 per minute, 
and mean effective pressure in cylinders 80 lb. per square 
inch. The power developed would thus be 80.4 indicated horse 
power, and the constant in the Admiralty formula C= 


rae would be 120, an exceedingly ‘good result for so 
small a yacht. From these results it is anticipated by the 
builders that when the engines are worked to their full 
power, viz., 120 indicated horse power, at least 144 miles 
or ney ee ene The yacht is —— 
entirely of mahogany, coppered, : 
Soataned, ant 2 Sse oe ae SRE eee a ee r- 
i er t power 8 good accommodation 
for aan mee, while gg He a neat polished ma- 
hogany cabin aft, and her fittings thronghout are of a 
superior Lape The engines are high-pressure surface- 
condensing with inverted cylinders, fitted with separate 
variable expansion valves, and screw-reversing motion ‘of 
most compact and effective construction. The condenser 
ing only required to condense the 
he boiler, but when working at balf 
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know the truth, must a series of experiments 
iu 
It is said that iron free from silicon will not boil, and 
“TSccat nce eae x i. 
can suppose draw experience from 
ase of diary rene fon whieh dont tot oil; bt the 
pre wig Loach Be Le Bag ee f beck ola 
arner 
where carbon is not removed and where silicon is, does boil 
as well as the pig iron before it was operated The 
term boiling is’ mignomer, because’ the ‘oiling in the 
furnace is solely due to the agitation of the metal 
caused by the generation of carbonic oxide gas below the 
Now it is clear that silicon could never produce carbonic 
oxide gas, but it is due to the oxidation of the carbon, and 
therefore the carbon is the cause of the agitation or boiling 
reap oad” galanaemsen And silicon has nothing whatever 
to do with i 
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,w i the 
has not enough silica for the , the 
show that it is not the absence of silicon that makes iron 
harsh and dry, but the absence of siliceous cinder. Ina 
scrap iron works, where old scrap was rolled into small 
bars, the bars were frequently harsh and dry, and did not 
roll well. This was improved fay sprinkling 
amongst the piles a le pounded i of iron cinder 
nae eee Seenee Seana the bars looked cleaner and 
The standard of excellence in the iron trade is well 
throughout the world to be the iron made by the Lowmoor, 
— Bowling, and other South Yorkshire houses. pudd 
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—— TS by the “ Warner process”’ iy per cent. of can be 
wee F removed for 6s. 
. “wT ‘ : 1 Pal . j ; not j under 
. ELECTRICAL SPEED RECORDER. | the speed. The holes in the trough are made so small that n 
Tux accompanying sketch represents an electrical speed | capillary attraction prevents the ink — a ——_ ae control, t that any apy enema be left 
recorder, constructed by Mr. W. Groves, 89, Bolsover- | b ee oe Mons 2 Syate pared Baten 
street, London, and employed on the occasion of the recent | 24/4 seconds, and | - Company work ten heats per da: 
trials of continuous brakes on the Midland Railway. The | CUP Placed immediately under the george ms 14 to 16 ewt. of coal per ‘ ; mo 
instrument consists of a train of clockwork, driven by a circuit with the battery is —— Sie pose aggy Armani are used, and only a very small quantity of f asa 
weight, and employed to move the strip of paper upon which | are marked in dots at the edge of t Pp flux. This can be ascertained upon inquiry 











one who 
electro-magnet is placed in connexion with the contacts | desires to know the truth, and it can also ge Be a 
| for marking the speed dots, and by counting the numbers | from Mr, George Barrett, of the Kirkstall forge, that 
| of half-second marks between each black dot, the speed is | Cleveland iron refined 
given between each contact a . tase died at oe works 
During the trials the train speeds, as well as the of | results. quality 
diminution in speed after the brakes were applied, were | was suitable for fm ia — as it showed no 
: Bi or . This not 
recorded as follows : Eighteen contact levers were fixed on mas . : be Which 
the sleepers near the rails, so that the flange of the leading por preed fer say oS re dope gg ? 
wheel would depress them. Four of these were placed op- — A sufficient 
posite the posts marked XII, XVI., XX., and XXIV.| 4..c4 and the reduction i 
(vide the section of trial line published by us on page 511) and all other items of manufacture can be easily calculated 
of our last volume). These were used to ascertain the speed 
of the trains before applying the brakes. The remaining 
fourteen contact levers were placed opposite the posts marked 
1. to XIV., and showed the rate of diminution and point of 
stopping. Two miles and a quarter of covered wire fastened Iron, 
to the sleepers, connected the whole of the levers with the — 
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recording instrument, which was placed in 2 box opposite egy blag ew oe ee te 
post No. XII. These were stationed at the contact levers 9 ewt. of fi od a ing per ton 
to raise them in readiness for the succeeding trial, as they ete aa pe bene <4 

i after the first wheel had passed over |; ; 
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the speeds are recorded. Two electro-magnets are attached employed to work the instrument. 
to the frame, and opposite their poles an arbor is pivotted, ee 
carrying a soft iron armature, and in wpe oar ror se To THe Eprror or Enatneerine. 
armature is a bent and pointed lever, the w pass uIrs.— Admiralty having decided the —“E . 

through holes in the ink troagh when the armature is a. Se at wate of rom 
attached. These points carry on them sufficient ink to make steel, the order for the plates and bars for the same 

& dot on the paper. The trough is divided into two com- given 

partments, one containing red and the other blackink. The | who undertake to ery ae 

former is used to mark half seconds, and the latter record | These vessels will be at 
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I am, Sir, yours truly, 
"Siaes TAXLOR. 





COMPOUND ORDNANCE, 
To THe Eprror or ENGINEERING. 

S1r,—Utilising our old cast-iron ordnance in 
pepularity of late as one of invention, and of national im- 

rtance in point of economy. If such be of any value, I 

lieve I s be able to satisfy readers that to me is 
due the origin of the scheme, eet wen first to propose it 
to our Government two years and a half before one claimant 
and three years and a half to that of a second claimant. 
Documents are the best of all proofs, and to these I beg re- 
spectfally to refer. 

My first introdaction to our Government of my proposals 
and scheme was early in F’ , 1860, to the Lords of 
the Admiralty in the first place, and by desire of their lord- 
ships to the War Office, War ent, early in March, 
1860. Lord Fitzherbert, at the head of that department at 
the time, acknowledged the receipt of my letter and a detailed 
specification of the practical process and proposition for the 
whele matter of tubing our cast-iron ordnance, but his lord- 
ship stated he could not recommend its application to the 
Government. 

There the correspondence until October, 1863, 
when reading in the Times of the of that month, that 
Captain Pa was engaged in experiments of wrought 
tubing old cast-iron guns at Woolwich Arsenal, and of the 
discovery and great value to the nation, I at once wrote to 
the Under-Secretary of War, War Office, to be informed 
whether my specifications were acted upon at Woolwich in 
the experiments then going on in utilising Her Majesty's 
cast-iron guns. To this I was informed that no such letter 
or specification as that I referred to could be found. I im- 
mediately reposted my Admiralty letter of February, 1860, 
to the Under-Secretary of War, who holds it by approbation 
as evidence of its official marks, envelope, date, and subject 
matter in question. 

Now I to solicit attention to the other two claimants. 
Mr. P. M. Parsons’, C.E., bears date 5th of June, 1862, and 
that of Captain Palliser’s patent 11th of November, 1863, 
giving my claim as the originator of the scheme, as already 
stated, two and a half and three and a half years over these 
gentlemen. The object I am pursuing is to establish that 
claim, and those who dispute it can have my approbation to 
inspect my letters now in the Government, giving 
them numbers and date. My scheme is steel tubing the 
whole length of the barrel or bore of the gun, and hooping 
the same from the trunnions to the rear. Mr. Parsons 
bores out the breech, places a steel tube from the rear as far 
- the trunnions, and secures the rear by a breech screw 
ping. 

I hope in justice to myself that you will insert this my 
letter as a matter of fair play. 

Your truly obedient servant, 
J. 8. Morzis, M.I. 

33, St. John’s Wood-road, St. John’s Wood. 

August 4, 1875. 


a 


ROTARY ENGINE TESTS. 

To tus Eprron or Exctnesrisve. 
81z,—Your correspondent, Mr. H. Collmann, whose letter 
appears in your issue of May 14th, goes, I think, quite astray 
in his criticism of my report on the rotary engine trials. He 
soems, with Mr. Rose, to fall into a quite common error, when 
he assumes that the units of heat converted into the indi- 
eated work of the engine is not accounted for in my equation 
(1). Iam aware that, until quite recently at least, his view 
has been the commonly one. t it is erroneous, 
however, I think is quite easily shown, and asking you for 
space in your journal for that purpose, I will endeavour to 

elucidate it. 

I have taken the ground in my reply to Mr. Rose, that the 
latent heat which we get from the tables of Regnault and 
others, represents not only the heat required to maintain the 
steam in the gaseous form, but also that required to perform 
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the engine. But no heat will have disappeared 
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the work given off by, or rather 
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only place at which it can in 
except that which takes the form of what we 


Now this latent heat really represents two 
which simply acts in maintaining the steam 
form at any pressure, and the other that which performs 
external work of separating the atoms of water to 
volume of steam, or displacing the old volume 
pressure in use at the time; and this displacing of 
constitutes really the movement of the piston. 

This may be shown in another way: if instead of moving 
a piston the boiler be shut off from engine, and evapora- 
tion continue until our imaginary piston at the water surface 
had moved through a distance which, under the increasing 
pressure, would be equal in work performed to that done in a 
stroke of the engine. In this case we certainly have heat 
converted into this external work, and we could only measure 
it by collapsing the volume of steam whose formation con- 
stituted the work done. As we get it from the tables this 
work is represented in the latent heat, and it really con- 
stitutes a factor of the total heat of the steam as obtained 
from them. 

Trowbridge, in “ Heat asa Source of Power,” pp. 61, 62, 
puts this in a very clear light. He says: “The quantity 
of heat in English units necessary to raise the temperature 
of 1 lb. of water from 32 deg. to a given tem has 
been given in the form Q=g +, from which we have z=Q—g, 
in which ¢ represents the quantity of heat required to raise the 
temperature of the liquid from 32 deg. to the given tempera- 
ture, and z the quantity to evaporate it at that 
temperature, or the latent heat of vaporisation. It has been 
also stated that the quantity ¢ is really composed of two 
terms, L = B+ a in which R represents that part of 

‘ 

the latent heat which arises from the work of the heat in 
overcoming completely the molecular attractions, and a 
that part which arises from the work performed in the ex- 

sion of the volume of the liquid to the volume of the 
Fouid and its vapour; the increase of volume being repre- 
sented by U and the external pressure by P. total 
quantity of heat required to raise 1 lb of water from 32 deg. 
to any temperature, and evaporate it at that temperature, 
will then be expressed by: 

Q=q+R+ pa : 

In this expression g may be said to be the quantity of 
heat contained in the water at the dene my oy of vaporisa- 
tion, R the quantity of heat contained in the vapour and 
ad a quantity of heat which has been converted into ex- 

a 
ternal work. 
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Now in the case of our engine, the quantity PU of the|: 


772 

volume of steam formed during a stroke was converted into 
external ney nye mad — ex a — in turn 
this volume takes its in eyli engine in 
precisely the same condition as when in the boiler, and 
is exhausted into the tank, where in its collapse and con- 
densation it imparts to the condensing water this quantity 
rv reconyerted into heat. From this it will be easily seen 
4é 


that equation (1), in my report, is in this respect correctly 


stated as: 

W (Ti+ L)=w ((—t,) +H. 
If we substitute in this equation for the term L, the notation 
of Professor Trowbridge, it becomes : 


PU 
W ( T-t+R+— )=w(t-t) +H 
( t+ *m) w (t-t,)+ 


in which the term n> is the quantity lost sight of by Messrs. 
‘ 
Collmann and Rose as a consequent of the term L. 
The external work in our case is done when and where the 
steam is found, and thereafter, whenover the steam is not 
used expansively in the cylinder, the steam is merely on its 


way to be condensed ; and when condensed thie quantity £° 


Collmann’s principal stumbling-block. 
) he omits all account measure. 
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copies my apres they were, however, 
corrected, and, as I have stated elsewhere, it 
anything but creditable either to the head or heart of 
Rose to send you for publication a copy containing these 
when he could as easily have sent a corrected one. 
eT ours, 
Joun T. Hawkins. 
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Late Supt. Mach. Dept. Amer. Inst. 
220, Clinton-street, New York 1876. 





Great Western Rartway or CanapDa.—Mr. Brough- 
ton, the new manager of this system, bas arrived at Ha- 
milton from New York. 


Hypravuiic Lirts ror Canal VessELs.—The trustees 
of the river Weaver navigation attended on Wednesday last 
the formal opening of a hydraulic lift for vessels, which 
forms a new most im t improvement in canal 


portan’ 
‘navigation. The site of this lift is at Anderton, where the 


Trent and Mersey Canal on its way to Runcorn, approaches 
the river Weaver. There is already a considerable trade pass- 
ing from the canal to the river at Anderton, proceeding 
from the iron and pottery districts to the sea at Liver- 
pool ; but, as the canal is over 50 ft. above the river, the 
whole of this trade has hitherto been subject to tranship- 
ment, which necessarily involves a great expenditure upon 
labour. The object of the trustees has been to raise the 
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the external work done in displacing the steam already 
formed by the eva tion of the new volume in the boiler, 
corresponding to the volume entering the engine, and this is 
ry easily shown. 

n an engine working in communication with the boiler 
during the entire stroke, it will be admitted that no con- 
densation of the steam takes place through the conversion of 
its latent heat into external work, as is the case when the 
eylinder is shut off from the boiler, and the external work is 
performed in the cylinder i for the steam has the same 
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returns to its original form as heat. 

Professor Trow bridge, in the paragraph 
quoted, says : “ The separation ot the latent 
choos "poate ia das te, Fustents osnen, Puna pessenties i 

is to essor ¥ 
this subject have simplified greatly the mathematical theory of 
the mechanical action of steam in its it in the steam 
engine. Professor Hennes ate OF tity of the heat of 
the liquid, the quantity KR the heat, and 
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THE TELEGRAPH SERVICE. 


We regret to find that the present position of 
our Home Telegraph Service is far from satisfactory. 
When the transfer of the system was made from the 
old telegraph companies to the Postal D nt 
it was stated that the result would, toa e@ ex- 
tent, resemble in pecuniary success that which 
followed the adoption of the penny postage system. 
But from the report of a Committee, appointed by 
the Treasury to investigate the causes of the in- 
creased cost of the service since the acquisition of the 
telegraphs by the State, we find that the ex i 
of pecuniary success has been delusive. nes- 
tons which were dictated for inquiry by the Com- 
mittee relate to the causes of the very serious 
discrepancy between the estimates of expenditare, 
year after year, and the actual outlay; 2nd, the 
— pre gee rate oa. service, as com with 

ose of the e companies ; lastly, to 
the extent to whieh eliees and services are main- 
tained which are not required by public wants, 
are not paying theirexpenses. ‘The Committee 
composed of Messrs. Austin, H. Weaver, 
W. G. Anderson, and without the least w 
paragement to the telegraphic reputation 
other members we may i 


the great experience which Mr. H. Weaver has ac- 


quired in the old and existing methods of telegraph 


anagement. 
The first point to which attention is drawn is that 


121 | This excess arose from several causes, 
im | revised scale of salaries, arrears of 


6 | But after 





ENGINEERING, 
parative statements of grants and expenditure, 


of com and 
from which it appears that there has been 
Beetine tg deficit since the date 

telegraphic service was first handed over 

Postal authorities, which took in February, 

1870. In the year endin , 1871, 

a deficit of 49,4931. ; in"1872 one of 131,522/. ; 

1873 one of 204,9561., and in the year 

os, eit ames was a deficit 7 te) _ 
or the year ending months) on 3ist 

March, 1871, was iP myer mcr 

a companies, details of = naa given 

e report we are reviewing. 
lation the Post Office euthedttel ta asked 
of 90,000/. for the three months ending 
1870, and 360,000/. for the financial year 
the same date in 1871, but — 
causes a deficit occurred that has y been stated 
in reference to 1871. It appears that the mode in 
which the accounts were kept during the first two 
years of the Postal administration rendered it im- 
howe mg for the Committee to obtain any classified 

ils of the expenditure. But evidently the Postal 
authorities were utterly mistaken in their idea of 
making economical reductions by the transfer of the 
telegraph service to them. According to the data 
on which the first estimate was framed, it was ex- 
pected that the Post Office would only employ 1528 
clerks, &c., and 1283 messengers; whereas in 
August, 1870, there were employed 4913 clerks, &c., 
and 3116 messengers, so that the staff of the old 
ies et — than doubled F fact } ac 
y explains the t increase of expen 
above the arent of 1870-71. 

In 1871-72 the actual deficit was not 131,522/., 
but really one of 171,776/., and in this case the 
Committee were unable to find details accounting 
for the excess of expenditure. It was not until the 
year 1872-73 that any detailed estimates could be 
arrived at for examination. A lump sum had 
hitherto been granted by Parliament. In August, 
1872, just before the close of the session, the esti- 
mates for 1872-73 were presented, amounting to 
669,9907. But even this amount proved uate 
to meet the om. which reached 874,946/., 
leaving a deficit for the financial year of 204,956/. 

including a 
é | pay, payments 
to railways, extra works, extra stationery, &c., and 
excess of ex 


com 


the Committee state that a great por- 

tion of the deficit of 1872-73 remains to be ex- 
lained, and they blame the department for not 

a used previous experience in forming esti- 

mates that would have been nearer 

milar reasons are given for the deficit of 1873-74, 

which amounted to a net sum of 109,790/. 

For the year 1874-5 the original estimate was 
938,339/., to which was added 37,687/. for annuities 
to officers of telegraph companies, owing to a deci- 
sion of the Committee of Accounts; and at the 
commencement of the present session a second 
supplementary estimate of 123,620/. was presented 
to make good the two preceding granta. total 
sum granted for 1874-75 was thus raised to 
1,099,6462., and the Exchequer issues for the year 
(exclusive of the issue on account of the excess vote 
of 1873-4) were 1,083,275/. Various causes similar 
to those y named are made to account for this 
mistake in the estimates. 

This series of financial blunders seems at last to 
have aroused the attention of the authorities, and 
consequently, commencing with the year 1874-5, a 
well - arran form of statement of the gross 
monthly payments on each sub-head was set on 
foot in the Receiver and Accountant-General’s 
offices. This ug Me ugh daw Shae pestiern to 

for the extraordinary errors whi 
we consider ra i the financial adminis- 
tration of the Postal i 


y raised to the officials on their into the 
Government service, generally bang tht 
gegen ta weer peda meen ot . 

supervising were more expensive 

i ine-men were an - 
tional source of expense. other reasons of 
an increase of expenditure were increased faci- 


nditure in the maintenance of works. | o¢ 


the * SLT 











For the 14 


per cent. 
months to March 31, 1871, more than 57 
In 1871.2... oe ‘a si nearly 


that the 
total is 1, 86/, while the 
estimated revenue is stated at 1,216,362/., leaving 
an estimated deficit of 268,524/.; no rental 
being made for the of the new bui 
in St. Martin’s-le- which cost 500,000/. and 
upwards. 
The Committee next consider seek Erbe a be 
paying their expenses 
undue and consequently unpaying 
made, ing at 
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has been 
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es; failing such agreements they 
some i for a new Act to amend the 
original telegraph Acts of 1868 to 1870 inclusive. 
respect to the amount of business and the ratio 
of the latter have been in an increasing 
ratio, ior in a Raa gp enc 
messages the surplus was , it appeared 
in 1875, with over 19,000,000 at pias 
income over w expenses was; 725i. 
They conclude that some check be placed on 
€ iture the telegraph system will soon become 
a nt charge on our national finances, ' 
5 to the present tariff of messages it 
a on the average one shilling is paid for 
4h words, the sdditional words i 20, the 


authorised being made up of the names 
and addresses of senders and receivers, and of 


i 


‘6 A Sg 4 3 yds a gata 

of 14 out of the 43. opinion - 
2 FG I 
and in to the of it is re- 

to abolish Orgran 2 
to the sender and receiver. In respect to the press 
tariff, it has been found that this has been a fruitful 
cause of loss, for in ordinary times the wires are 
largely occupied with press work, and on extra- 
i occasions the 


i 
i 


flooded with the traffic, 
that unless many restrictions be adopted 
pecuniary loss arising from this cause will con- 
vinally, the Committee public tariff in 
a 
which, while the minimum of one shilling 
ight be lowered, the result Legare 
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by the introduction of a tariff at the rate of six- 
pence per ten words, inclusive of addresses, or by 
the adoption of the “word system” of charging 
messages. Acharge of one penny per word, in- 
cluding addresses, might be le to commence 
with, and this charge might be reduced to one half- 
nny word when the system became profitable. 
e principle, which depends on the suggestion of 
Mr. Weaver, is that of clearing off all unpaying 
work, and substituting that which would appear to 
become commercially profitable. The system would 
of course involve a concession to the which 
might be easily arranged. The (Committee make a 
variety of other suggestions for future economy. 
For the present we shall be content with giving 
our readers an analysis of the report, reserving for 
a future time a more minute survey of the situation. 
The Committee have acted fairly and impartially 
both to the authorities and the public. ‘Truth is 
always unpleasant when it discloses financial errors 
and excesses in our public accounts. It would, 
however, appear that we now know the worst of 
the matter in regard to the telegraph service, and 
the only remedy that can be adopted is that of 
prudent retrenchment and avoiding future undue 
extension, We believe that it is chiefly from the 
latter cause that the present difficulties have arisen. 


“SS 


THE TRADE MARKS BILL. 

Tue Lord Chancellor's Bill for the registration 
of trade marks has been considerably improved by 
the Select Committee of the House of Commons, to 
which, as we announced last week, it was referred. 
The measure, although still open to criticism on 
account of its meagreness, has been rendered a 
little more definite, especially as regards that por- 
tion which settles the meaning of the word “ trade 
mark.” As the clause is important we give it in 
full ; 

“For the purposes of this Act, a trade mark con- 
sists of one or more of the following essential par- 
ticulars ; that is to say, a device, or mark, or name 
of an individual or firm printed in some particular 
and distinctive manner; or a written signature or 
copy of a written signature of an individual or firm ; 
or a distinctive label or ticket; and there may be 
added to any one or more of the said particulars 
any letters, words, or figures, or combination of 
letters, words, or figures; also any special and 
distinctive word or words or any combination of 
figures or letters used as a trade mark before the 
passing of this Act may be registered as such under 
this Act.” 

Had the definition clause been left as it was in the 
original Bill, it is not unlikely that several well- 
known trade marks could not have been registered 
because they did not answer to the statutory defi- 
nition of a “‘ trade mark.” It will be seen, however, 
from the above-quoted clause that anything which 
is now used as a trade mark may be protected. To 
expect a manufacturer to alter a trade mark of 
world-wide reputation to make it square with the 
definition of what a trade mark ought to be, was 
of course ridiculous. 

In a leading article on the subject a few weeks 
back, we called attention to the fact that the Lord 
Chancellor proposed to quietly extinguish the Shef- 
field cutlers, in so far at least as their ancient rights 
in the matter of trade marks were concerned. ‘That 
venerable body, however, petitioned the House 
of Commons that those rights might be preserved, 
and accordingly the Select Committee have inserted 
a clause by which the Cutlers’ Company has been, 
so to speak, taken into partnership with the Regis- 
trar of Trade Marks. The Cutlers’ Company will 
forward copies of their marks to the registrar, and 
the registrar on his part will take care not to re- 
gister any marks already assigned by the Sheffield 
authorities. Mutual notice will be given of all 
marks presented for registration. The registrar will 
not move without the Cutlers’ Company, and rice 
versed. There is nothing to prevent the owner of 
a Sheffield mark ‘from registering the mark at the 
office in London. Such in general terms is the 
purport of the added clause. 

In the original Bill there was a provision by 
which the registrar was enabled to refuse to receive 
any mark which in his judgment were “armorial 
bearings.” We do not know whether this was in- 
serted fe of -~ tenderness towards aa — 
taxes, but anyhow it has disappeared, rightly, 
too, we think, from the Bill os amended, We we 
another alteration of importance as to the time at 
which the Act is to come into operation. That is 





now fixed at the Ist of July next instead of the be- 
ginning of the year 1877. There is, however, an 
ambiguity here which it will be well for those 
a take —_ + Bill provides that 
‘*from and after the first of July, 1876, a 

shall not be entitled to institute 4 sopuniicg 4 
prevent the infringement of any mark by this 
Act authorised to be registered, until and unless 
such trade mark is registered in pursuance of this 
Act.” Itdoes not, however, say that the office for 
the registration of trade marks shall not be con- 
stituted before that date, as most likely indeed will 
be the case. It will be important to bear this in 
mind, as “the registration of a person as first 
proprietor of a trade mark shall be primd facie 
evidence of his right to the exclusive use of 
such trade mark.” Existing rights are how- 
ever to some extent protected by Clause 5, which 
provides that “ the title of a registered proprietor of 
a trade mark shall be subject to any unregistered 
right, interests, or equities in such trade mark to 
which any  wgore may be entitled.” When a mark 
is once on the register it can only be removed by an 
application to the superior courts (such application 
must however not be delayed beyond five years, or 
the right to the mark becomes indefeasible), so that 
it will be well, should the Bill become law (an event 
of which there seems every probability) for owners 
of trade marks to register early. 

Notwithstanding the amendments of the Select 
Committee, the Bill is still, as we have already 
stated, more shadowy and indefinite than such a 
measure ought to be. It will, however, have the 
effect of placing the registration of trade marks 
upon a firm statutory basis. At present there only 
exists a guasi-legal method of establishing the right 
to = tends mark, and that is by ‘‘entering”’ it at 
Stationers’ Hall under the a R= Acts. For 
some years t it has been the practice of the 
Stationers’ Company to receive such things, not 
indeed specifically as “ trade marks,” for that they 
have no power to do, but as literary or artistic 
matter, according as the mark inclines to either of 
these characters, We do not, of course, imply that 
legal proceedings against the infringer of a trade 
mark cannot be successfully prosecuted without the 
step above described has been taken, for the right 
to a trade mark can be and is sustained by ordinary 
evidence of prior user. It is thought, however, that 
registration or ‘‘ entering” at Stationers’ Hall facili- 
tates such proof. 


CONSOLIDATED COAL. 

Tue late Commission on our Coal Supplies came 
to a conclusion that no less than 28 millions of tons 
annually of our fuel resources were disintegrated in 
the course of extracting that subsequently raised 
and used for ordinary es of fuel, Of this 
vast amount a very large proportion becomes 
wasted owing to the comparatively limited demand 
that at present exists for small coal. In South 
Wales, and a few other parts, the slack of steam 
coal is manufactured into patent fuel, which is 
mostly shipped for locomotive or marine engine 
purposes abroad, but nothing—comparatively speak- 
ing—has till quite recently been accomplished 
towards utilising small bituminous coal by con- 
verting it into blocks suitable for domestic pur- 
poses, the reason for this — in all prac- 
ticable processes for consolidating small coal 
into blocks, the amount of bituminous matter 
employed has been so great as to make the fuel 
wholly unfit for domestic use. It was thought that 
when the farinaceous process of making fuel was 
first introduced, the problem had been solved, but 
the expense of plant and machinery required for 
carrying out that process entirely prevented its 
being introduced successfully from a commercial 

int of view, and a similar remark applies to the 

rst attempts made to continue the bituminous and 
farinaceous processes, where baking ovens were 
necessary in order to expel the superfluous water 
from the mucilage a Mr. Danvers was 
the first to solve the problem of how to unite the 








two processes in a practical manner, and this he 
did by greatly reducing the amount of water used 


to form the mucilage, by then heating the entire 
mixture, and finally ~——s it to very con- 
siderable pressure in a ic press. Thus, 
whilst earn Reremanp 1aN the benefits of both 

a was 0 ed superior to what had 
Eitherto been prodaced by either and st a lens cost 
for manufacture. The next step has been entirely 
to do away with the use of water, the starch being 
dissolved in a boiling mixture of pitch and tar, 








small quantity of sulphate of lime being added 
drive off the ammonia from the tar, : 
depriving it of the strong obj 

would > a the fue . 
consisting 90 Ibs. of pitch, 3 gallons of tar, 

5 lbs. each of farina and sul of lime, i oa 
to one bod Mf small a> i 

passed a horizon i 

trough, from which it falls into a bopper leading 16 
one of Bodmer’s hydraulic brick presses, where it is 
subjected toe pemne tl Ne one eee 
inch, and is then ejected from the mould and 
carried away to the ae ground. It is ready 
for use within a couple of hours of being made ; 
that is, as soon as it has become cool throughout. 
From the time the coal is mixed with the bituminous 
mucilage to its removal from the press in the form 
of a perfect block about seven minutes are occupied, 
and a brick of fuel is then formed capable of stand- 
ing much knocking about and handling without 
anything like the waste that would be occasioned 
by coal under similar treatment. 

The manufacture of this fuel is now being carried 
on by the London and Provincial Consolidated Coal 
Company, Limited, at their temporary works at 
Blythe-lane, Hammersmith, where they turn out 
both domestic and steam fuel. All the steam fuel 
manufactured there finds, we are informed, a ready 
sale onenee the breweries and manufactories in the 
neighbourhood, and from reports on its use at the 
Royal India Store Depét, in Lambeth, and by the 
Thames Steam Tug Company, it appears to be 
— equal to a good average steam coal. The 

mestic fuel was sold last winter by over 300 
agents about London, and the demand, it is stated, 
was always far in excess of the company’s powers 
of production. The works have recently been 
adapted for a considerably larger output, but it is 
anticipated that even now the supply will scarcely 
meet the demand, and the company are consequently 
looking out for more commodious premises in a 
more central situation, where their manufacture 
can be very greatly extended. 








ON THE USES OF STEEL.—No. IL. 
By J. Barna, Chief Naval Constructor, Lorient. 

TempPEReD bodies resume generally their pro- 
perties when they are annealed, that is to say, when 
they are left to cool slowly after having been suili- 
ciently heated. When annealing is effected on a 
homogeneous body, the composition of which does 
not change under the influence of heat, its effect is 
simply to restore its yy wee elasticity. In order 
that the annealing should be thorough it is necessary 
to attain a sufliciently high temperature, and that 
the time of cooling should be increased as the size of 
the mass increases, in order that there may only be 
a slight difference of temperature between the in- 
terior and the exterior. The first condition is 
necessary to allow the metal to recover its elasticity 
lost by tempering, the second condition ought to 
prevent in the various phases of cooling, the 
creation of undue strains in the body of the metal. 

In bodies of a complex nature like steel, the effect 
of annealing is compound; independently of the resti- 
tution of elasticity to the fibres changed by tempering, 
it produces a separation of part of the mixed carbon. 
That bodies may be homogeneous after annealing, 
it is necessary that this separation should take place 
pe er RN pe the mass ; and it will be easily 
seen that slow cooling is indispensable in order to 
obtain this result, For large pieces of steel, the 
period of cooling must extent over several days, 
sometimes over several weeks, 

When steel is perfectly annealed, the molecular 
tension previously set up subsides, and the fibres 
extend under the influence of heat, to resume their 
natural elasticity. 

If the piece annealed has been only locally tem- 
pered the result will be the same. it is a bar 
com of different qualities of steel, the —— 
will bring about a little more homogeneity. By the 
effect of the high tem to which the bar is 
raised, the lines of demarcation will cease to be 
clearly marked, and the differences between the 
various parts will be less visible, as the bar is ex- 
— Se In annealing this 

issemination of the carbon is due to the tempera- 
ture to which the steel is raised, in tem this 
effect is increased by the pressure ting from 
rapid cooling. 
Sey eget af ponte Ao > 
temperature, for the me to too 
a heat, is likely to change in the fibrous 
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TABLE Ill.—CLASSIFICATION OF CREUSOT STEEL. 
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given it under the hammer ; it would crystallise with | duces in the iron the solution of the carbon, and | springs, which had been, some tempered and annealed 
slow cooling, and would cease to have any elasticity. | a dissemination of the portion mixed with the | by the ordinary mode, and the others simply tem- 


It would, in short, be burnt. 

In any one given nature of steel there may exist 
a series of intermediate conditions between the 
natural state, and that corresponding to the maxi- 
mum temper of which it is susceptible. The dif- 
ferent properties of the same steel follow a law of 


variation extending between these two extreme | 


points. In its natural state steel has a hardness 
increasing in proportion as it contains more carbon. 
lenacity or resistance to rupture follows the same 
law, increasing continuously from soft iron to the 
hardest steel. 


The strains which different natures | 


of steel can support before reaching their limits of | 


elasticity follow in the same way. On the other 
hand, extension under load decreases when the 


quantity of carbon, and consequently the hardness | 


and tenacity increases. Facility for welding varies 


with the degree of extension ; it is great in slightly | 


carburated iron, and almost ceases to exist in steel 
rich in carbon. 

When different kinds of steel are tempered 
under similar conditions, the qualities of hardness, 


tenacity, and extension to rupture follow the same | given range of temperature as the plate is thicker. 


law observed in the natural condition ; hardness and 
tenacity increase with the 


metal, and probably of other foreign matters. The | 
compression which follows the tempering increases | 
this dissemination. pense | in annealing, the heat | 
continues the effect produced, and slow cooling | 
allows the molecules so to group themselves, as to | 
remove almost entirely the various internal strains. | 
In a large number of cases, the operation of | 
tempering is succeeded by a partial annealing of | 
such a character as to reduce the extreme molecular | 
tension, but preserving in the metal the chief of 
the special properties due to the tempering, | 
hardness, tensile strength, and a more homogeneous | 
composition, Afterwards a more active annealing | 
takes place in order that the normal elasticity may | 
be restored. 
Partial annealing after tempering is practised on | 
armour plates, The tempering after rolling renders | 
them more homogeneous throughout their mass, by | 
the compression produced in every direction. | 


| Hardness or resistance to the penetration of pro- | 
| jectiles is increased, but the metal becomes less | 


| 
| 


tough as the tempering is more active, or with a | 


This liability to break would disappear entirely | 


temper, extension | with complete annealing, but to preserve the | 


diminishes. Lastly the difference between steel | hardness and to prevent all internal crystallisation, | 


in its natural state, and the same steel tempered, is | the annealing is only carried on at a dull red heat ; 
this tem 


less as the quantity of carbon is less, and it 
approximates more closely to pure iron. 


We will only consider here the temper obtained | allows it to preserve the greater part of the 
by the rapid cooling of steel heated to an elevated | hardness due to the tempering. 


temperature and changed into a cold liquid. Under 


these conditions the constitutional changes induced | .787in. this annealing is sufficient to effect the de- | 


by tempering ought to decrease quickly in pro- 
portion as the steel operated on is less carburated. 


in very hard steel the elastic limit is exceeded only | 


under very high loads; in mild steel this limit is 
much more easily reached, and the same conditions 
of cooling will thus produce a contraction, and a 
pressure much less in the second case than in the 
lirst. 

From the foregoing it will be seen that whenever 
a material possessing great hardness and tenacity is 
desired, and one that will not be susceptible of 
deformation before rupture, the more highly car- 
burated steels must be employed ; from this nature 
cutting tools are made. For constructive —— 
& much more elastic material is necessary, and less 
carburated irons must be employed—these are the 
mild classes of steel, 

It will also be understood that tempering followed 
by annealing may be employed to improve certain 
irons more or less carburated, and especially to 
re-establish the homogeneity lost during the diffe. 
rent stages of manufacture.* 

All the different classes of commercial iron con- 
tain a small quantity of carbon, and are therefore 
subjected, like steel, but to a less degree, to the 
influences of tempering and annealing. Heat pro- 


is also 


* In large masses of iron and steel, tem 


employed to prevent crystallisation in the interior of the 
metal produced by slow cooling, especially when the pieces 
bave been raised to a very high temperature. 


| 
} 





rature is insufficient to restore to the 
bres all their elastic properties, but it 


various 


In plates the thickness of which is less than | 


sired object, and a metal is obtained, offering great | 


| resistance to the penetration of projectiles, and not 


breaking easily under their impact. 
In thicker plates subjected to tempering and | 
annealing under the same conditions, the molecular | 
tension after tempering, preserves more value after | 
annealing, the plates always offer a high resistance 
to penetration, but they are markedly brittle. To | 
remove this inconvenience, it would be ne to 
increase the annealing ; by so doing the plates would | 
offer a little less resistance to penetration, but | 
they would not break under the blow of the shot. 
The same result ought to be arrived at by 
diminishing the intensity of the temper; the | 
temperature to which the plates require to be | 


| raised cannot be reduced, since in order to secure | 


} 








ments % 
soe of hardness, toughness, and elasticity, steel 


homogeneity, it is necessary to produce in the iron | 
a solution of all foreign matters, but the rapidity | 
of cooling can be diminished by using a liquid, the | 
conductivity of which is less than water, or by | 
raising the temperature of the water if it be em- | 
ployed. By this means the heated mass will be | 
subjected to a cooling action, sudden at first to | 
prevent the separation of the carbon, and slower | 
afterwards to avoid the creation of extreme mole- 
cular tension, cid 
These views may be illustrated by the recent in- 
vestigations of M. Caron. In his laboratory ex- 
i he has been able to bring to the same | 





| extension in the metal. 


| faults 


pered in hot water. He expresses as follows his 
views on the result of his experiments, ‘“ ‘Tempering 
with hot water, or, better, boiling water, curiously 
modifies mild steel containing from 2 to 4 thou- 
sandths of carbon; it increases sensibly its toughness 
and elasticity without sensibly changing its mild 
quality.” 

M. Caron in other experiments has succeeded in 
restoring burnt iron by tempering it in a hot 
liquid; he employed a solution of sea-salt raised 
to 110 deg. Cent. ‘The original texture is then 
restored to the metal by the high compression due 
to the tempering, and the extension of the fibres 
which follows as a natural consequence, The slow 


| cooling following this first effect allows the fibres to 


recover the chief portion of their elastic character, in 
spite of the first abrupt cooling, It is known that 
burnt iron can also be restored by raising it to a 
white heat, and then placing it under the rapid 
action of a steam hammer, Thus the tempering acts 
in the first case, just as the hammering acts in the 
second ; it contributes a forging action producing an 
It is possible from this that 
the quality of ingots may be improved by successive 
temperings, which would place them under the same 
conditions as if they had been subjected to the 
hammer or the rolling mill. 

The numerous properties of steel, its powers of 
resistance, its extension before rupture, the manner 
in which it is influenced by tempering, furnish con- 


| venient means of comparing the different natures of 


this material ; it would be very difficult to make 
any comparison based on their various compositions. 

Until within comparatively a few years steel 
more highly carburated, and more subject to all the 

A named than the mild qualities made 
to-day at — works, was always employed. The 
substitution of ferro-manganese for manganiferous 
pig iron, to produce carburation at the end of the 
process, either in the Bessemer converter or the 
Siemens-Martin furnace, has resulted in obtaining 
metal containing a minimum quantity of carbon, and 
free of the oxides of iron which the manganese is 
designed to reduce or to remove. 

The steel employed in England and in France 
for the construction of large ships may always be 
classed as a mild steel; bat in France alone we 
believe has cast steel been employed until the present 
time to any extent. ‘ 

The constructors of the English Navy require 
that steel plates should be tested to show a resis- 
tance to rupture of 32.9 tons per square inch in 
the direction of the fibre, and 29.8 tons per square 
inch against the fibre. The resistance should in no 
case exceed 39.9 tons per square inch. 

For the ships cons at Lorient and Brest, 
where cast steel alone has been employed, a minimum 


| resistance to rupture of 28.5 tons per square inch 


for plates and angle iron has been required, together 
with an extension of at least 20 cent. For deck 
beams, &c., formed by double T 11}4 in. deep in 


the web, on account of the difficulty of manufacture, 


| the extension before rupture is reduced to 15 per 
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cent. tt meyer 7 ncn Mew me Fe 
roportions from the works of Creusét and of Terre- 
Rone. The double T beams are made by MM. Marrel 
fréres, of Rive de Gier, from Terre-Noire steel, and 
other bars are supplied by the Creusét Works. 
The different c of steel have been manu- 


factured at Terre-Noire by the Bessemer process, | 


and at Creusét by the Siemens-Martin process, and 
both these large works are now enabled, thanks to 
every experiment and the certainty of their manu- 
facture, to deliver mild steel of practically a uniform 
quality. They can, however, v the qualities to suit 
exactly the requirements of the purchaser. ‘The 
preceding Table No. ILI. is extracted from a classifi- 
cation recently adopted at the Creusét Works of the 
different ranges and qualities that this establishment 
can deliver to order. 


| refers to exposed 

| An iron 47 in. thick can 

| a steel plate .35 in. thick. 

| At the port of Lorient all tests for tensile 

made on the steel, sent either from Creusé 

| Terre-Noire, have been carried out with a testin 
machine constructed by M. Romain and having 

| range from 0 to 25 tons (Fig. 1). The test bars, 

_of which a sketch is given in Fig. 2, were formed 
with a constant section and a length of over 7} in. ; 
at each end was left a square piece, which fell into 

| the shank of the bar by easy curves. Great care 
was required to avoid les which would have 
located premature lines of rupture. Holes were 
drilled through the ends, through which pins 
and connected them to the jaws of the testing ma- 

















| 





Fre. 3. 


chine. The strain was produced by loading one or 
other of the two scales; 44]b. weights were 
| gradually added, leaving a certain interval of time 
between the addition of each increment of load, in 
| order to allow the successive extensions to become 
developed. 

In order to ascertain the extensions to rupture 
| two points were marked on each test bar exactly 
| 7} in. apart ; to these marks were fixed the ends of 
| a little apparatus, Fig. 3, which could easily be in- 
| spected, and which showed the gradual extensions 

with — clearness, An observer followed the 
travel of the needle and noted after each rupture 
the figure given by this instrument and the load in 
the scale. These tests were always made by the 
same persons. Independently of the tests for tensile 
strains the metal was frequently subjected to bending 
tests, — for this purpose being cut from the 
— or bars. This operation was effected by a 

ammer striking only the ends of the strip, but 
never the point of flexure. As soon as signs of 
cracking appeared the experiment ceased, the 
power obtained, with all particulars, was carefully 
recorded, and kept for subsequent comparison. 
Sometimes this bending was effected under the 
hydraulic press, to avoid the effect of any shock ; 
the strips thus tried, gave the same curves as those 
bent under the hammer with the condition just 
named, 

(To be continued.) 








THE METEOROLOGICAL SERVICE OF 
THE UNITED STATES.—No. II. 


Every month a Weather Review is published, 
| which commenced with the year 1874, reviewing 


The figures given in this Table are obtained by a | the facts for the month concerning storms, winds, 


wide range of trials; nevertheless, they are only 
given as being indicative and comparative. The 
test bars were all turned to a length of 3.93 in., 


and to have a cross section of .3] square inches, The | 


| rainfall, air, river, and sea temperatures, and the 
rise and fall of rivers, It is accompanied with 
| charts, showing the tracts of low barometric pres. 
| sure, the isobars, the isotherms, and prevailing winds, 


bars were raised to as nearly as possible the same tem- | the letter-press being compressed into two or three 


perature, corresponding to bright red heat, and were 
then tempered in oil. 
and Brest, offering a minimum resistance to rupture 
of 28.5 tons per square inch, should not, according to 
Table No. IIL, attain their limit of elasticity until a 
load of 13.94 tons has been exceeded. Assuming | 
that iron plates arrive at their elastic limit under a | 
load of 10.4 tons per square inch, which is rather a 
ae pees we find that in a given structure an | 
iron plate having a thickness=¢ can be replaced by | 
a steel plate whose thickness equals ¢’, determined 


| pages. 
e steel delivered at Lorient are prepared 


oreover, the bulletins and weather-maps 
in a monthly volume. This com- 
menced with September, 1872. Each volume ex- 
hibits the several reports from the synchronous 
observations at the various stations at the hours 
7.35 A.M, 4.35 P.m., and 1] P.w., the maps being on 
a reduced scale, and including the synopses and 
probabilities, It thus exhibits the data upon which 
the a have been made ; and 
the facts show impartially the successes and 
failures in this service. 


Hae 
eels tk 


passed | signals 


pice prea confidence, however, is ex- 
hibited in the given to the warnings whenever 
they are ——- 

Connal yers asserts that ‘“‘the promptitude, 
regularity, and steadiness with which the stations 


which p 
military soubeal A rigour less than that of military 
discipline could not have secured that strict obedience 
to orders which has been necessary.” 

How essentially of national importance is the 
service of cauti storm-warnings is made vividly 
apparent by the following account of a destructive 
storm taken from a re drawn up by Professor 
Cleveland Abbe :—‘ One thousand and thirty-two 
vessels, of which four hundred and thirty-five were 
small fishing schooners, are known to have been 
destroyed during the 24th and 25th of August, 1873, 
in the neighbourhood of the Gulf of St. Lawrence, 
and the Atlantic shores of Nova Scotia, Cape Breton, 
and Newfoundland, On the other hand, over 
ninety vessels were destroyed by this hurricane in 
the course of its passage over the ocean before 
reaching Nova Scotia, making a grand total of at 
least one thousand one hundred and twenty-three 
vessels destroyed within afew days by its power. 
Two hundred and twenty-three lives are definitely 
reported as lost, and the most moderate estimate 
of the numerous cases in which whole crews are 
stated to have been lost, swells this number to 
nearly five hundred, while if to this is added the 
loss of life on land, and the loss in the earlier 
history of the cyclone, the grand total amounts to 
at least six hundred lives. The summary given 
shows that little less than nine hundred buildings 
were or destroyed during the 24th and 
25th of the month. Any endeavour to estimate the 
value of the property yed is attended with 
great difficulties, but may be within bounds, if so 
the seven hundred thousand dollars damage done to 
wharves and crops is added one thousand dollars 
for each building, two thousand dollars for each of 
the larger vessels, and one thousand dollars for each 
of the smaller vessels, which would give a total of 
three and a half millions of dollars, a sum that it 
will be seen may easily be far below the trath. It 
is not unimportant to hear remarks that the ravages 
of this storm have very seriously ——= in- 
terests of the American and Canadian es, and 
that the loss falls with a mee | upon Glou- 
cester and other cities of New England. : 

‘< It was one of a not very large class of cyclonic 
storms that, beginning in the West Indies, work 
westward and northward, up between the Bermudas 
and the Atlantic coast, and then turn north-east- 
ward toward Newfoundland. It is scarcely to be 
doubted that such a storm as this must have con- 
tinued its course for several days longer toward 
Europe; and it is an interesting fact that the 
Bulletin International of the Paris observatory 
shows that a severe storm moved over the northera 
portion of Great Britain on the 3lst of August, 
reaching Norway on the 2nd of September ; and 
althou fh no logs of vessels have yet been received 
from the eastern half of the Atlantic Ocean suffi- 
ciently precise to establish the details of the con- 
nexion fenwete this European storm and that of 
the preceding days in Nova Scotia, yet the interval 
of three and a half days is so short as to leave no 
reasonable doubt but that they were identical. 

“Tt has frequently been stated that while no 
doubt could exist as to the identity in general of 
the great American and E yet that 
no single instance of the kind bad as yet well 
established. It is to be hoped seagetee | nee gs con- 
tribution to this subject may be i as re- 
moving all doubt on this , although no pains 





will be spared to secure further testimony. 
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THE ARTISANS’ DWELLINGS ACT. 

Tus Act, recently passed, has already produced some 
results that may eventually prove of advantage to the 
artisan and operatives generally. Its primary object was 
that of facilitating the improvement of the dwellings of the 
working classes in large towns, and to a great extent its 
provisions resulted from the experience already gathered in 
some ‘places, but especially Glasgow, where thee 
despite many legal difficulties, have : f 
some disgraceful rookeries, and replacing them By excellent 
dwellings. The old Associations in the and else- 
where have been stirred up to greater diligence, and among 
many new attempts has been the formation of the “‘Me- 
tropolitan Artisans’ and Labourers’ ” with a 
nominal capital of three millions in 102, shares, of which, 
however, only 500,0004. is at present offered for investment. 
Its objects are stated by its promoters, who include some of 
the most eminent men, bankers, &c., in London, to provide 
suitable and decent habitations for thepoorer classes, who 
may be displaced by the demolition of the condemned struc- 
tures as contemplated by the Act. It is intended also to 
erect inconvenient and healthy localities houses of a better 
class, with all proper appliances, suitable for the residence 
of workmen and artisans of a superior and able to 
pay higher rents. In doing this it is intended to combine 
both the philanthropic and commercial element, so that a 
certain amount of pecuniary success in the shapeofa dividend 
may accrue to the shareholders. Five per cent, i¢fully antici- 
pated, but in no case, if made, will a higher dividend than 
six per cent. be paid to the shareholders. ‘The choice of 
land has been made, if possible of attainment, in the neigh- 
bourhood of Battersea, Victoria, Finsbury, and Southwark 
Parks, because such afford excellent chances of recreation, 
and are easily and cheaply reached by and other 
conveyances. Where possible, new buildings be erected 
within the limits of the City or its immediate neighbour- 
hood. It is estimated that, in the course of @ few years, 
from 25,000 to 80,000 new buildings must be erected to 
meet the growing wants of the metropolis, beside re-adapt- 
ing and improving existing tenements; henes the amount 
of total capital has been fixed at 8,000,000L; for the 
present, however, the sixth part of this is considered ample 
to meet existing wants. The price of the shares=—ten 
pounds—has been fixed in the hope that some of the better 
paid classes of artisans may be induced to invest their 
savings in the capital of the Association. Without ex- 
pressing our view of the special merits of the proposed 
scheme, we consider that it is one of the best methods of 
ieveloping the provisions of the Artisans’ Dwellings Act. 
The chief difficulty that was suggested in Parliament was 
that of inducing builders to contract for the erection of 
dwellings on vacated sites, and this seems fully met by the 
proposals of the new company. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesBrouGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was agai 
a large attendance on ’Change at Middlesbrough. ike 








previous weeks, however, there was a t deal more talk | j 


than business. There is scarcely any demand for pig iron, 
and the most experienced men en in the iron trade 
are unable to form any definite idea how long the present 
depression is likely to continue. No. 3 Cleve pig can 
be bought as low as 49s. per ton, and in some cases it has 
changed hands for less money. Although the total pro- 
duction of pigs is smaller, makers’ stocks are large, and 
unless there is a sudden demand they will increase con- 
siderably. It cannot be denied that pig makers selling at 
present prices and buying their raw materials at the present 
market quotations are absolutely losing money on every 
ton of iron they sell. This state of things cannot long be 
continued. Already large firms are blowing out some of 
their blast furnaces, and we hear of several other pig 
makers contemplating blowing out furnaces. It is no use 
delaying the evil day. When blast furnaces are not making 
iron at a profit, matters soon assume a most serious aspect. 
Arrangements have to be made with bankers, and the 
sooner the necessary steps are taken the better. There 
certainly does not appear any immediate pros of an 
improvement in the condition of the Clev Js iron 
trade, and the only course open’ to makers is to stop their 
furnaces until there is 4 demand. 

The Finished Fron Trade.—No change has taken place 
in the state of the finished iron trade. In the North of 
England there is very little buying or selling of rails at 
any time. This branch of busimess is carried on chiefly 
through agents in London. At present there is literally 
nothing doing. Inquiries are hardly heard of. Prices are 
unaltered ; they cannot fall much use of the cost of 
pig iron. The hope of manufacturers is that in the fall of 
the year a few contracts for rails will be secured for the 
Cleveland district. Should this hope prove delusive man 
of the mills and furnaces in the North will be stopped. 

_ Engineering and Shipbwilding.—Engineers are doing 
little, and some of the shipbuilders are ing arrange- 
ments for closing their establishments until trade im- 


proves. 


The Coal and Coke Trades.—The coal and coke trades 
continue flat, with no prospect of any alteration for the 
better. Prices are easy. 


THe Bersian Iron Trape.—This trade continnes to ex- 
hibit considerable feebleness. Pig has i a fresh 
decline in consequence of the extremely low price at which 
Luxembourg pig is offered at Charleroi. 





NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow rn Mert ihe quotations pice “Ul 

’ esers. erry 
were reduced Is. all round Thursday 

there was little change. “ po 

afternoon, the only transaction 
noon was 500 tons at 59s. 6d., closing 
0s. 3d. Rather a better business 


closing buyers 60s. 6d., sellers 60s, 74d. The 
in the afternoon, and business was 
- cash, closing buyers 60s. 9d., 

: this £ 


F 
u 


Tron for delivery in one month was o! ble at 59s. 6d. 
No business was reported in the afternoon, and at the close 
the quotations were 69s. 6d. cash for buyers, and 61s. for 
sellers. A good deal of iron has been ordered into store, 
Makers’ quotations have not altered since last Thursday. 
The current quotations are undernoted. 


2 

° 
So F 
Boo 


SSLSSSSSSSSES 


ASRORSOARRAROSOSA 


Eglinton 

Chttmn, at Grangemouth, 
atLeith .. i 

, at Bo'ness Fi ee 

(The above all deliverable i 

Bariron ... a 81. 10s. to 91. Os. 

Nail na . 91. Os. 


Last week’s shipments amounted to 10,678 tons as against 
11,153 tons in the corresponding week of last year. At 
See 117 furnaces in blast, while at the same 
ime last year the number in blast was 81. Within the 
last few days there has been a talk of two of the furnaces 
at Clyde Iron Works being damped down, and of others 
being blown out until more remunerative prices can be 
obtained ; but as there seems to be reason to believe 
that there is now a a tendency the resolu- 
tion to out or p down may be delayed for a time. 


The Finished Iron Trade.—A movement is in progress 
throughout the malleable iron establishments of k- 
shire for a reduction of wages to the extent of 5 per cent. 
on rollers, shinglers, and forgemen, and 6d. per ton on the 
rate for puddling. This reduction will bring the total w 
pape | od ag ing the last eighteen months or so. It 
is just possible that the present reduction may stimulate 
buyers to place their orders rather more freely than has 
been the rule for some time past. 

The Coal Trade.—The prices for coal were reduced 

enerally throughout Ayrshire last week, but the reduction 
een not seem to have been much felt in the ae market. 
Prices have not declined any further in Lanarkshire, and 
indeed house coal has become somewhat firmer in demand. 
A somewhat satisfactory state, of things prevails in Fife- 
shire. Prices are steady, the output is 
taken by the demand, and there is a large 
going at most of the ports along the Firth of Forth, 
and vessels are still lying waiting for cargoes. 

Wigtownshire Railway.—On Saturday last Colonel 
Hutchinson, inspector for the Board of Trade, made his 
official inspection of a of the Wigtownshire Rail- 
way that extends from Wigtown and Garliestown, embrac- 
ing four stations, and being a stretch of eight miles. After 
spending about five houts over the work, he said there 
was no obstacle to the line being opened on the following 
Monday. 

Dunfermline and Queensferry Railway.—Since they 
were rene in April last, the works on this line have 
made considerable progress. Some portions are already 
nearly in a fit state for receiving the permanent way. 

Tater Works Schemes.—The new works connected with 
the water supply for Helensburgh were formally opened 
last Saturday. Some days previously a similar ceremony 
took place in connexion with the new works for Airdrie 
and Coatbridge. The foundation stone of the 
Gravitation Water Works was laid on poem and the 
verness Water Commissioners are in for 
&c., for their proposed new works. 
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Dreect-AcTina SreaM Pumps IN THE AMERICAN 


Navy.—In an account of Blake’s steam pump which 
i i that we 





cenlerstood that this o in caly diovsbaal steam 

was Craheding 

employed in the American navy. Messrs. J. H. Wilson 

| ., of Liverpool, , write to inform us that this 

statement is incorrect, and that there are now about 100 
bee speally mo ae 

the United States navy, two having 

for the United States 2.2. conveyed the transit 

of Venus expedition. 


—— over- | 506] 








changes, if any, are to be made 


similar to the a a 
Com . It is intended, we believe, to sink the shaft down 
to the 9 ft. seam. 

to 


Newport and the Great Western.—A denial 
statement that the Great Western 
tend to purchase the Newport (Alexandra) 


was ly at 

She lies within a few feet of the bed 
ballast, 
occupy till she is 


evening. 
for her, and she will be lightened of her water 
placed in the position which she will 
on the gridiron. 

Alezandra (Newport) Dock Company.—This com 
has determined to raise a further sum of 16,0001. by 
gage. 

Toff Bargoed Railway.—A large number of workmen 


are employed on this line in fixing up telegraph and 
signals. ar dame Bes ow a Pipe cnet 6 tg 
Ebbw Vale.—The steel works at Ebbw Vale, which were 


Seueaiisieuscpae ee 


Bristol Docks.—In # report to the Bristol Town Council, 


1 


it 


read at the on Tuesday, the Bristol 
Docks Commi be that total of the 
year amounts to . extraordinary expendi 
includes, amongst items, 27941. on account of feeder 
me aig oy en street pie head, ond 4001. 
t to ier- b x 
or ing road on the south side Cumberland Basin, 
iring the underfal] sluices and valves, 29841. 
balance of cost of the new , and 35751. for the river 
and har im ts. in hand on the 
30th A was 23,8931. the ear the com- 
mittee have raised 21,3001. for the 
extension and 24, . for the undertaking, 
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FOREIGN AND COLONIAL NOTES. 
feand ovidonse 

after having heard evi 
. M. Lavelley, and the French 
with ee. 
tions, & report prepared upon j y M. Krantz. 

This report was generally favourable to + cpl Bay 
Victorian Gold Mining.—The a imate value of mining 
plant in Victoria is por ser ot 4,078,996. The area of 
auriferous ground actually worked upon at the close of 1874 
was 1063 square miles, and the number of distinct quartz 
reefs asteally proved to be auriferous was 3,398. The number 
of persons engaged in gold mining in Victoria at the close of 
1874 was estimated at 46,151. value of the gold ex- 
tracted from the soil of Victoria between 1851 and 1873 in- 

elusive is officially computed at 173,082,821. 

Alerandria.—The Alexandria Harbour Works Company is 





encountering serious difficulty in one part of its improve- 
ments. The inner breakwater,after being well over the surface 


The trouble is said to be caused by about 40 ft. of ) 


for a long distance, has taken to sinking in a most provoking 
fashion. 


mud, mass not easily under 30 ft. of water. The 
company is sinking huge iron tubular piles to a depth of 
70 ft. alongside the sinking mole. These are filled with con- 
crete and are expected to give the structure sufficient so- 
lidity. 

Another Great Tunnel Scheme.—An Anglo - Spanish 
company has just been formed with a view to construe- 
tion of a submarine tunnel beneath the Straits of Gibraltar, 
with what ultimate object does not appear. The length of 
this tunnel would be § miles 1899 ft. Preliminary surveys 
have been made. 

The Nizam's Railway.—The Nizam's Railway is expected 
to carry a considerable quantity of indigenous Indian coal to 
the Great Indian Peninsula Railway and so to Bombay. 
It will also supply the Madras system with coal to some 
extent. Altogether, the Nizam’s Railway is expected to 
prove a valuable adjunct to the Great Indian Peninsula and 
the Madras systems. 

Coat in the Province of Liége.—The production of coa) 
last year in the province of Liége amounted to 3,529,900 tons. 
This total presented a diminution of about 143,000 tons, as 
compared with 1873. 

The Yarra.—Several attempts have been made to enforce 


2) 





a law relating to the pollution of the Yarra River at Me)- 


bourne, Victoria. These attempts have not, however, proved | 
very successful. 

American Steam Navigation.—An iron steamer, the Bras- | 
hear, intended to ply between New York and Brashear, | 
Louisiana, has been jaunched from the yard of the Harlan | 
and Hollingsworth Company at Wilmington, Delaware. The 
Brashear is a vesse] of 2260 tons burthen. 


A Great Paris Sewer.—The construction has been com- | 
menced in the plain of Gennevilliers, of a great sewer about | 
24 miles in length. The sewer, which is of circular form, will | 
be 6 ft. 5 in. in diameter. When completed it is expected to 
utilise about half the sewage water of |’aris. 


The Gulf of California.—The United States steamer Nar- | 
ragansott has just completed a two years’ survey of the Gulf | 
of California. Full charts of the gulf have been made for the 
first time, and many safe harbours, hitherto unknown, have 
been discovered. 

Working Expenses on American Railroads.—The aggre- 

te working expenses of the railroads of the United States 
ast year were 330,895,058 dols., or 634 per cent. of their 

earnings. The average net earnings of the roads in 
1874 amounted to 4) per cent. upon the capital expended 
upon them. 

Water Consumption of New York.—New York now con- 
sumes 107,000,000 gallons of water daily. 


Philadelphia and Reading Railroad.—This undertaking 
has greatly developed in importance during the last ten 
years. In 1864, the company owned 216 locomotives ; in 
1574, the total had risen to 405. In 1864, there were 81 pas- 
senger cars and 9606 coal and freight cars upon the road; 
in 1874, the corresponding totals had risen to 279 and 19,110 
respectively. In 1864, the company’s gross receipts were 
9,269,842 dole; ia 1874, the corresponding total was 
14,452,.21 dole. Of the revenue of last year 8,920,914 dols. 
was derived from the conveyance of coal. 


Prince Edward Isiand Railway.— Mr. F. Shanly has been 
commissioned by the Government of the Dominion of Ca- 
nada to report further upon this line. Mr. Swinyard, for- 
merly manager of the Great Western Railway of Canada, 
had already reported upon the subject. 


Fire Accidents u Indian Railways.—There were 92 
fire accidents upon indian railways last year, as com 
with 70 in 1873. Of the fire accidents of last year, eleven 
occurred upon the Great Indian Peninsula Railway, and 
nine of these took place through sparks falling on the trains 
from the engines. 


Another Great American Bridge.—A bridge to connect all 
the Long Island railroads in Brooklyn all the roads 
centring at the Forty-second-street depot in New York is to 
be built shortly across the East River. The bridge will be 
of iron, the piers resting on solid rock foundations. There 
will be two spans of 680 ft. and 675 ft. respectively. The 
New York terminus will be at Third Avenue and enty- 
seventh-street, and the terminus on the Long Island side wil! 
a Heights. The bridge is to be completed within 

wo years. 


buildings are now in 
are estimated to cost 


On page 443 of our last volume we gave engravings of 
a centrifugal pump, designed by Messrs. Lawrence and 
Porter, of 36, Parliament-street, and we now illustrate a 
combined pumping engine designed and patented by the 
same firm, and manufactured by Messrs. Appleby Brothers. 
As will be seen from our engraving, the engine is vertical, 
| the cylinder being mounted on a hollow taper column open 
| in front, so that the working parts are accessible. The 
engine and pump and their respective bearings are carried 
on one bedplate, and are arranged at diagonal corners of it 
80 as to occupy the least possible space, the flange of the 
delivery pipe just clearing the column that carries the 
engine cylinder. The gearing is carried outside the engine 
‘on the opposite side to the pump. In the smaller sizes of 
| these pumping engines, the bedplate, column, and cylinders 





| are all cast in one; but in the Jarger sizes they are bolted | 


| together. As the pumps are driven by gearing, the engine 
runs at a very moderate ‘speed. The engines are made 
horizontal as well as vertical, and the arrangement is neat 
and compact. 








the neighbouring heights have now been crowned with forts, 
which surround those towns like a girdle, and command with 
their cannon the neighbouring plains. 


Amgricays Locomotive Buitprne.—The Grant Locomo- 
tive Works have partially d operati They are em- 
plozing 200 men to complete some locomotives ordered for 

ussia, and 


5 bagel med 4 meet new engi The 
works will still be under Te De Gone 





i at 18} 
, at 213 gallons; 
860, at 48 gallons ; in 1470, at 55 





4,500,000 dols. Among them may be mentioned i 
Hotel, whieh will cost 500,000 dels, Ge Wintes 


at 57% gallons. The aggregate con- 
sumption in 1874 was 42,113 70 gallons. a 


Frencn Fortirications.—At Belfort, Toul, and Verdun, | 


LAWRENCE AND PORTER'S CENTRIFUGAL PUMPING ENGINE. 


CONSTRUCTED BY MESSRS. APPLEBY BROTHERS, ENGINEERS, LONDON. 
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Cuitian InTERNATIONAL Exainttion. — Chili is or- 
fenising an international exhibition this autumn at Santiago. 
t is expected that there will be a large show of American ma 
chinery on the oceasion. Arrangements have been made for 
excursions to the exhibition by way of Aspinwall to ’anama, 
and thence down the Pacific coast in steamships to Valpa- 

raiso, the nearest port to Santiago. 


Peruvian Ratuwars.—Mr. Meiggs, the American con- 
tractor engaged in the construction of sundry railways in 
Peru, has addressed a statement to President Pardo as to the 
position of his contracts. It appears that the Peruvian 
Government has not succeeded in raising the funds required 
for pent me te of the works, and Mr. Meiggs states that 
the condition of affairs has become so perplexing as to render it 
impossible for him to continue in such a ruinous and disastrous 
position. It seems doubtful whether the railways under- 
taken will be completed for the present. 


Tue Yaw Yean Watsn Worxs.—Two exhaustive reports 

by Mr. Gordon, Chief Engineer of Water Supply in Victorie, 
| upon the condition of the Yan Yean Water Works, and the 
| causes of their tial failure during the summer months 
| have been furnished to the Victorian Government. Mr. 
Gordon attributes the failure of the works, first, to the fact 
that the reticulation has been extended beyond the supply 
capacity of the mains when any extraordinary demand 
arises; and, secondly, to a reckless waste of water for irriga- 
tion and other purposes. Mr. Gordon recommends as a safe- 
guard thet all ort sage sk houses should be required to have 
tanks in proportion to their consumption, so that in the 
hottest weather they could fill 7 heared A st = ity 
: ts 
Sabited, ead thes the eos of ohne for irrigation should be 

forbidden for at least four months in each year. In his 

report Mr. Gordon recommends a number of additions 


improvements to the present works at an 
| 100,700. Anew aqueduct from the Yan Yean to the 


| reservoir was a completion 
have been fai for thetlitune 
pipes between the Pipehead 

| servoir. 
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CALICO PRINTING MACHINE. 


CONSTRUCTED BY MESSRS. MATHER AND PLATT, ENGINEERS, 





MANCHESTER. 















































We publish, above, a drawing of a calico printing ma- 
chine manufactured by Messrs. Mather and Platt, of Man- 
The details of the machine will be understood from 
the engraving, in which the arrangement of the colour rollers 
cc, bearings, and brackets are clearly shown. The machine 
is driven by an engine N, the cylinders of which are placed 
at right angles to each other, and the position of the gear- 
ing is shown by the dotted circles MMM. The frame is 
marked 4 in the drawing, and B is the printing cylinder, 
the position of which is indicated by the raising and lower- 
ing screw D. The cloth to be printed is led to the cylinder 
from the roll E over the cross bars shown in dotted lines. 
Before reaching the cylinder, however, it passes over a drum 


} 
chester. 


as shown, where it comesin contact with the blanket G. | 


The pressure upon the printing rollers can be regulated by | ravines are being spanned by ornamental bridges 500 ft. 
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THE INTERNATIONAL EXHIBITION OF 
1876. 
(Concluded from page 92). 

‘Tue city of Philadelphia made a liberal grant of money 
to provide for the horticultural department of the Exhibition, 
an extremely ornate and commodious building, which is 
designed to remain in permanence as an ornament of 


Fairmount Park. This structure is located on a terrace | 
| each of which stands an 


bordering the Schuylkill river, a short distance north of the 
Memoria! Hall, and has a commanding view of the Schuylkill 
river valley and the north-western portions of Phi hia. 


Romantic ravines ranning down to the river are on either | 
i be | necting the conservatory with the surrounding apartmen’ 


| side, separating it on the south from the Memorial Hall 


means of the lever H H placed on the frame as shown, and | 


into 
are placed successively, and adjusted by means of the hand 


wheel 








SOUTH AUSTRALIAN ExatneEerine.—The South Australian 


of the South Australian engineer-in-chief's t. 
The commissioner has separated the railway service from the 
public works and water works service, making, in fact, two 
Cepartments. Mr. H.C. Mais, engineer-in-chief, will have 
the whole of the railways, both as regards the management 
of the existing lines and the reconstruction of new works, 
under his control, and Mr. R. C. Patterson will be his chief 
assistant. Mr. W. B. Hull, C.E., will have charge of the 
ae ee and general public works of the colony. Mr. 
Mais is to superintend the completion of the Hope Valley 
reservoir and the Murray bridge, but all other public works 
+ ave been initiated by him will be handed over to 

. uu. 


recesses in which the ends of the screws of the rollers | 
| of architecture of 


| and 72 ft. high to the top of 
Commissioner of Public Works has effected a reconstruction The 


| surmounted by a lantern 170 ft. loi 


and on the north from the agricultural building. These 

and 60 ft. wide, for convenience of access. Ca: 

s, a railway, and foot walks will pass over them. 

horticultural —s is desi 
the 


lo 


T 


rted by fine marble 


externally being iron and glass, sup 
one, 193 ft. wide, 


and brickwork. The building is 383 ft. 
the lantern. 
one and a half acres. main floor is 
central conservatory, 230 ft. 
— cote , 20 ft. wide, and 14 ft. 
high. Running enti aro this conservatory, at a 
height of 20 ft. from the floor, is a gallery 5 ft. wide. On 
the —_ — sides of eet reese sgh so yee dpe | 
forcing houses for the propagation of young plants, eac 
them 100 ft. by 30 ft. and covered by curved roofs of iron 
and glass, which, appearing upon the exterior of the 
building, present a very fine feature. A vestibule 30 ft. 
square separates the two a on each side, and 
there are similar vestibules at the centre of the east and 
west ends, on either side of which are apartments for 
restaurants, reception rooms, offices, &c. Ornamental 





| stairways lead from these vestibules to the internal gallerics 
| of the conservatory, as well as to four external galleries 


in the Mooresque style | 
twelfth century, the chief materials 


covers ~~ ) 
Of ask OM, high, | 


each 100 ft. long and 10 ft. wide, which surmount the roofs 
i ouses. external ies are con- 

romenade, formed by the roofs of the 
Root, givteny 6 caperdatal env of about 


horticultural building are a: thed by flig 
marble steps, from terraces 80 ft. by 20 ft., in the centre of 
kiosque 20 ft. in 
Each entrance is heautified by ornamental tile and marble 
work, and the angles of the main are to be 
adorned with eight attractive fountains. The corridors = 
r 
open fine vistas in every direction, and the beauties of the sur- 
rounding park and the river flowing in front and more than 
100 ft. beneath the building add to the attractions. Exten- 


which is of fireproof and the restaurant 
kitchens will also be located there. ‘ : 

“The builder of this structure is John Rice, of Phila- 
delphia, who has been connected with the of 
many of the and finest buildings in the United States 
The designer is Mr. Schwarzmann. Mr. Rice began it in 
April, 


mission announce that they will bave it and ready for 

the ion of exotics 

this ing there are 35 acres of which will be 

devoted to horticultural . are now being pre- 

Pan ce rm In plot there is an extensive series 
en ; 

“ The four structures above mentioned are making rapid 
to , but the agricultural building ix not 

yet . The contract for it was awarded, and the 

materials are now being ready. once begun, 
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rapidity, acre after acre, which ¢ : the erection 

of the machinery and main buildings. It will be finished early | 
in November, and in less time should such speed be neces. | 
sary. It will stand north of the bortieultural building, | 
being separated by the romantic ravine above referred to, 

and will ako have a commanding view of the Schuylkill | 
river and the north-western suburbs of Philadelphia beyond. 
This building will illustrate a novel combination of materials, 
mainly wood and glass, and will consist of a long nave, 
crossed by three transepts, each being composed of truss 
arches of Gothic form. The nave will be 820ft. long, by 125 ft. 
in width, with a height of 75 ft. from the floor to the point of 
the arch. The central transept will be 100 ft. wide, and 
75 ft. high, and the two end transepts 80 ft. wide and 70 ft 
high. The four courts enclosed by the nave and transepts, | 
and also the four spaces at the corners of the building, hay- 
ing the nave and end transepts for two of their sides, are 
to be roofed, and will form valuable spaces for exhibits 
The ground plan of the building is a parallelogram 540 ft 

by 820 ft., covering about 10} acres. In connexion with 
thie building there will be extensive stock yards for the ex- 
hibition of horses, cattle, swine, sheep, poultry, &c., and also 
a race-track for horses. 

In addition to the five main buildings there are also 
others. To provide for the offices necessary for the ad- 
ministration of the Exhibition, a fine building, one story 
high, has been erected to the westward of the main build- 
ings, covering 172 ft. by 30ft., and containing twenty-five 
apartments, which are already occupied. Another structure 
of similar size, containing twenty-three rooms, is also to be 
built a few rods distant. These buildings are ornate and 
tasteful, with porches all around, and in them will be found | 
the executive offices, the Custom House, &c To the east- 
ward of the machinery building the United States Govern- 
ment is to erect a building covering about two acres, in 
whicea will be made epecial exhibitions for the various Go- 
vernment departments, representing the Indians, Army, | 
Navy, the geolovical and mineral wealth, and | 
other similar enbjects. This is to illustrate the faculties of } 
the Government in time of peace and its resources as a war | 
power. Included will be an interesting exhibition by the 
Smithsonian Institution at Washington. Congress at the | 
last session ppropriated (505,000 dols. for this porpose 
Buildings are also to he provided for the accommodation of 
the polee, the fi lepartment, and the Finance Board 
An ong other provisions wu for the recovery of 
lost children 

Upon the hig 


north of the enclost 





coinage 


] be an office 


st ground in the park, a short distance 
ground has been broken for the con- 
150 ft. in height. This will | 
dings and afford a fine view of the Ex 
nd the city and its environs. This struc 
ture, which will be finished in August, is an ornamental 
mn of iron, and visitors are to be taken to the top on a 

vilway The chief part of the materials for t! 
is a Boston enterprise 
1 amd ready to be placed in position 
nd north of the machinery building, and | 
«tween it and George's Hill, there are to be numerous 
trnetures erected for special exhibita and by foreign com- 
Some of these are already planned. A con- 
venient odious Jury Pavilion is to be erected in 
proximity to the main exhibition and machinery 
buildings, so that the judges will be able to perform their 
duties with as little inconvenience as possible. In this re- 
spect the shortcomings at other exhibitions are to be care- 
fully avoided, the as ate being given every facility for their 
important work. The ground within the enclosure is being 
laid out in gardens, walks, and carriage roads, a large force 
of workmen being already engaged in this. This ground 
having already been highly ornamented for years in the 
landscape gardening of the park, is already in excellent 
condition, frequent groves of trees adding to its attractions 
By the time the season opens next year all unsightliness 
will he removed, and the spot will he as attractive as pos- 
sible. The plan embraces seven miles of roads and foot 
walks, all of them of substantial character, quite a number 
of bridges, summer-honses, &c. A full ph ample water 
supply will be provided upon a scale of great ay a A 
complete system of mains and drains is already finished, and 
the Exlibition, in addition to being able to draw from the 
George's Hill city reservoir, which is just outside the 
enclosure, and has 40,000,000 gallons capacity, will have an 
independent source of supply on the Schuylkill river, pump- 
ing engines being placed have especially for the Exhibition, 
which will have a daily capacity of 6,000,000 gallons. It 
will thus be seen that the water supply will be ample, and 
like steam, and exhibition space, it will be furnished free of 

cost. 

** The description will show the large scale on which the 
Exhibition is aened, and the rapid progress that is being 
made insures that everything will be in readiness months in 
advance of the time of opening. A careful inspection of 
the grounds and the busy scenes there demonstrate this. By 
New Year's Day it may be safely said that everything will 
be in readiness, and goods can be sent and pat in their places 
« long while anterior to the opening in May. The energy 
of the people who are doing the work and the surprising 
results already achieved prove this. The cost of the various 
buildings and their appurtenances, is estimated as follows : 
Main building, including water and inage, 1,500,000 
dols.; Memorial Hall, entirely finished, 1,500,000 dols. ; 
machinery building, with all necessary adjuncts, 550,000 
dels. ; hortienltnral building and grounds, 253,000 dols ; 
agricultural building, 250,000 dols.; all other buildings, 
with stock-yards, improvement of grounds, bridges, Ac., 
1,000,000 dols. ; aggregate permanent cost, 5,053,000 dols. 
This amonnt increased to 8,500,000 dols., ineludes the entire 
expense of ‘running’ the Exhibition during the six months 
it will be open, water supply, fuel, light, cost of moving 

i police, adminstration, every possible ex. 


struction of an obse 
overlook all the | 


ihition @r 


rvatory 
ounds 
ry whic are already pr 

Upon gro 
Riissions 


and comn 


close 


| show will, in fact, be one for the entire continent 


| sylvania, the two Governments having jurisdiction. 
| London, Paris, and Vienna, special arrangements are made 
| for the protection of patents and trade marks during the 
| duration of the Exhibition, and also for the thorough pro- 





mac , 
pense, not forgetting a liberal allowance for contingencies. 


however, this structure, although large, will rise with the |Sinee the opening of “es this year, all fears about 


financial difficulties have dissipated. There have been 
very liberal subseriptions, and the country seems to have 
taken hold of the enterprise with enthusiasm. The managers 
now have no fear of any want of money. They have 


| already in hand and assured the 5,000,000 dols. necessary 


for the ‘ plant,’ if it may so be called. The 3,500,000 dols. 
for the running expenses they will get, probably, before a 


| penny is taken for admission fees. 


‘‘ Having described the grounds and buildings, we will 
speak of the character of the Exhibition, and in this there 
is much to attract attention in England. This will be the 
greatest exhibition of American products, and, added to 
the exertions of individuals to produce this result, there are 
special Boards representing every state and territory, every 
large city, and every trade and manufacture. It may be 
taken for granted that pretty much everything worth look- 
ing at in the United States which can be transported will be 
sent to Philadelphia on this oceasion. We shall overflow 
with ‘Yankee notions’ of every description, and the 
numerous applications for space at this early day show this. 
The national spirit has taken bold of the subject with that 
zeal which is peculiarly American. The foreign exhibition 
will keep ny with this. South America and Mexico, 
thus including the whole American Continent, are getting 
quite as excited on the subject as the United States. Letters 
from the leading Sonth American cities indicate not only a 
large representation of goods, but that every South American 
who can get here will come. In Rio Janciro there is now a 


| school of 100 young men preparing themselves to come to 


This 
At it 
the trading, commercial, and buying classes of every 
American nation will concentrate, and from the exhibits 
made by the different countries will the South, the Central, 
and the North Americans get their ideas of the best marts to 
The United States is, of course, desirous of 
excelling all others, but there is a lurking belief that she 
will find herself excelled. Her people will thus profit by 
the hetter things that others make and in turn the capitalists 
of the world will the better understand the resources of 
America by the exhibition made, than by reading. In fact, 
this Philadelphia Exhibition promises to become for the 
buyers of the world a peaceful field of rivalry between 
tritish and American manufacturers. As both are now in 
active competition for Central and South American markets, 
the information received as to the numbers who will come 
thence proves that it will be to the advantage of those found 
participating in the Exhibition. 

In this connexion it may be mentioned that the goods 
of exhibitors are absolutely free from any liability to 


the Exhibition by studymg the English language. 


bay goods. 


| seizure by any legal process whatever, and this opinion has 


been announced not only by the Attorney-General of the 
United States, but also by the Attorney-General of Penn- 
As at 


tection of the objects exhibited. All foreign articles come 
in bond free of duty, and the assurance of the Customs 


| authorities is given that there will be the most liberal pos- 


sible interpretation of all Customs regulations. 

‘‘ In Europe, while every leading nation has accepted the 
invitation, special arrangements are being made by several 
countries. France, whose commissioner is M. du Som- 
merard, of the Hotel Cluny, will largely exhibit, he having 
already applied for and been given a considerable increase of 
the space originally awarded to that country. The very large 
German population of the United States insures a good 
representation from the Imperial Government, which is 
being anxiously importuned to appoint a capable commis- 
sioner. King Oscar of Sweden, with his usual intelligence, 
has seen the great advantages to be derived from partici- 
pation in the Exhibition of 1876, and his Government has 
voted 24,0001., and has appointed M. Dannfeldt, the able 
commissioner who distinguished himself at Vienna in 1873. 
The Belgians will also take a large part in the Exhibition, 
both in manufactures and in pictures. 

‘‘Japan, now becoming a great market for the manu- 
factures of the world, has voted a large susan of money, and 
will make a more extensive display than at Vienna. 

“The part which England and her colonies will take 
is well known. The applications for space to the British 
Commission so far exceeded expectation that the first award 
of 48,000 square feet was found totally inadequate, and an 
inerease having been applied for, the surface has been en- 
larged to 88,000 square feet. The strong sympathy of Sir 
Edward Thornton, the British Minister at Washington, 
with the Exhibition is well known, and has been repeatedly 
expressed by him, and its effective character is warmly 
acknowledged. The part the British Government has taken 
is greatly appreciated here and has largely contributed to 
the success of the whole undertaking, not — > America, 
but generally in Europe. The e of Richmond, K.G., 
the Lord President of the Council, has taken charge of the 
British Executive, thus marking the official character of the 
part taken by Great Britain. This has given great satis- 
faction throughout America, as also bas his prompt action 
in sending Mr. Owen, his capable executive, out early in the 
season. One of the official delegates, Colonel Sandford, 
has already established the permanent offices of the British 
Commission in Philadelphia. will be well repre- 
sented under a special Commission, presided over by the 
Honourable Mr. Lettellier. The Australian colonies have 
also made a demand for space. There is no doubt 
that the British Government was right in responding o: 
the part of Great Britain as more likely to lead to very 
extensive co ial benefits as well as an ultimate modi- 
fieation of Ro retestive 5 
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among all classes for 


thousands, 


British goods must also encourage those who have 
cpt ea ay take part in the ee . Noone 
he visits this coun _ a t public desi 
for British fabrics ia every line of menciectage pom 
prized much more highly than American 4. 

* At no previous exhibition was the ing of prices of 
goods and articles disallowed ; and in answer to many re. 
presentations it is generally understood that exhibitors 
desiring to attach prices to their articles will be permitted 
to do so under regulations to be issued which are designed 
to procure uniformity and precision. 

“In the Philadelphia Exhibition great pains are being 
taken to provide for the facility and convenience of ex. 
hibitors. The advanced state of the works having assured the 
completion of the aw ow 6 months before the opening, 
when the time arrives for the reception of goods ev bing 
will be ready to receive them. In previons exhibitions 
the exhibitors were called upon to deliver their goods in 
February or March, when the buildings were not yet 
ready. Here they will go at once into the spaces allotted 
them. In 1867 the exhibitors and foreign Commissions had 
to floor and decorate the spaces allotted, at a great 
expense. Here there will be nothing of the kind required, 
the authorities preparing everything. Not only are the 
Philadelphia buildings in a state of forwardness, but all the 
plans have been formed with great thoughtfulness, and the 
management is months in advance of previous enterprises of 
the kind in the liberal provisions made and sbeniy bei 
carried out for furnishing every kind of assistance an 
convenience to exhibitors. This is now practically worked 
out and settled in advance. There will be a total absence, 
on the part of the eminent gentlemen who are taking so 
active and patriotic a share in all the details, of anything 
like charges upon the exhibitors, the same liberal arrange- 
ments being made in this respect as were so excellent a 
feature in London in 1851 and 1862. Not only the gentle- 
men immediately connected with the Exhibition, but the 
city authoriiics, under an able and energetic mayor, the 
Fairmount Park Commissioners, and all classes, including 
committees of ladies, are working out whatever may con- 
duce to the comfort of exhibitors and visitors, and exem- 
plify the proverbial hospitality of Philadelphia. 

“In effect, if exhibitors will only send their articles and 
pay their freight upon them, and the expense of their ar- 
rangement, they will find everything else provided. In 
reference to freights, wherever it is possible arrangements 
are being made to get reduced rates for goods intended for 
the Exhibition. Convenience of transportation is also being 
especially looked after. The goods willcome to the various 
Atiantic seaports, and at each special arrangements are 
made for having them lifted out of the vessels imme- 
diately into railway cars, which will be in readiness to receive 
them. These cars will be run to the Exhibition ground 
by special lines of railway laid for the purpose. The 
will be taken alongside the doors of the Exhibition. A 
custom-house is on the ground, and the entire place is made in 
effect a Government bonded warehouse. The goods, in the 
original packages, will thus be deposited punctually on the 
spaces they are to occupy, and this without transhipment. 
The railways of the country enter heartily into this arrange- 
ment, and so cheaply can it all be done that foreign exhibi- 
tors will find they can send goods at as little cost as many 
American exhibitors, who are away from railway transpor- 
| tation and have to go some distanee by wagon. On the 

Atlantic seaboard, Portland, Boston, New York, Phila- 
delphia, Baltimore, anid Norfolk are made special ports of 
entry for goods for the Exhibition, and at each there are 
arrangements for their reception. The Government has 
made quite liberal regulations for their importation in bond 
and free of duty ; although, if subsequently withdrawn for 
consumption, duties are to be paid. 

‘** Foreign exhibitors and visitors should be informed of 
several matters connected with the modus operandi of the 
enterprise. The Exhibition is to open on the 10th of May, 
1876, and close on the lth of November. Fall diagrams of 
the building and grounds, indicating the localities to be 
oceupied by each nation, have been furnished to the various 
foreign Commissions. Applications for space and negotia- 
tions about it must be conducted with the Commission of 
the country where the article is produced. By the Ist of 
December, 1875, the foreign Commissions are expected to 
furnish the Director-General with approximate plans, show- 
ing the manner of allotting the space assigned them, and 
also with list of exhibitors and other information necessary 
for the preparation of an official catalogue. The transpor- 
tation, receiving, unpacking, and arranging of products will 
be at the exhibitors’ expense. The general reception of 
articles at the buildings begins on the Ist of January, 1876, 
and no articles will be admitted after the 31st of March. 
The official catalogue is to be published in English, French, 
German, and Spanish. There are ten departments of elassi-. 
fication as follows :—1. Raw materials—mineral, vegetable, 
and animal. 2. Materials and manufactures used for food, 
or in the arts, the result of extractive or combining pro- 
cesses. 3. Textile and felted fabrics; apparel, costumes, 
and ornaments for the person. 4. Furniture and manu- 
factures of general use in construction and in dwellings. 5. 
Tools, implements, machines, and processes. 6. Motors 
and transportation. 7. Apparatus and methods for the in- 
crease anil difusion of knowledge. 8. Engineering, public 
works, architecture, &c, 9. Plastic and graphic arts. 10. 
a pene for the improvement of the physical, intellectual, 

moral condition of man. 

Steam and water power will be supplied gratuitously, the 
quantity of each definitely settled at the time of the 
allotment of space. The Commission will take every pre 
caution for the safe ation of goods, and are arrang- 
ing favourable facilities by which exhibitors or foreign 
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and the foreign Commissions have exclusive control over 
the works transmitted from their respective countries. 
Works of foreign artists belonging to citizens of the United 
States are to be shown in a special gallery. By the Ist of 
March, 1876, the foreign Commissions must transmit their 
catalogues of art exhibits to the Director-General. All 
pictures, whether round or oval, should be placed in s juare 
frames, and shadow boxes will not be permitted to extend 
more than lin. beyond the frame, nor will glass over oil 
paintings be permitted. Works of art intended for sale are 
to be so designated in the catalogue. All works must be in 
Philadelphia before April 1, 1876. 

“The system of awards at the Philadelphia Exhibition 
has been made the subject of careful study, and, after con- 
sidering all the plans heretofore adopted, a new and different 
one has been selected. The awards at Philadelphia are 
to be based upon written reports attested by the signatures 
of their authors. Two hundred judges are to be appointed 
to make these reports, one half being citizens of the United 
States, and the other half foreigners. They are to be selected 
for their known qualifications and character, and will be 


experts in sy ee to which they will be ively 
assigned. The foreign judges are to be appoin by the 
Commission of each country and in conformity with the 
allotment to each of space in the Exhibition. United 


States judges will be appointed by the Centennial Commis- 
sion. Two hundred thousand dollars are to be paid to these 
judges, each being given 1000 dols. for nal ex % 
The reports and awards are to be upon merit, and 
the elements of merit are declared by the authorities to in- 
elnde considerations relating to originality, invention, dis- 
covery, utility, quality, skill, workmanship, fitness for the 
purposes intended, adaptation to public wants, economy, 
and cost. Each report as soon as completed is to be de- 
livered to the Centennial Commission for final award and 
publication. The awards, which will be finally decreed by 
the Commission, in compliance with the Act of Congress, 
will consist of a diploma with a uniform bronze medal, 
and a special report of the judges on the subject of the 
award. Each exhibitor will have the right to reproduce 
and publish the report awarded to him, although the Com- 
mission reserves the right to publish and dispose of all re- 
ports in the manner it thinks best for public information, 
and also to embody and distribute the reports as records of 
the Exhibition. series of very fine medals has been pre- 
pared at the Mint of the United States under authority of 
the Government, to be issued as mementos of the Exhibi- 
tion. Many thousands of these have already been struck 
and issued, and their fineness and beauty attract general 
commendation. Their devices are appropriate, the obverse 
representing 1776, and the reverse 1876. The medal of 
award will also be struck atthe Mint, but its design has 
not yet been finally selected. 

“The admission fee to the Exhibition will be uniform 
from the opening to the close at the fixed price of 50c. (2s.) 
for each single admission. This fee will admit to every- 
thing, and there will be no season or commutation tickets 
issued. The rate is made uniform in order to place every 
one on an equality, and it is fixed at the lowest price con- 
sistent with making the Exhibition self-maintaining. The 
estimate is that during the period of the Exhibition there 
will be at least 10,000,000 admissions, and the authorities 
have already perfected plans for receiving, accommodating, 
and taking care of the visitors, so that their comfort and 
convenience will be well looked after. The estimated daily 
average of visitors is set down at 50,000, and on some days 
many more. The various railways leading to Philadelphia 
are making arrangements to bring to and take from the 
city 30,000 visitors daily. These figures are generally be- 
lieved to be below the reality. The United States contain 
& population of 45,000,000 people, and the Exhibition is 
located in the most densely populated part of the country. 
It is outside a city of 800,000, while within the radius of 
20 miles there are as many more. There are 5,000,000 
people within 100 miles of the Exhibition, and 10,000,000 
within 200 miles of it. The United States is a country 
containing 70,000 miles of railway, and the population is 
one of more mobility than any other in the world. It isa 
nation of travellers, who think nothing of going 200 or 300 
mileson a pleasure trip, and, with slight exceptions, the 
people have the means to do this, and do not begru 
spending their money. It is estimated that one-tenth of 
this population will visit the Exhibition and thousands will 
visit it over and over again 

“ All this rush of visitors is being anticipated in advance, 
and provided for by the careful planning of the authorities. 
No previous exhibition has had the facilities of access which 
there are at this. At Vienna the access was practically by 
foot passengers and carriages only. There was but one 
horse railway available, and no steam railway leading near 
the grounds. At Philadelphia, while the largest accommo- 
dation is provided for carriages, yet that method of access 
will be the one least taken advantage of. Philadelphia is 
fairly ‘gridironed’ with horse railways. There are sixteen 
ines which occupy almost every street, and these sixteen, by 
means of junctions and exchanges, will each have direct 
access to the doors of the Exhilition. Five different horse 
railways lead to it, and their lines will all be completed this 
year ; so that although portions of Philadelphia are seven 
or eight miles from the buildings, yet almost every resi- 
dent can find a horse car within a stone’s throw of his 
dwelling which will take him to the doors of the Exhibition at 
a cost of not over 3d. or4d. Four steam railways running 
torough the city will also add to this accommodation. For 
risitors from outside Philadelphia the most ample transport 
‘acilities are provided. The steam railways, converging 
at Philadelphia from all directions, wil] run special trains at 
reduced rates, and these will all come to an enormous 
“tation within the Exhibition grounds. In addition to this 

accommodation 


ge | place. 
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Pennsylvania , 
Exhibition is located, is making extensive 
provide for the masses which are expected 


a great Exhibition, with every accom 

smallest possible cost. ‘To facilitate locomotion inside 
grounds a double track narrow i i 
all round the place, inside the codteube 
every building. Thi 


wit 


carry 
few minutes. This feature is a novelty, and 
a great convenience. Philadelphia is making 


taken to guard against extortion.’’—The Times. 








THE LIVERPOOL LANDING STAGE. 

TwELVe months have elapsed since a t conflagra- 
tion practically destroyed the new Pha ny stage and 
subjected the river traffic to unexampled inconvenience. 
The vast structare—nearly half a mile in length—had 
only been completed a short time. The passengers by the 
various Mersey ferries and the numerous ing and 
other mee had only ne _— to appreciate the advan- 
tages of the new stage and the improved approaches to 
the river, when immense volumes of smoke warned the 
public that the landing p> was on fire. This was on the 
afternoon Of the 28th of July ug pene. 
lated how a gasman had caused the catastrophe when 

— eset a eee Seat i Se pectin 

ing i port were into requisition, 
but the efforts to subdue the flames were in vain. The fire 
quickly ran from end to end, and the volumes of water 
poured on to the stage simply ran into the river. 
structure was built in a way peculiarly favourable to 
its impending fate. Its materials were highly i 
and so as to it of a free draught of air to 
fan the flames while offering i i 
to the fire bri . The great beams and well-pitched 
planks caused something like a furnace beneath deck 
over which the water was poured, and iron girders were 
hopelessly damaged by the heat, some of the pontoons on 


which the ey ap also suff injury. 
The financial sustained by the Board was heavy, 
but it is a small matter as with the incon- 


venience to which the public have been su . With 
commendable promptitude Mr. Lyster, dock en- 
gineer, made oe ay arrangements to meet the 
ferry and other needs. Pier steps long disused, except for 
the small boats of the river, were once more into 
requisition, and steamboats were beached to serve as stages 
when the tide receded. As soon as possible portions of the 
stage were utilised while other parts were being repaired ; 
but all these efforts notwithstanding, the public have been 
greatly incommoded, and have largely availed themselves 
of the Englishman’s privilege of grumbling. The Dock 
Board and the contractors 
apparent slow progress of the work, but when the nature 
oF the labour is considered in calmer moments ular 
views must be modified. The reconstruction of the i 

stage was a big job, and its approaching completion shows 
that those who Tete had it in hand have not lost much 


gree dependent on the weather. 

On the 28th ult. the reconstructed George’s Stage 
was brought back from the Cheshire side of the river, and 
once more attached to the stage, connecting it with the 
south end of the Prince’s Stage, thus mak the whole 
structure considerably more than 2000 ft. in e 
George's Stage, which is nearly 600 ft. long, has twice 
over the water. It had only just been brought back and 
fixed to the pier, near the baths, when the great fire took 
As soon after as convenient it was removed back to 


The stage, bridges 


were in some 


Birkenhead, and only now returns. e > 6, 
and booms were towed on the 27th of | from the top 
end of the Great Float, where the work of reconstruction 
has been performed. The removal com d about nine 
o'clock, and by about one o’clock in the afternoon the com- 
pleted work had been towed into the Alfred Dock. Then 
there was an interval for dinner and rest, and about four 
o'clock the bridges and booms were brought across the sa 
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working with a will to attract the multitude by providing 
woe hy A at 
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, with stations at 
de a stag aeons olen sation aoe 
passengers for a sam, 

will be found 
ar- 
rangement to provide for all visitors from abroad at the 
lowest rates practicable in America, the greatest care being 


huge | owners 
inflammable | j 


have been roundly abused for the | and 


time, meme | when it is remembered that their labours | i 
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Me. Hops anp tHe Romrorp SewaGe.—As our readers 
are aware, Mr. Hope has for some P ec used, under an 
ealth, the sewage of 
ee nr wl ate ae 2s, ogee bied mn 

in’ ion his extensive experi asa i 

sak dapliie naueemtait te tees tek aoe irrigati 
on land can be worked Lore we Loe yp also injury 
to the health of the neighbour adjacent to the farm. 
poses: Sane tats op oe have already intimated, the 
Local Board and Mr. Hope fell out, the latter complaining 





and temporarily moored in readiness for ct m 
with the stage. The work was 
ing. The reconstructed stage was towed over My Bee and 
was fixed under the booms and bri with the moorings 
attached by about nine o'clock. The repair of the 
portion of the stage is not yet quite complete, but the 
return of the George’s a much incon- 
venience in future, and the w work may be expected to 
be perfect in a very short time. , 

Phe stages at present are very diff constructed 
from what they were before the fire. Then consisted 
of iron pontoons, giving the floating power, on which were 


laced five large t-iron kelsons on box girders, about 
bo ft. apart, running longitodinally See ene 


i 





= hotel is to be provided there with bed 
‘or 2500 persons. This part of the auxiliary work is already 
being planned by joint committees of the Centennial autho- 
rities and the railway managers. ‘Tickets are to be sold, | 


“-_ Across these kelsons were pine : 

idth of the stage, and varying in thi from 16 in. to 
14 by 12. Vpem Come beens. meme Seneene pean 
tudinal pi or ing, Gin. by 4in., and crossing 
this were eart s ing planks Gin. by 2 in. 
The w of this was caulked and pitehed to make it 
i t of the action of the water and the weather. The 
present structure consists of pontoons and large 


the 
wrought-iron girders as before, but 
iron ones have been substituted 


finished on the following morn- | a 
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DRILLS AND DRILLING.—No. L 


By Josuva Rost, New York 
FLAT DRILLA. 


A patut is, all things considered, the most effective tool } 


employed by the machinist ; for while its cutting edges are 
necessarily of decidedly undesirable angles and form, it sus- 
tains the very roughest of usage, and yet will bear more 
strain in proportion to its strength than any other cutting 


tool. The reason of this is that it is ,-_ by the metal | 


upon which it is operating, and is thus prevented from 
springing away from its duty. This support may be of two 
kinds, first, that due to the wedge shape of the main cutting 
edges, one to the other, and second, that to be derived from 
making the diameter of the drill parallel for some little dis- 
tance behind the cutting edges, so that the sides of the drill, 
by contact with the sides of the hole, serve to guide and 
support the drill. The latter, however, only comes into 
operation at and after such time as the drill has entered the 
metal sufficiently deep to drill a recess of the full diameter 
of the drill. 
The support given to the drill, in the instance first cited, 
arises from the tendency of either of the cutting edges to 
spring away from the eut, which is, of course, counter- 
balanced by the opposite cutting edge having the same 
tendency, but in an opposite direction, so that between the 
two the drill is held to a central position ; and also from the 
tendency of the drill point to force itself forward (by reason 
of the pressure behind it) as far into the cone formed by 
the end of the hole as possible, as the end of the hole and 
the entting end of the drill are two cones, one being forced 
into the other. In a drill properly ground (that is, having 
its cutting edges at an equal angle to the centre line of the 
length of the Tri, and the cutting edges of an equa) length 
from the centre or point of junction of the cutting edges) 
both the cutting edges and the sides of the drill act as sup- 
»rts and guides, tending to sustain it under the strain and 
Leon it trae. If, however, the drill is not ground true, the 
strain upon it becomes very great, /because the whole force 
of the cut is then placed upon one cutting edge only, and is 
continuously tending to thrust the point of the drill out- 
wards from the centre of the hole being drilled, hence 
cutting a hole larger in diameter than the cutting part of 
the drill, that is to say, a hole whose diameter will be twice 
that of the radius of the longest cutting edge of the drill, 
measured from the centre line of the length of the drill 
If, ander such conditions, one side of the drill bears against 
the sides of the hole, as shown in Fig. 1, A being the metal 


and B the drill, there will be created two opposing forces, 
independent of the strain necessary to sever the metal, one 
being the endeavour of the point of the drill to keep to the 
contre of the hole, becanse of the conical shape of the end 
of the hoje and point of the drill, and the other being the 
endeavour of the cutting edge to force the drill to one side 
and the point of the drill out of the centre of the hole. 
And aa the pressure of the side of the drill against the side 
of the hole will tend to force the drill to revolve true with 
that side of the drill, so that the point of the drill will 
revolve in a circle and not upon its own axis, the result will 
be a hole, neither round, straight, nor of any definite 
diameter, as compared to the diameter of the drill 

Drills that are a trifle too small for the required size are 
sometimes purposely ground a little out of true so as to 
cause the bole to be larger than the drill, but the action of 
such drills is distorted, and it is impossible to estimate 
exactly how much deviation is necessary to the required in- 
crease of diameter of the hole. Part of the power driving 
the drill is lost, the loss being due to the recreation of the 
above opposing forces, and the drilling operation is slow by 
reason of only one edge of the drill performing any cutting. 
Hence, the feed of the drill being only half as rapid as it 
should be, it is an unmechanical expedient and a loss of 
time, especially if the hole is to be drilled clear through the 
metal: for in that case, as soon as the point of the drill 
emerges through the metal and is therefore released 
from its influence, the cutting edges will gradually adjust 
themselves to the hole, and drill the remainder of the hole 
to the size of the diameter of the drill, the hole, when 
finished, appearing as in Fig. 2. Thus the end A of the 


acute, as shown in the edge view of Fig. 3, by the dotted 
lines, which would so weaken the cutting as to cause 
them to break from the pressure of even the lightest 


a". 
a 





Side View 


End View 
feeding. The only alternative, then, is to make the point 
of the drill as thin as is compatible with sufficient strength ; 
and this will be found to be of about the following pro- 
portion : 

Diameter of drill. 
1-8 inch. 
EO 90 


Thickness at point. 
1-64 inch. 
1-32 ,, 

*” 3-64 ,, 

o 1-16 ,, 

- 1-16 ,, 

: o - ae 

7a 1-16 , 


1 9 3-32 ,, 

The flat face must be made gradually thicker as the full 
diameter of the drill is reached. 

The angle at which to grind the end of the drill is 
governed to a large extent by the kind and degree of hard- 
ness of the metal to be drilled, the angle shown in Fig. 3 
being suitable for wrought iron, steel, or unusually hard 
cast iron ; while, for common cast iron or brass a little 
more angle may be given. But no definite angle can be 
given for any metal, because of the varying conditions 
under which a drill ‘orms its duty. From these consi- 
derations we find that the effectiveness of a drill arises 
from the support rendered to it by the work, which more 
than compensates for the want of keenness inherent to its 
form of cutting edge. 

Thus far, however, we have been considering the ordi- 
nary flat drill in its most simple form. For use on steel, 
wrought iron, and cast iron, we may improve the cutting 
qualifications of the drill by bending each side of the 
cutting bevel edges forward, thus forming what is termed 
a lip drill, as shown in Fig. 4. Such a drill will cut with 
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much greater ease and rapidity, because the angle of the 
two faces whose junction forms a cutting edge is much 
more acute, while the cutting edge is, at the same time, 
well supported by the metal behind it, which advantages 
are to be obtained in no other way. The cutting edges of 
this drill are similar to those on the twist drill. 


TWIST DRILLS. 

Twist drills are not, as is usually supposed, of the same 
diameter from end to end of the twist, but are slightl 
taper, diminishing towards the shank end. The taper is 
usually, however, so slight as to be of little consequence in 
actual practice. Neither are twist drills round, the dia- 
meter being eased away from a short distance behind the 
advance or cutting edge of the flute backward to the next 
flute, as in Fig. 5. 


the work. The other advantages of the twist drill are that 
it always runs true, requires no reforging or temperi 

and, by reason of ite shape, fits pon og Bin the ca and 
hence drills a very straight and smooth hole. It is also not 
liable to be influenced so much by an air or other hole or 
soft spot which may exist in the metal being drilled. These 
qualifications render the twist drill a very superior tool for 
the finer classes of work, and for yr ag mg as drilling 
metal away to forma key way or ; for in the latter 
case, the holes may be dri so closely together that they 
will ran one into the other, as shown in Fig. 6, A being the 
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piece of metal, and B B the holes. A common flat drill is 
incapable of performing such work. The twist drill wil] 
not, however (in holes of a moderate depth, that is to say, 
holes whose depth is not more than four times their dia. 
meter), do so much duty in a given time as a common drill, 
especially if, in iron or steel, the latter be slightly lipped ; 
the reason being that the latter, s in proportion to 
its diameter, wil] stand more strain, may, therefore, be 
fed much more rapidly in all cases wherein the depth is not 
too great to permit the cuttings from finding egress before 
becoming jammed in the hole. 


FEEDING DRILLS. 

Much more duty may be obtained from a drill by feeding 
it by hand than by permitting the gearing of the machine 
to feed it, because, in hand feeding, the sense of —* 
dicates to the operator how much cut the drill is capable of 
standing, and he can therefore vary the rate of feed, keeping 
it up to the maximum obtainable on the degree of fe a 
of the metal being drilled. Dulness of the cutting edges, 
hard or soft spots in the metal, or any other variation in the 
condition of the drill or in the metal being drilled, is at once 
perceived by hand feeding. illing machines have, it is 
true, several d of feed, but the fact is that the human 
hand can feed the drill at any rate that can be obtained by 
means of machine gearing; and having behind it the 
human mind, it is enabled to accommodate itself to the nu- 
merous and variable conditions against which no provision 
can be made in automatic feed gearing. No positive rate 
of feed, either for any particular size of drill, or for any 
definite kind of metal, can be given, because of the always 
present variations in the degree of hardness of the metal 
to be eut, and furthermore because, in the case of iron and 
steel, the facility of supplying the cutting es with oil 
seriously affects the attainable rate of feed to the drill. If, 
for instance, the hole is being drilled horizontally, as in a 
lathe, and is very deep, so that it is difficult to freely supply 
the cutting end of the drill with oil, the feeding must pro- 
ceed slowly or the cutting edges of the drill will soon become 
destroyed. Here, also, it may be well to state that, if oil 
be supplied to a drill cutting cast iron or brass, it will cause 
the cuttings to jam between the sides of the drill and the 
sides of the hole, until the pressure becomes so t as to 
either stop the drilling machine or lathe, or else twist or 
break the drill. The rate of feed, and the speed at which 
the drill should revolve, depend upon the hardness of the 
metal under operation, although not to a very great extent, 
except in the event of the metal being unusually hard, in 
which case the drill should revolve very slowly; for not 
much latitude in the degree of hardness of the drill is per- 
missible, for fear of impairing the strength of the drill. 














SuHarpness New Docks.—The Midland Company's 
branch railway from Berkeley-road to these docks was 
opened on the 29th ult., and the arrangements made by 
that company and by the Great Western (who have run- 
ning powers over the line) are in contemplation of a large 
traffic. The Docks Company themselves have laid down 
some five miles of railway on their own property, and have 
afforded extensive accommodation to the Great Western 
Company in connexion therewith to enable them fully to 
utilise their running powers. The trade already existing at 
the docks, which are now occupied by steamers and saili 
vessels of large size, demonstrates that the 


Rovumewian Rartways.—An English commission has 
been i ing the Roumelian railways. The commission has 
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i pt. Tyler, R.E., 

the English of Trade, Mr. Peter 

of li between Salonica and U; , and between Uskn 
and Mitrovitza. As in the case of lines to Adrianople 


By 

The object of this is to give the sides of the drill as much 
clearance as possible. The of the diameter from A to 
» met mer | de ¢ a circle, which maintains the 
iameter of the drill and steadies it in the hole. If, from i to Sarambey, the inspection was 
exe -ssive duty, that part from A to B should wear away at ; Fe cotlalems tenrde tes 
the cu end of the drill, leaving the corner of the dri miles, being at the rate of 37}. miles per day. 
rounded, the drill must be ground i to cut away i also a tunnel 
entirely the worn part, otherwise it will impair the itrovitza. i i i 
value of the drill, causing it to grind against sothel, ond . Vi 
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hole will require to be filed out, entailing in all more loss of 
time than would be required to make a drill of the proper 


The in hen, of taking ] to grind 
he im . then, o ing especial pains ind a 
drill true bei t, we may next consider how thick 

the point of t ill should be. It is here that the main | dra 
defect of the drill as 0 ee Se ee oe 

to make the cutting edge across the centre of the drill | and 
(that is, the cutting across the thickness of the drill, 
eeerels at he al on one side of the drill to the 
cutting of the other side, as shown at A in Fig. 3) 
sufficiently keen to enable it to enter the metal easily, | j 
without grinding the angles of the two cutting edges very 


~—- 


i 


rs 
Filed 
Feti2iti 


i 








i 

















AuG. 13, 1875.) 





N THE USES OF STEEL.—No. UT. | 
By J. Banna, Naval Constructor, Lorient. 
Tur steel from the works of Creusét and of Terre- | 


Noire, which was submitted to the various tests, | 
did not give similar results ; it was necessary 
to continue such trials in order to determine the 
relative values of the two products. 

The fracture of the metal indicated a slight dif- 
ference. In order to examine it, small incisions 
were made with the burin in pieces of plate or | 
angle iron; cutting was avoided, as it would have | 
changed the appearance of the grain; the samples | 
were then broken in the ordinary way by bending. 
The Bessemer metal from Terre-Noire showed a | 
fracture with a very fine grain, approaching closely | 
to the fracture of steel properly so called. By | 
tempering, the grain became atill finer, but the colour 
did not change sensibly. In the rolled beams was 
a little more steel than in the plates. The Martin | 
metal from Creusét showed a somewhat coarser 
fracture, but whiter and more brilliant ; tempering | 
changed its appearance in a scarcely appreciable 
manner. In all cases the grain showed the greatest 
possible homogeneity all over the broken surface. 

Strips were cut from plates coming from the two | 
makers, and the mean bendings (Fig. 4) were ob- 
tained from a series of Bessemer plates, and (Fig. 5) | 
from a series of Martin plates.* 
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Figs. 6 and 7 give mean bendings obtained after 
temperimg, and Figs. 8 and 9 after tempering and 
annealing. ‘The tempering was performed by heat- | 
ing the strips to cherry red, and plunging them | 
into water at 50 deg. Fahr. 
from heating the samples to cherry red. These | 
tests were made with strips .314in. thick for the | 
Bessemer, and .354in. thick for the Martin steel, | 
the test for the latter was, therefore, somewhat | 
more severe. 

The Martin steel in its natural state, bore the 
test of bending a little better than the Bessemer ; 
the difference was slight, but it was very marked | 
after tempering, and a considerable inferiority in 
the products of Terre-Noire was remarked on this | 
point. Finally, after annealing the elasticity | 
originally possessed before tempering was restored. | 

Strips cut from channel bars were also tested, | 
and in their natural state showed mean bends as in | 
Fig. 10, for the strips cut from the flanges with a | 
mean thickness of .55) in., and as in Fig. 11 for the 
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* The bends shown in the diagrams are the average of 
set eral tests, ' 
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The annealing resulted | ~~~ 


| Lorient, 


Numerous tests for tensile strains made on un- 
tempered plates, angles, and channel bars, gave the 
following mean results: 








Taste No. IV. 
| Resistance to Rupturein| Extension 
Nature of Steel. | tons pete pee inch of | per cent. at 
Original Seetion. Rupture. 
Bessemer plates oo 30.57 20.2 
Bessemer -irons...| 82.77 19.6 
| Martin plates... 28.67 24.1 
| Martin angle irons 28.97 217 








| Similar experiments in great number have been 


made at the Terre-Noire and Creusét Works, by 
engineers of the French Marine, and these have 
given the average collected in Table V., which 
summarise more that fifty experiments, each involv- 
ing several tests to rupture, It should be also ob- 
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served that the testing apparatus at Creusét and 
Terre-Noire differed in construction, 











Tasie No. Y. 
Resistance to Rup- Extension 
| ture in tons per | cont al 
uare inch of * 
| >. Section. Ruptare. 
Natare of Steel. | j - 7" ——— 
With the! Acrossthe| With | Acros 
Length. | Length. | I 
ae fame Hench. Hang. 
Bessemer plates ...| 30.93 | 30.81 229 | 219 
Martin plates = ..| 20.55 | 3005 | 242 | 985 
Bessemer H -irons | 21.1 
Martin angle irons 30.43 24.5 








Some experiments to ascertain tensile strength 
after tempering have been made at the port of 
The temper was need in the same 
manner as for the test strips already described. 
The results obtained are summarised as follows : 
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web, haying a thickness of 433 in. After , Tanue No. VL. 
| ing cracks were first observed when the strips were 
oe a ae of Fig. 12 for the former, and of Resistance to io] Extension 
‘ig. 13 for the latter. Nature of Plate. | tons 
The metal of these channel bars, especially about Onginal Section. ms —, 

then me ee appears, therefore, to suffer a reduction “ie 5 ate 

of elasticity by tempering, more striking than is — elias 

omeren in the Bessemer plates under the same | yfertin a ae = 

conditions. " 











processes applicable to plates, to angles, and finally 
to H-irons. 


Punching, according to the experiments made up 


to the t time, considerably alters the tenacity 
of Numerous investigations eatred on upon 
this subject in England are recorded in the work of 
Mr. E. J. Reed on construction of ships in iron 


of coustelating too changes poommed by penshing 
counteracting the c punching 
ne a ing, the es 0h. le 0. vgn 

iameter than the punch, &c.) 

The tests for tensile resistance made at Lorient, 
on ched ‘Terre-Noire plates, proved first that 
with the mode of experimenting adopted, the 
width of the plates tested exercised a great 
influence on the strength observed. The results 
which follow were obtained from Terre-Noire plates 
.275 in. thick ; the bars had punched in their centre, 
a hole formed with a punch .669 in. in diameter, 
and dies, one of which was .708 in., and the others 
.826 in. in diameter. Thus with the first, holes 
approximately cylindrical, and in the others conical 











holes were formed, 
Tastz No. VIL 
| Resistance to Rupture in tons per square inch. 
Widths of | ilies 
Bars tested. 
Cylindrical Holes. Conical Holes. 
With the | Across the} With the | Across th 
in. | Fibre. Fibre. Fibre. Fibre. 
1.269 27.07 26.94 81.70 $2.14 
1.968 26.86 26.31 28.21 27.46 
2.677 25.23 23.52 26.24 24.21 
8.385 | 22.63 ‘as 22.41 
4004 } $4.22 22.88 
4803 23.07 23.71 














According to this Table, it will be at once observed 
that the resistance in the direction of the fibres, 
and across it, are the same. The same 
result showed itself in tensile tests made in 
such large numbers, and recorded above. The 
extensions at rupture are equally the eame in both 


CASES. 
In the investigation following, we shall therefore 
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cease to establish any distinction between the 
a a ae ey So a 
plates with which the experiments have mn made, 
were always tried in the direction of the greatest 
ee cuaa & preceding Table point out 
The results e ing Table point out a 
great change in the aoe des to pancting For 
the largest bars, the resistance to rupture appears 
to chew 0 mbneion <f aneiy 5S pee Smt 

It should be also remarked : 


1. That the tensile strength appeared to diminish 
with the two kinds of ing when the width of 
— The “the pate ching did not to 

2. That the punchi id not appear 
alter sensibly the narrow bars; the cylindrical 
punching appearing always to change them in a 
marked 


3. That the effect of the two kinds of punching 
ap alike on wide bars. 

‘he alteration due to punching did not seem 
therefore to destroy the tenacity of the metal, or 
the narrower bars should have shown the least 
resistance. But the result may be explained by an 
alteration in the elasticity, This explanation 
appears more plausible, because, in the wide bars 
of the preceding trials, the form of the fracture 
(Fig. 14) proved that the central fibres were 
extended less than the others, and located the 
commencement of ra in the centre. 

We should then be led to examine if the fibres 
adjacent to the punched holes had their elasticity 
changed, and what was in such a case the limit of 
the zone of alteration. With this object four series 
of bars (Fig. 15) were traced on a Terre-Noire 

late. In the middle of two of these series cylin- 
rica holes were punched (the diameter of the 
punch being .669 in., and that of the die .708 in.) 
and in the middle of the others were conical holes 
(diameter of punch .669in., and of die .826 in.) 
These holes were pitched at about the distance of 
rivets in a boiler. Four bars were then cut out of 
each series, following the outline of the figure, in 
soch a way as to obtain, parallel to the line of the 
holes, test strips at different distances from these 
holes. 


Taste No. VIII. 


Resistance to Rupture! Extension per Cent. 

| in tons per square | at Points of 

Mark on the| inch. Rupture. 
Bare. 





i | 
\Cylindrieall Conical (Cylindrical) Conical 
Punching. | Punebing./Punching. , Punching. 

31.5 30.55 | 19.0 


81.34 9087 | 22.0 
30.68 31 00 | 21.6 
| 





| 90.87 80.87 22.0 
| 90.68 | 30.68 21.0 
| 30.68 | 80.87 21.0 
D | $119 $1.12 20.0 
| sos7 | 81.70 20.5 





These trials proved that the extension, no more 
than the tenacity, was altered in the portions 
tested. It may, however, have been that the 
change in elasticity only taking place in an area 
concentric with each hole, and affecting only 
slightly the bars B and C, would not be plainly 
perceptible in the preceding trial. It was then 
attempted to produce, on new bars cut from the 
same plate, an alteration as complete as possible by 
cutting them out with a square punch. After the 
punching, from .06 in, to .07 in, was taken off 
with the file on each side, in order to square up the 
edges. ‘These bars in breaking showed a mean 
resistance to rupture of 30.43 tons, and a mean 
extension of 21.2 per cent. From this it was 
manifest that the alteration in elasticity, if any 
existed, was only produced sensibly in the zone of 
.06 in, to .07 in. surrounding the punched holes, 
and suppressed in all the previous trials. 





Tux Torxien Navr.—Raouf Pasha, the new Turkish 
minister of marine, has ordered the commander of a 
Turkish ironclad squadron anchored in the horus to 
send three of his ships daily until further notice for evolu- 
fn Be Se oe ee efor gla! to bring 
steamer Thaif Constantinople for England to bri 
oat a new ironclad, the Messoudié, recently built in Eng 
for the Turkish navy. A corvette has also recently 
built at Sinope for the Turkish service, and she will be 
shortly te ) i 1 
rigging. Another corvette is on the stocks at Sinope and 
wiil be shortly completed. 


THE CENTENNIAL INTERNATIONAL 
EXHIBITION OF 1876.—No. IV. 
By J. M. Wi:s0n, Philadelphia. 

Art the close of the third session of the Centennial 
Commission very little had been made in 
the organisation of the Board of Finance. 

of obtaining subscrip- 
tions to the stock in accordance with the Act of 
Congress of June lst, 1872, were opened as proposed 


on the 21st day of November, to remain open for |i 


the period of 100 days, subject to the prescribed 
sondnies that no state or territory could within 
that period exceed its quota of iptions as fixed 
upon the basis of pensation, but after that date 
the restriction could removed from any stock 
not then subscribed for. Congress having refused 
to be liable for any expenses attending the Exhibi- 
tion, it was n for the Commission to look 
elsewhere for the requisite funds, and the 

seemed very discouraging. The success of the Ex- 
hibition was declared by those most experienced in 
such matters as exceedingly problematical, and 
some even went so far as to say that it was im- 
possible. The Executive Committee, however, to 
give the matter a vigorous trial, appealed to 
the people for what was wanted. b-committees 
of the citizens of every trade, occupation, profession, 
and interest were organised in Philadelphia for the 
purpose of obtaining subscriptions to the Centennial 
Stock, and placed under the supervision of the 
Citizens’ Centennial Finance Committee, previous] 
appointed by the Executive Committee, and thro 
whom was obtained the before-mentioned generous 
donation by the city of 50,000 dols. for current ex- 
penses, It was decided by the Executive Committee 
to pay all expenses incurred by the Citizens’ Com. 
mittee in the prosecution of its work out of the funds 
on hand, as it was absolutely essential to use every 
means available for awakening at once the active 
interest of the City of Philadelphia and through 
them that of the country at large, and as the funds 
in question were really provided by the city, nothing 
could be more appropriate and satisfactory to the 
donor than the use of these funds to awaken interest 
among her own people, and to employ her own 
artisans to perform the necessary work. Within 
60 days all doubts were dispelled and success 
assured. The City of Philadelphia promptly sub- 


the — On the evening of January 28th, 
1873, the Executive Committee met the Pennsylvania 
State Senate and House of Representatives in joint 
session at Harrisburg, the capital, and assisted b 
the Honourable E. K. Price, of the Fairmount Par 
Commission, and other gentlemen, submitted to 
these bodies a full statement of the advantages that 
would accrue to the State and the nation at large 
from an exhibition as pro , the practical result 
of which was the appropriation by the State of one 
million of dollars towards the buildings. 

This appropriation was conditioned upon an ap- 


_| propriation from the City of Philadelphia of 500,000 


dols, (already granted), the whole to be appropriated 
‘* for the erection of a permanent centennial building 
in Fairmount Park, to remain perpetually as the 
property of the people of the State for their im- 
»srovement and enjoyment.” A permanent Memorial 
fall was, therefore, provided for “which after 
serving the uses of the Exhibition would be a de- 
pository of things valuable because of their associ- 
ation with events of national importance, or as illus- 
trating the progress of civilisation and the arts in 
our new country ;” this hall to remain a worthy 
‘*memorial of an event of which the nation may be 
roud, and the unborn millions who will cele- 
yrate the second Centennial of American Inde- 
pendence may esteem it as one of their chiefest 
treasures.” 

An imposing public or mass meeting was held on 
the 22nd of February (Washington's birthday), pro- 
minent —— taking part in the proceedings, the 
press publishing full reports, announcements of 
subscriptions made, &c,, and the most beneficial 
effects were produced. 

Through the —— of those who volunteered 
in the work and with the expenditure of a little over 
30,000 dols., before the meeting of the fourth session 
of the Commission in May, more than three millions of 
dollars were secured to the cause, general public in- 
terest aroused, the press at work spreading informa- 
tion in every direction, and even inquiries comin 
in from distant countries as to what was pro 
to be done. 





The legislatures in a number of the states passed 


scribed the sum of half a million of dollars towards | still 





ae 


Hill 


the most complete 

struction, adaptability to their 

in addition all similar data 

could be obtained concerning the previous great 
exhibitions of Europe. It was, therefore, also de- 
cided to send abroad as a ial agent Mr. Henry 
Pettit, an accomplished civil engineer, highly re- 
commended in this specialty, who consented to give 
his services itously with an allowance of actual 
expense only. These gentlemen departed for 
Europe about the beginning of March. 

The Citizens’ Centennial Finance Committee of 
Philadelphia, which had already rendered most 
important service in procuring subscriptions to 
stock and in other ways, preliminary to the organisa- 
tion of the Board of Finance, originated about this 
time the idea of enlisting patriotic women in the 
cause, and ae an executive committee for 
the State of nsylvania consisti i 
women, residents of Philadelphia, who proceeded at 
once to effect a general and thorough isation. 

This Womens’ Centennial Committee of Pennsyl- 
vania, of which Mrs. E. D. Gillespie was elected, and 

ill remains, president, was officially recognised b 
the Executive Committee on February 24, 1873, 
and we shall have something in the future to say 
concerning its great activity and usefulness. 

In accordance with authority conferred upon the 
Executive Committee by a resolution of the Com- 
mission at its last session, one hundred names from 
the holders of Centennial stock were nominated by 
the Committee, fifteen from the City of Philadelphia 
and eighty-five from the several states and terri- 
tories, as candidates from whom a Board of twenty- 
five directors were elected by the stockholders for 
the term of one year, at a meeting called in accord- 
ance with the Act of Congress of June 1, 1872, 
and held in Philadelphia April 22, 1873. 

This completed the organisation of the Centen- 
nial Board of Finance and placed the Exhibition 
upon a sound business footing, starting the work 
upon a new and promising stage of existence and 
guaranteeing prompt and vigorous action. Witha 
considerable fund already under its control and 
every promise of its increase, the Board of Finance 
entered upon its duties with every prospect of suc- 
cess. 

** The Centennial Board of Finance is the execu- 
tive arm of the Commission, managing all business 
matters involving the receipt and expenditure of 
moneys, subject to the oversight and approval of 
the Commission and aided by its authority and in- 
fluence. The Act of Con under which it is 
empowered to subscripti ides 
that the proceeds of said stock, 
receipts from all other sources, 

Board Finance for the erection suitable build- 
ings with theirappropriate fixtures 

and for all other required to 

the objects of the Act of Congress of March 3, 1871, 
in relation to the Exhibition, and at the same time it 
reserves to the Centennial Commission the i 
of plans for grounds and buildin 

ment of rules and 


privileges of exhibitors and the 
privilege connected with the 

or relating to the Exhibition or 
allowed without the consent of the C 
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all judges and examiners being appointed and all 
remiums awarded by the Commission alone.” 

The Committee on ;Vlans and Architecture were 
authorised by the Executive Committee on the 25th 
day of February to proceed to procure such plans 
for the approval of the Commission as were deemed 
requisite for the Exhibition, the funds necessary in 
their judgment being provided forthe construction of 
the same. i ons for preliminary designs for 
the main building and Art Gallery were therefore 
p , and architects and others invited to 
submit sketches and plans under an unlimited 
yublic competition, e invitation was made as 
fread as possible, any one who had an idea on the 
subject being requested to bring it forward, as it 
was desired by the Committee in this prelimi 
competition to avail itself of every suggestion that 
might be offered, whether by a professional man or 
aron-professional. The specifications were issued 
April Ist, 1873, and were as follows : 

** SPECIFICATIONS 

“ For plans for the Centennial Anniversary Build- 
ings to be erected in Philadelphia for the Inter- 
national Exhibition in 1876. 

“The entire buildings connected with the Exhibi- 
tion will cover at least 50 acres of ground, and will 
be located in Fairmount Park. 

‘This communication refers only to the main 
exhibition building and to the Art Gallery, the 
latter being a building separate and distinct from 
the former. 

“}. The main building will be located upon the 
site marked A on the topographical map furnished 
by the Centennial Commission, and excluding such 
open courts and areas as the nature of the various 
designs may require, but including the galleries, 
should cover at least 25 acres of floor y 

“A portion of this main building will form the 
Memorial Hall, and must be a complete building 
within itself, It must be of such a character, and con- 
structed of such substantial materials, as that it shall 
remain after the close of the Exhibition for a perma- 
nent art museum. 

“The Memorial Building will include, not to 
exceed, five acres of floor space. The remaining 
portion of the main building will be removed after 
the close of the Exhibition, and must be planned 
accordingly. 

“The entire main building must be designed so 
as to afford an opportunity for the best allotment 
of space, with a view to a comprehensive and 
effective arrangement of articles in accordance with 
the classification adopted by the Centennial Com- 
mission. 

“In the published statement, giving the classi- 
fications adopted by the Commission, those grou 
marked A are intended to be placed in the main 
building ; the other groups will not require con- 
sideration in connexion with this building. 

“2. The Art Gallery will be located upon the site 
marked B on the map furnished by the Centennial 
Commission, and, excluding open areas, if the 
nature of the design requires them, should cover not 
to exceed two acres of floor space. The building 
must be of such substantial materials and sufficiently 
fireproof as to thoroughly protect the valuable 
articles to be placed in it. It must be well adapted 
to contain and properly exhibit the various articles 
mentioned in the groups marked B in the classifica- 
tion adopted by the Commission. 

“In designing both the above buildings special 
care must be taken to insure ample strength to 
sustain safely the great weights and moving crowds 
that they may contain. At the same time they must be 
able to effectually resist the action of the severest 
winds, and afford complete protection to their con- 
tents from the weather, without becoming ex- 
pensive in construction. 

“The Committee on Plans and Architecture has 
Sy wy ze for distribution a map showing the sites 
of the proposed buildings, and a statement, giving 
the classification adopted by the Commission. 
interested can obtain copies by applying to the 
secretary of the Commission, at 904, Walnut-street, 
Philadelphia. Architects, engineers, and others are 
hereby invited to offer preliminary sketches of de- 
signs for each of the P som buildings, for the first 
and unlimited competition. 

= — offered for each building must be re- 
presented by the following drawings, and conform 
strictly to the following requirements, none others 
will be considered : 

“No, 1. The an ee 


‘No. 4. The north elevation. 

* aq 5. a south elevation. 

“ No, 6. The transverse sections necessary to 
sy se ng the design. ont 

“Drawing No. 1 must be made to the scale of 
100 ft, to an inch, and must show both buildings in 
their pi relative position to each other. 
Separate drawings to the scale of 64 ft. to an inch, 
for Nos. 2, 3, 4,5, 6, will be required for each 
building. All the drawings must be in pencil, 
ink, or sepia, with the shadows cast, and no 
shall be used, except upon the block plan, and 
Oe Each, design ae 

“ ign shall be accom a 
and condensed written description of the i 
and the p material of construction, 
seal, and a sealed letter giving the address of 
author. The name of the party offering the design 
must not on the drawings, or be attached to 
the raprp om All plans must be placed in the 
hands of the secretary of the Commission, at Phila- 
delphia, before noon on the 15th day of July, 1873, 
after which time no designs will be received, 

‘* As the designs submitted are received, the date 
of their reception will be endorsed upon them, and 
together with the description and sealed letter giving 
the address of the architect will be numbered ; 
the designs, descriptions, and address will each bear 
the same number. ‘Thus numbered they will remain in 
the possession of the se until opened by the 
Committee on Plans and Architecture. 

‘‘From these prelimi sketches of designs, 
submitted as above indicated for the first competi- 
tion, there will be selected ten designs (if there be 
found that number sufficiently meritorious to be 
admitted to the second competition), to each of 
which shall be paid the sum of one thousand 
dollars. 

“The letters giving the adresses will be opened 
after judgment has been pronounced by the Com- 
mittee, and the authors of each of the ten designs 
will be notified of their designs having been selected 
for the second competition; the others will be re- 
turned to the parties submitting them. 

‘* The second competition for the final adoption 
of a plan shall be limited to the designs selected 
under the first public competition, in accordance with 
the provisions Leeda specified. 

‘The conditions, requirements, awards, &c., for 
the second competition will be announced at or prior 
to the close of the first competition. 

** Persons intending to com for the plans 
should file their address with Secretary of the 
Commission, so that further announcements may be 
promptly communicated to them.” 

Signed by the Committee on Plans and Architecture. 


SOMERLEY BRIDGE. 

Tas bridge (drawings of which are given on the 
two followin 8) was constructed for the — 
Hon. the Farlof ormanton to replace an old wooden 
bridge on the same site, ‘The situation of the bridge 
was of course fixed with reference to the existing 
roads and approaches, and is not perhaps the best 
that might have been chosen so far as regards the 
construction of the bridge, as it stands at an ex- 
tremely sharp bend of the river; but this condition 
is by no means unfavourable to the effect of the 
bridge when built, and, moreover, the old timber 
work was very useful as a staging for the erection 
of the new structure. The river is deep and very 
liable to floods, and it was therefore important to 
cross it by a single 1E> indeed, one of the chief 
objections to the old bridge was the hindrance it 
offered to the flow of the water, and the consequent 
flooding of the meadows. ‘The banks of the river 
are low, and it was therefore necessary to keep the 
bridge as low as possible, The shape of the arch is 
a flat semi-ellipse, of clear span 80 ft., and rise 10 ft. 
The three arch-ribs and the horizontal road girders 
are of wrought iron, and the il fillings and 
railing of cast iron. The width of the bridge is 
13 ft. ; the roadway is formed of wooden blocks set 
in tar and asphalte, and is carried by 7 in. planking. 
The ground was 7 egery tage: and it was —_ 

to go to a depth o t. below ordinary wa 
level before firm ground was met with for the 
foundation of the abutments ; there was much water, 
and it was found necessary to a regular 
cofferdam for each abutment. tments were 
constructed of white bricks in Portland cement, 
with caps and strings of Portland stone; the 
wrought-iron work of the bridge was coloured dark 
, and the cast-iron work dark grey. The 
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“No. 2. The ground plan. 
“No, 3. The gallery plan. 


quantities of the bridge were as follows :— 





129 
ont este, 
Coneretein foundations :.. .. .. 148 
Brickwork in cement .., oe 857 
eubic feet. 
stone oo oe 568 
Timber-planking and blocks ove 1100 
Cast iron eee oe on oe on te 
Wrought iron... 0 9 on ave oe ©6888 
It will be readily seen that the fillin 
tend very little to stiffen the arch. are y 
pe and were not required to add strength to 
the It was in fact no part of the design that 


a is the scan’ of arch and as 
the writer does not remember to have seen any 
calculations applicable to a flat elli iron arch, 
such as that in question, he give a digest 
of such and as he thought 
necessary and sufficient for the purpose of his de- 


gn. 
In the first place, there is almost always a good 
deal to be learned directly by a few simple experi- 
ments, and they are of great service as a check 
on the results of calculation. In the 

design in question it is obvious from the flatness of 
the arch and its general approximation to a straight 
girder, that it admits of comparison with a straight 


_ 


girder. The writer therefore two small 
bars of iron of the same scan one of which 
was bent (while a to the of the elliptic 
rib and placed upright on a the ends being 
—_ up as it were by abutments ; the other bar 
was kept straight and across allow- 
en Pomnpste ye dye t of the bar. The 
arched bar and the straight bar were then loaded 


with various weights centrall lied, and the 
deflexions were carefully went, It was found 
that for the same single central load the deflec- 
tion of the straight bar was ei times as great 
as that of the arched bar; and, since the deflec- 
tion ote —_— _ B the cube of the 
span, the inference was that strength of the 
arched rib corresponded to that which would be 
shown by a straightrib of one-half the span. This 
was the result o ed from si central loads ; 
but it is certain that when the effect of the sta- 
tionary load on the bridge was brought into the 


account the advan of the arched rib over the 
straight girder would be much more nt. For 
it is clear that in the case of the rib the 


stationary load would not simply add to the strain 
at the centre (as in the case of a straight girder) 
but would also relieve the strain by counteracting 
the tendency to distortion. For arch cannot 
deflect in the centre without rising at the haunches, 
and the distributed load tends to prevent such a 
rise. Therefore it is seen that the increase of 
strength due to the arched form of the girders de- 
pends much upon the amount of the stati load, 
and the proportion which the os load bears 
to the live load. It is difficult to get reliable expe- 
rimental results for the actual ease of an arched 
rib carrying a distributed stationary load, as well as 
a central load, because the deflections are so small 
as to be scarcely measurable; but nevertheless 
these preliminary and easy experiments are very 
useful as first approximations in designing the 
scantling of an . 

For the calculation of the strains on an arch so 
flat as the one in question, it is quite certain that 
the severest strain will be felt when the moving 
load is on the crown of the arch. It is, therefore, 
considered sufficient to investigate that case only. 
Also, it will greatly simplify the calculation to 
assume that the total stationary load is uniformly 
distributed over the span. This assumption cannot 
be considered unreasonable in the ease of so flat an 
arch, and will certainly give results not very far 
from the truth: the effect of the assumption will 
be to make the strains at the crown appear rather 
larger than would be the case in reality. 


Sef Oe Moment at any Point of a 
6 flat semi-ell: 


iptic Arch, 
Let a, 5, be the semi-axes of the W the 
load on the crown, 2 X the stationary consi - 
dered as ormly along a horizontal line, 


so that — is the stationary load per unit of 





span, Then the vortical pressure at the abutment is 
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SOMERLEY BRIDGE, NEAR RINGWOOD, HANTS. 


MR. W. AIRY, ENGINEER; MESSRS. SMITH, FINLAYSON, AND CO., CONTRACTORS. 
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Bridge, we get by reduction : 
Horizontal spread of foot of arch= 


Eu {(F +X)x 11391 — Hx . 0423 — Xx .08954} 
and rps this we get by putting the horizontal 
spread —o 

H=1.3463 x W +17541x X. 

Now the total weight of the bridge, or 2X. was 
66 tons, and, therefore, X=-33 tons. Also W was 
taken at 12 tons. If, therefore, the load was re- 
ceived equally by the three ribs, the load would be 
for each, W=4 tons, X = 11 tons. 

Therefore 

H = 24.7243 tons per girder. 
Substituting this value of H in the expression 
for the bending moment as already found, and 


putting «= o,y = b= ri in the same expression, 


we get for the bending moment at the crown of the 
arch the value 


( 
=a{13 — 6.181 — 5.5} 
=1319 x a. 

Now the resisting moment of a 
I section, the depth of which is 1g ft. (the assumed 
depth of the ribs), and the sectional area of the 
top = ¢ square inches, may be taken at 18 tons 
xs x lh aoe 

“quating this expression for the resisting mo- 
ment of the rib te the bending moment at the 
crown of the arch, as obtained above, and putting 
for (a) the value which it had in the case of the 
Somerley Bridge, viz., 40 ft., we have 

27 .t.=1319x#0 


+X)e-H>-% 
4 2 


late girder of 


or 


| be made for the thrust force of the arch (11), which, 


} 
} 





as already found, is 24.7243 tons. This thrast force 
would require about 2 square inches of section in 
addition to that necessary for the bending moment 

In the foregoing calculation it has been assumed 
that the load is carried equally by each of the three 
ribs. ‘This, of course, is incorrect, as the middle 
rib will have to carry much more than one-third of 
the load, and must be stronger in proportion than 
the side ribs. There is no diflicalty in distributing 
the metal among the three ribs so as to meet the 
requirements for each, 

W. Arey. 


7, Queen Anne's Gate, Westminster. 





STEAM ROAD ROLLER, 

On page 134 we give a perspective view of the steam 
road roller exhibited by Messrs. Aveling and Porter at the 
recent show of the Royal Agricultural Society at Taunton, 
and which we noticed briefly in our account of that meeting. 
As will be seen from our engraving the roller is of a new 
type, the boiler being considerably lowered, and the strong 
vertical pin connected with the axle for the leading wheels 
being led up through a massive bracket casting, which is 
bolted to top of the smokebox, and which bas the base 
of the chimney cast in one piece with it. The engraving 
rather gives the idea that, from the position of the leading 
wheels, the tubes would be accessible for sweeping with 
difficulty, but in reality they can be got at without much 
trouble. 


The leading wheels, it will be noticed, are made slightly 
conical, and they are mounted on a dead axle, of which the 
ends are deflected downwards. The pin, which we have 
already mentioned as being fixed to the axle and passing 
up through the massive casting fixed to the smokebox, 
a collar bearing against the underside of 
whilst above the collar the pin is allowed 
of lateral play, so 
accommodate themselves to inequal 
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a G 
(Fig. 2), which conveys the water destined to Sat he 
pump. Below this plate are four guide blades s (Figs. 1, 5) 
fixed to the inside of a stationary tube of the same diameter 
as the onead. The pipe H is that which serves to convey 
the water to be pumped. 











F Fig. 2 
Fig 1 | Section at A.B 
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The action of the pump is as follows :—~ 

The water flowing down the pipe G issues at a hig’: 
pressure from the jet in the plate cd, and as the tube « / 
fits closely to this plate, the water is forced up its passages, 
and would flow out at the top with a great velocity weve ix 
not that the tube begins to rvtate rapidly, and the water iu 
the passage, which an instant before was being urged uj)- 
wards with increasing velocity, is carried over the gu de 
blades s. 

This velocity in the passage continuing, water is drawn 

in from the well and discharged into the outlet F. This 
continues until this passage has passed over the four guide 
blades s, when it again passes over the jet and receives a 
fresh impulse, and the process is recommenced. The same 
series of operations are carried out in the eight passages 
consecutively, and all combined produce a very even fluw. 
The rotation of the tube is produced by the jet im- 
pinging at an oblique angle to the passages, and also by the 
guide blades at both ends of the tube a db, 
It will be seen in Fig. 3 that one edge of the jet is nar- 
rower than the other. The reason for this is, that the 
water in the passages, which is moving upwards rapidly 
after leaving the jet, may not be checked during its transit 
over the edge, the latter being yet wide gh to diminish 
the leakage as mach as possible. The other edge is slightly 
broader than the section of a passage, as the upward flow 
has ceased when it pacses over this edge, and consequently 
there is no momentum to lose. 





An experimental model, which was imperfectly made 
both in workmanship and details, was worked under the 
followiag conditions : 3 

Head of water .. 9 + 42 
Height of lift .. a eee eee es 

The results of three sets of experiments are given in the 

Table on the next page. 


from 
The time required to the six gallons about 
one minute in each experiment. ea 





It will be seen from the above description that the height 





ob <r ante + nie eile te intestate Nite 


> 


ae 








= 


> sis . <1 
ra ale ea See 


“aes te 


y 4 
aE oe 


= 


2 ge ee 


132 


[Aue. 13. 1875. 





of the head was nearly three times the lift, and the amount 
discharged is large in proportion. 
| Gallons | Gallons | Efficiency 
Denton. |  sclest. used. | per Cent. 
é 62 29.9 


} 8 64 | 29.0 
‘6 i 61 | 30.4 











If, however, the jet in the plate at the bottom of the tube 
be reduced in size, and the water to work the pump be 
made to flow down the tabe a d, rotating it at the same 
time, the pump will be reversed. Now, as each passage 
passes over the jet its momentum will be destroyed, and in 
doing this, part of iis water will be forcsd up the jet even 
against a greater than that due to the head. 
This latter modification of the apparatus has not been prac- 
tically tried, but promises to prove quite as efficient as the 
former. 








THE CALIFORNIAN MINT. 

A CORRESPONDENT of the New York Tribune sends the 
following account of the processes employed at the San 
Francisco Mint: Until recently a small percentage, I 
believe one-fifth of one per cent., has been charged for 
coining, but the Forty-third Congress repealed the tax on 
coir , which is a source of rejoicing on the part of dealers 
in bullion, We will say that Smith owns a quantity of gold 
dust and a few bars of silver. The fineness of neither has 
been ascertained, bat Smith is in need of money and wants 
to realise. He takes his gold and silver to the Mint and 
becomes what is known as a depositor. He deposits his 
metals, which are weighed in his presence to a hundredth 
part of an ounce, and receives a receipt for the number of 
ounces, but no value is given, for it has not yet been as- 
certained. The deposit is numbered, a memorandum made, 
which accompanies the deposit wherever it goes, and it is 
placed in a sheet-iron box and conveyed to the deposit 
melting room. A record is here made, and in its turn the 
deposit is melted to a white liquid state in a black lead 
crucible, the process requiring about half an hour. The 
deposit is then run into a mould, and the bar thus formed 
is stamped with its number, and sent back to the place of 
its original reception. The grains are placed in a paper and 
accompany the bar, and both are weighed again to ascer- 
tain the Ae in melting. The bar is then sent to the 
assayer, where its fineness is ascertained, and the deposit 
is returned to the superintendent. Upon the fineness of the 
bar the value of the Sapeats is computed, and Smith is paid 
by a gold check on the treasurer, without being obliged to 
wait for a week or two until his deposit can be put into 
coin. The bar is then over to the melter and refiner, 
with a number of other deposits, which are melted into 
what are known as unparted bars, weighing from 300 oz. to 
4) oz. each, and these are sent to the assayer and assayed 
in turn, thence going to the refinery for the removal of 
silver and base metals contained, are in due time re- 
tarned to the superintendent of the Mint in the form of 
refined and nearly pure gold. The gold is again assayed 
and tarned over to the melter and refiner to be made into 
ingots. Copper is used as alloy in the proportion of nine of 
gold to one rt proton the standard of American coin being 
900 fine. To ascertain the amount of copper to be added, 
the gross weight is multiplied by the fineness of the gold 
and divided by 900, which gives the number of standard 
ounces, or, in other words, what it would weigh if .900 fine. 
The difference between the gross and standard weights is 
the amount of copper to be added. The “ melts,”’ as they 
are then termed, are sent to the ingot furnaces, where they 
are melted and run into ingot moulds, where the metal 
hardens instantly. The ingots are then placed into a 
pickle tab containing a solution of sulphuric acid, which 
removes the impuritics on the surface, and a trifling pro- 
portion of copper. The first and last ingots in each melt, 


which are reserved for assaying, are chipped at either end | cap 


before pickling. From the the ingots are cooled in 
a tank of water. At one end of each ingot is a hollow place 
like that in the bottom of a glass bottle caused by the air 
in the bottom of the mould, and this end is topped off ina 
machine. The bars are then filed to remove the rough 
edges, and each “ melt” is placed in a separate box and 
goes to the weighing room, and is weighed. 

It must be said that the melter and refiner, owing to his 
responsibility, is very careful of the precions m in his 
keeping. After the burs are in his possession for weighing, 
all the pots are serapel, the tops and filings collected, the 
iron floor, in open work pieces, is taken up and washed, 
the ston» floor swept and cleaned around the furnaces, and 
the metal podon se from the remains, He gw and placed 
to the credit of the raclter. There must of necessity be a 
loss in the coinage of money owing to the number of pro- 
cesses through which it has to pass, and an allowance by 
law is made to the weigher and refiner. The loss by Act 
of Congress in the entire of melting, from first to 
last, is fixed at 1 oz. to 1000 oz. of , and 1) oz. to 
every 1000 oz. of silver. is was supposed to be about 
the ordinary was . Mr. Martin, however, has shown 
that the allowance is too great, although in his case it makes 
no difference to the Government. In some of the mints, 
however, the practice has been to return none of the 
allowance to the Government, and I have heard that it was 
only noeessary to be superintendent of a certain mint for a 
year or two to acenmulate a handsome fortune on a salary 
of 3000 dols. or 4000 dols. a year. Mr. Martin, since he 
has been in office, has done his part of the business of coin- 
ing with leas loss than was ever known before 


is placed. 
thousandth part of an ounce. If the pi 
woman files it a little; if too light » 
remelted. Each woman wears a leather 
the filings go, and they are thas saved. 
are adjusted to the proper weight, they go to the millin 
machine. The milling does not, as ge ly su 
consist in corrugating the edge of a coin like a file, but in 
raising the edge on the two sides of a coin. This is done 
by passing it Tstitghe a very ingenious machine, and the 
gun wad is still amooth on its edge and surfaces, with a 


raised line on each side bordering its edge. Again it is an- 


fi 
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South Wales Coal.—The shipments of coal f 
last week were less than in the previous week. The 
shi ts to foreign parts only amounted to 60,800 
ym in the previous week they amounted to 75, 
average, 


nealed to make it soft and malleable, for otherwise it would of bes 


be brittle and fly to pieces. 

Only one process is now left to complete the coin, and 
this needs take only a moment to describe. The finishing 
is done by one coining press, and there are six of them in 
one room. One is unusually handsome in appearance and 
immense in size. It is esol endesbedly on doub'> eagles, 
and happened to be at work. With one motion of the ma- 
chine the coin is struck on both sides, and the file ed 
placed around it, and so perfect is its working that the only 
sound heard was the clicking and jingling of the perfect 
coins as they fell, about 60 a minute, into the sheet iron box 
beneath. The blank coins are placed in an upright tube con- 
nected with the press, and a pair of agile iron fingers slip one 
coin at a time from the bottom and push it under the stamp 
which contains the die for one side of the coin, the reverse 
being on the “‘bed.’’ This press weighs 18,000 lb., and 
cost 18,000 dols. Its name is Ajax. When the coin is finished, 
it is delivered to the treasurer in bulk, uncounted. It is, 
however, weighed, and has to be accurate to the weight of a 
grain. The coin is not counted until it is paid out over the 
counter. The deliveries to the treasurer are termed drafts, 
and after weighing each draft it is put in a canvas sack by 
itself and stowed away in the treasurer’s vault, to be paid 
out on cheeks and find its way into circulation through the 
various channels of finance and trade. 


NOTES FROM THE SOUTH-WEST. 

Swansea Wagon Company (Limited).—The report of 
the directors of this a to be ted at the annual 
meeting, states that the business of the company during the 
year ending 30th of June, 1875, has resulted in a p of 
11,8211., and that, adding to this 22891. brought forward 
from the previous year’s trading account, the disposable 
balance is 14,1101. The directors recommend that this 
amount be appropriated in the f ing manner: One 
year’s dividend to 30th of June, 1875, on preference shares, 
20001, ; ditto on 9725 original shares, being at the rate of 
8s. per share, free of income-tax, 39191. ; yment to 
ital aceount, 5500; forward to i 

Considering the 








every reason to believe that the company wi 

secure its proportion of the orders i 
present as in the past year. An additional i 

382!/. on the Swansea works, &c., has been one ee 
in preparing shops, and aang machinery for 

of facilitating the construction of passenger carriages, w 

it is anticipated will in future forma considerable portion 
the company’s business. 

Taf Vale Railway.—The directors of the Taff Vale Rail- 
way Company have decided to recommend a dividend for 
the half-year ending 30th of June at the rate of 5 per cent. 
per annum, carrying forward 2691. This dividend is as good 
as was expected, owing to the i stagnation of the 
coal trade during the recent -out. 
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time was 48,002,903.76 dols. On this 
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now losing from 1s. to 1s. 6d. 

and they are loth ‘o lower fie 

quantity sent coastwise is below the usual average. 

use of steam coal in London is rapidly increasing. 
Surveying Engineer for Lloyd’s.—Mr. C. M. Jacob, 

Iting engi , Bute Docks, Cardiff, has been 

pointed by the Committee of Lloyd’s, London, to act as 

their non-exclusive surveying engineer for Cardiff, Bristol, 

Swansea, and the district. 


Tramways at Bath.—The Bath Town Council has de- 
clined to entertain the question of constructing a tramway 
from Batheaston to the railway station. 

The ren the halted Rakin mae ns joint stock 
company on the limi iability principle, for purpose 
< Sass on eee extensive iron works and 
m properties in the Forest of Dean, recently pur- 
chased by Mr. Edwin Crawshay. The purchase money is 
said to amount to about 150,0001.—being 120,0001. for the 
works and mineral pi ies of the Forest of Dean Iron 
Company, and 30,0001. for the Robin Hood iron mine, near 
Staunton. A first-class gale at Highmeadow Woods, con- 
pres ae Fg Fo first-class iron ore, and recently pur- 
ec by Mr. Edwin Crawshay, will probably be i 
in the concern to be worked by the proposed company. On 
eniey erep ene ope bay om in connexion with 
the Parkend Works received a month’s notice p: 
to be taken on under the i i 





Channel Telegraphy.— The Scilly Islands T bh 
Compeay hese their tariff from 2s. per 20 words, 
to 6d. a word, or 10s. message of 20 words. The ad- 
dress of 10 words i freed, and the minimam charge is 2. 
‘or five words. 


Bristol Port and Channel Dock 


W 8. Miles, chairman 
The report of 
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as 2 a line which has gradients of 70 1000, or|the course of 1873 concessions for the building 
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Oeee, Leaneton 14 On Malaquais, Paris re ne Tie pucumet ral tom the | owing the < oak puma toa 
RANOB: 5 . engines. way to great crisis 
—_ ee ee e Geneva, to the town of | of 1874, the society was unfortunately to 
Usrrep STATES: ne, soon be opened for traffic, and in| postpone the execution of the greater of 
PH De ey ty tem lig de connexion with railway matters we have yet to/| these projects, and, in only the metre-gauge 
b , 33, U rey a notice the great bridges near Fribourg, that re-| railway in the Canton ry Pathe was proceeded 
_A.N. Kellogg snd Oo, 77, Jackson-strest, . cently erected by the North-Eastern Com at|with. This line, of which a portion is now work- 
oa peemenned Brugg, and those on the Swiss Hotieash Battway|ing, tes’ ¢ of sixteen miles, and the class 
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THE NARROW GAUGE IN SWITZER- 
LAND. 

To the British tourist Switzerland, with its grand 
Alpine scenery, has always been a favourite resort, 
as proved by the numerous visitors from this 
country who annually take a trip, or make a pro- 
longed stay in the Helvetian Republic. Our engi- 
neers, however, wili hardly be fully acquainted 
with the fact that it is in these tourist quarters where 
some of the cleverest works of engineering—and of 
the most varied description too—may be seen and 
studied with advantage. Before proceeding, then, 
to the main topic of our article, we may just ex 
passant enumerate some of these engineering ies, 
which the bulk of travellers 1s so to over- 
look, but which command all the more minute 
attention of the tourist engineer. — 

There is, first of all, the Mount St. Gothard—or 
rather that gigantic range of several mountain — 
collectively so called—where a Swiss engineer, M. 
L. Favre, of Geneva, is now piercing the greatest 
railway tunnel ever built, and it is expected that 
this subterranean gallery of 9} miles length will 
be accomplished within three years from the present 
ume. Next we have to notice the now well- 
known Rigi Railway, with inclines of 1 in 4, fully 
(deseribed by us on former occasions; we have 
only to add that a second Rigi line, as well 
as a short connecting link between the hotels, 
situated on the top of that celebrated mountain, 
have been opened last May. But the most in- 
teresting tourist railway, now to be seen in Switzer- 


wire ropes above mentioned. 


large engineering establishments of Escher, Wyss, 
and Co., of Sulzer Brothers, and of Rieter and Co., 


as we have from time to time published various 
examples of the work of these several firms, and to 
these establishments has recently been added a well- 
organised locomotive factory, capable of building 


annually about 50 first-class engines. 
The purpose of our present article is, however, 


narrow gauge railways in Switzerland, and in 


already in existence there. 

The first Swiss narrow gauge line, opened in June, 
1874, runs from Lausanne (on Lake Geneva), to 
Echallens, and is of a length of about 94 miles, ‘The 
gauge is one metre. ‘This line, which is now being 
extended to La Sarraz, 7} miles beyond Echallens, is 
laid partly into the turnpike road; the maximum 
gradients are ] in 25, and the smallest curves have 
a radius of three chains. ‘The rolling stock, which 
has been acquired, together with the rails, from the 
original Mont Cenis mid-rail line, consistsof two 
locomotives, twelve passenger carriages, five luggage 
vans, and twenty-one g wagons ; two loco- 
motives, however, have since been by tank 
engines bought at the Creusét works, and there has 
also been added a small tank engine from Krauss 
and Co., of Munich. Including rolling stock, the 
line has cost but 5000/. per mile. ‘The working 
speed averages 12 miles an hour, and although the 
goods traffic is small, the undertaking has proved a 
very profitable one; this being due, besides the 
modest amount of capital engaged, to a very simple 
mode of management. 

The Rigi metre-gauge road, a portion of which 
was already open last season, has been finally opened 
in June last. The maximum gradients (worked by 
the adhesion of tank engines of 20 tons weight) are 
1 in 20. The rolling stock consists, besides the 
three tank engines, but of three passenger carriages 
and of three open goods wagons. ‘The carriages on 
two four-wheeled bogies have each of them accom- 
modation for 55 gers, there being eleven 

] transverse benches, each of which is adjacent 
to aside door. No tourist climbing up the Rigi b 
either of the two rack railways, should omit a 
on this most interesting “little wonder” of a narrow 


gauge line, only about four miles in but 
showing alon es serpentine course trom ‘Kalthed 
to the Schei an ever- panorama of the 
most picturesque Alpine world. At the latter 
station the line reaches an altitude of 1648 metres, 
or @ little over one mile above sea level; this is 


therefore actually the highest railway in Europe. 
Like the other Rigi railways, the narrow gauge 
seed Weel cotese caly-tnem teake Mae te Olusann 


that is to say for about six months in the year. — 
We next come to the undertaking of the Swiss 
eS oe ee a under the direc- 
tion of President Dr. society, 
was founded in ber, 1872, by some of the 
and engineers, 





land, runs from Zurich upon the Uto Mountain, 


leading Swiss obtained in 






















pareelling of the power will take place by means of 
pneumatic transmission, no doubt the cheapest and 
handiest mode of subdividing power to any desired 
amount and distance, as the water pipes can be laid 
and kept in repair with far less trouble than the 


Our mechanical engineers will also remember the 


to trace out the development and prospects of 


doing so we shall, in the first place, take a 
retrospective glance at those few undertakings 


Canton of Vaud a subvention of 70,000/. There 
are other narrow gauge projects in the south of 
Switzerland, regarding which, however, we have at 
the present moment no precise data ; but countin 
now the lines enumerated above as either 


year—a Swiss narrow gauge résean to a 
total extent of about 156 miles in operation. 
Finally, we have to notice here narrow 


motive engineer, Mr. A. Brunner. ‘These are to be 
worked by two-storied motive power cars, and a 
concession has been granted for such a line running 
from Zurich to some suburbs of that town. In con- 
nexion with this interesting subject, we must not 
omit to point out that this 88 of narrow gauge 
railways in Switzerland, as well indeed of their ex- 
tension throughout the world, is in the largest 
measure due to the untiring energy of Mr. R. fF. 
Fairlie. It was chiefly by means of his writings, 
which have been translated into most modern 
languages, that the advantages of the system he 
ae be said to have inaugurated were thoroughly 
erstood. 








THE TELEGRAPH SERVICE. 

In our issue of the 6th inst., on page 117, we 

gave a general résumé of the report of a Committee 

inted by the ‘Treasury to investigate the causes 
of the increased cost of the telegraph service, since 
the acquisition of the telegraphs by the State. In 
respect to the general statistics afforded by the 
report we must refer our readers to the above 
article, as we propose now devoting attention to the 
causes that have led to the present financial difli- 
culties, to the remedies the Committee suggest, and 
to others which, from some experience, we may feel 
it our duty to suggest. 

For this p we shall anticipate the facts 
afforded by the report, and give those which came 
under our own observation immediately antecedent 
to the transfer of the telegraphs to the postal 
authorities. As our readers are aware the tranafer 
was effected in February, 1870. ‘The old telegraph 
companies working our inland lines were thus 
practically extinguished, and an immense amount of 

ibility was thrown on the newly arranged 
it of the Post Office. But a day or two 
after the latter commenced the new business, it was 
discovered that an increase of clerks was imme- 
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sgumered he ehnintieation of Ga 
here we may state also from per- 
that the same error had been com- 
to telegraphy in India. i 
tly instructed in this | would 
country to carry out the early work in India, and the | hold good in a 
conssquanées of this iadisesetion, despite the almost locomotives, 
heroi¢ efforts of Sir W. O'Shaughnessy to prevent 
them, caused precisely the same disastrous results 
from a pecuniary point of view, as accrued in the early ’ 
history of our present telegraphy at home. the year of actual expenditare, hence, 

To those to travel on the railway and far from being apologists for Government estimates, 
road lines which the old companies con | still a reasonable allowance should be made in the 
their wires, by poles or otherwise, and by an in- case before us. How far such an allowance is justi- 
spection of the instruments in use during a few | fiable we cannot judge, because details of estimates 
years antecedent to the of the telegraph | and expenditure cannot be at t obtained. 
interest by the State, it would be no matter of | Still some consideration should held in abate- 





surprise that on the acquisition of the property by the | ment of the blame now thrown on the officials of the | O: 


latter the authorities found that an immediate | service in their present dilemma. 
revision and renewal became necessary, and not only We have several articles that have appeared 


so, an increase in the staff was equally called for. | in the daily and weekly press commenting on the | high 


In respect to the latter item we have stated in our question, as also the which has been 
last article, that instead of a reduction of the | inserted. But generally ing all the opinions 
staff from that existing in February, 1870, an | that have been expressed have evidenced that their 
enormous increase became shortly apparent. In | authors have been quite incapable of taking a com- 


August, 1870, or only six months after the tele- | prehensive view of the question, while they have Eq 


hs had become the rty of the State, the | shown a aptitude in quoting minute, 
stat of clerks had Laienied town 1528 to 4913, and | and frequently irrelevant details. Me is quite true 
of messengers from 1283 to 3116. Now the estimates | that business increased largely while profit has 
laid before Parliament in June, 1869, showed a total | been apparently turned into loss. The various 
of cost for the financial year, or rather of fourteen | suggestions of the Committee in regard to employ- 
months, ending March 3ist of 1871, of 359,484/., | ing men of the Royal Engineers have met with 
and upon this caleulation the Post Office asked for a | widely contrary opinions, as have also the proposed 
yrant for three months ending on March 31, 1870, | charge for addresses and an increased price for press 
of 90,000/., with 360,000/., for the year ending 1871. | telegrams. In our opinion one great error whi 
But the results showed such estimates as utterly | the authorities have committed from the beginning 
fallacious, for the total expenditure in the fourteen has been that of spending a vast amount of money 
months ending March 3ist, 1871, was 471,767/. | in what we may call extra work, such as at races, 
against a sum granted of 450,000/., showing a | matches, and other such meetings. ‘The press 
deficit of 21,767/. in the fourteen months. It is | telegrams of extraordi occasions involving the 
right, however, to name that by an error in the ac- | despatch say of 20,000 words in a few hours through. 
counts in regard to appropriation, the actual deficit out the whole kingdom are unwarranted as they are 
was not so large. unnecessary, and as we believe unprofitable. Again, 
But by this time the postal authorities must have | the extension of telegraphic communication with 
discovered that a great error had been made in re- | unremunerative districts should be restricted within 
gard to the staff, plant, instruments, &c., they had | the utmost prudent limits, consistent with a ible 
purchased, and the power which such wk them | chance of a peying result, We have little faith in 
not only of maintaining the previous etliciency of | the excuse of increased price of materials, labour, 
the telegraph service, but also of extending it. | &e., because they never exceed an average in the 
But no encouragement to care, prudence, and | course of years. Equally are we opposed to lower- 
economy was given by Parliament. Supply was | jing the wages of the working staff provided that be 
voted in lamp sums, without any details in regard | composed of efficient persons in quality and number. 
to revenue and expenditere, and nothing can more | What is really requi to bring the service into a 
completely show the folly of such a system, and | pecuniary state of satisfaction is the infusion of a 
the inevitable results that followed, than the perusal | commercial spirit in its entirety. Hitherto that 
of the foliowing Table extracted from the report | spirit has been one of expansion, and the conse- 
of the committee. It gives the comparative state. | quences have been as disastrous as they frequent 
ment of expenditure and grants for the years | prove in ordinary business transactions, But if 
mentioued, as taken from the appropriation accounts | sound commercial principles of enterprise, prudence, 
rendered by the Post Office to the Comptroller and | and efficient economy be combined, past Sitienlties 
Auditor-General. will, we have little doubt, be eventually succeeded 





| a 
Year. ‘ Expenditure. Surplus. Deficit. 
z ee See | 2 wht & 
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It thus appears that year after year matters | by solid if not brilliant success. For these reasons 
became worse, and eventually a scandal arose, which | we counsel patience with the authorities. They 
resulted from an eiemins to halenas accounts by ap- | have fought hard for success, their efforts in a 
propriating other sources of postal revenue to e | scientific and practical course have been strenuous, 

p the deficit of the telegraph service. This we | as the most inveterate economist would believe if 
shall no more deal with than by mentioning it. ‘The | he had but a ing planes of the interior of the 
successive deficits that occurred have already been | head office in St. in’s-le-Grand, We must 
dealt with in our article at page 117 ante, and at.| have a complete telegraph system, and with that 
last we arrive at the un t fact, that, with an | great want we must not grumble if we have to pay 
expenditure of over 1,000,000/. in 1874-5, and a/ a reasonable sum to insure its success, 
deficit, the estimate for 1875-6, amounts to an expen. 
diture of 1,484,886/., leaving a probable deficit of FRENCH STEAM NAVIGATION. 
268,524/. in order to cover current expenditure and Tut French Government is ing a different 
oer amounting to eat eee a v i 

t may a , from a literary point of view, to 
in bad aats bo. quote proverbs ; a if ever the old 
saying, “ "Tis the first step that costs,” was verified, 
it is undoubtedly in the case of the Telegraphic Ser- | geries i 
vice of the United Here we must draw | in the annual amount of the subvention accorded 
attention, however, to the great di ich | the company by the French Treasury, in considera- 
subsists between keeping (or cooking) the accounts | tion of a of some of the contracts 
of pire Sen, See eee of & governmental | which the company is working out. Further, the 
— is familiar to all our readers, a | company has undertaken to gratuitously the 
way or other company does not charge to revenue ies of French officials travelling on the busi- 














pany at Marseilles, 

at the close of 1874 

7252, as compared with 577,575/. at the close 

73, sho increase last year of 59,150/. 
This increase arose from the collection of larger sup- 
ies of coal and also from the accumulation of con- 
siderable quantities of materials by reason of the 


ch | unusually quantity of work in course of exe- 


eution in the company’s Iding yards. The 
stock of tools and the Suen nabs ents of the 
company were valued at the close of 1874 at 619,213/., 
as compared with 620,362/. at the close of 1873, 
showing a reduction last year of 1149/. There was 
not much variation under the head of tools last year, 
but the amount represented buildings was in- 
creased to the extent of 2800/. last by the com- 
pletion of an cy office at Port Said and another 
small office at Aden ; on the other hand, some ware- 
houses and sheds owned by the company at Bor- 
deaux were rye by fire in the course of 1874. 

The loss of the Nil and other payments char 

against the insurance fund amounted altogether 
year to 52,000/. However, while maintaining a 
dividend for 1874 at the tolerably substantial rate 
of 7 cent. per annum, the company had accumu- 
lated reserves at the close of last year to the extent 
of 122,599/., so that, upon the whole, the undertak- 

Ba eg ptm sre Spawn. 

n 1873, the aggregate distance traversed by the 
company's steamers amounted to 603,134 marine 
; in 1874 this total was slightly exceeded, 
distance run having been 611,712 


1.33 per cent. over the 
i service on the Mediterranean and Black 

Sea line of the company amounp 

153,221 marine leagues; that o: 

line, to 221,078 marine : 

Brazilian and La Plata line, 
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the direct Brazilian line, rather more 


hour U 
the China line, and 


than 11 knots per hour 


10.73 knots per hour upon the — egee gradien 
Dn excess 


ranean lines; these speeds were much 

the averages required by the Government in the 
contracts concluded by it with the company. In- 
cluding sundry commercial branch lines, the general 
average speed attained by the company in 1874 was 
10.23 knots per hour. 

As regards the business done by the company in 
1874, we may add that the number of passengers 
carried over the whole of, the lines was 116,746; the 
weight of goods .cOnveyed during the year was 
315,110 tons, and specie and were trans- 
ported to the aggregate value of 10,106,552/. In 
1873, the company’s steamers conv: from point 
to point 121,342 passengers, 285,257 tons of 
and specie and ities to the ' of 


7,900,000. The eomparison 


securi te 
parison of ‘he acing done 
last year with that effected in 1873 was, & : 


unfavourable to 1874, even if we account of 
the slight additional number of marine leagues 
traversed last year. If a decrease of 3} per cent, 
occurred in the number of passengers conveyed, 
the movement of goods and specie by 
way of paar ion augmentations of | Bd 
cent, and see cent, wely. If we 

the business done by the company year between 
its various lines, we find an increase of 7.67 
cent. upon the Brazilian and La Plata li an 
increase of 3.91 poet upon the Indo. line, 
but a decrease ¢ “ighrble~ altho Mediter- 
ranean line. U probabl 
temporary —circu t adversely affected the 
companys goods traffic in the Mediterranean 
last year. The abundance of the harvest in 
France in 1874 rendered it unnecessary for that 
country to import wheat freely; but, on the other 
hand, the movement of prods tavitaasl 16 per cent. 
last year upon the company's Atlantic line 
per cent. upon the Thdo-Chinese line. 
rates and passen fares =< however, 
somewhat redu last year. e have already in- 
dicated the dividend result obtained by the y 
in 1874, with the a by Government aid, viz., per 
cent, per annum. Messageries Maritimes will 
clearly, however, have to struggle for a similar divi- 
dend in its rather troubled future. 





STREET PAVING AND CLEANSING. 

We have recently been favoured with the Report 
on the Application of Science and Art in referefice to 
Street Paving and Street Cleansing of th 
being the result of the labours of a *p- 
pointed by the Society of Arts to investigate the 
various bearings of the question in a sanitary point 
of view. Before entering on the direct object of 
their inquiry they draw attention to the results 
arrived at by previous investigations. It appears 
that in 1842 the sanitary effect of street paving and 
cleansing was initiated, and the subject was sub- 
sequently followed up by inquiries instituted by 
various commissions in respect to the metropolis. 
Attention was called to the evil effects of the 
pulverised street refuse, consisting of horse dung, 
abraded stone, &e., producing a dust at once in- 
jurious to health and the comfort of houses. The 
pernicious influence arising from such causes was 
shown by the fact that when the dust, &c., was 
absent, or prevented, a reduction of death-rate 
supervened, especially if attention to personal clean- 
liness accompanied such precautions. It was shown 
that when mechanical methods, such as screens, 
ke., were employed to prevent the ingress of dust 
into houses, beneficial effects i iately re- 
sulted to the inhabitants, It was proved, in fact, 
that street dust is not only a nuisance, but also a 
source of sanitary danger, owing to its chemical and 
mechanical action on the lungs and other organs of 
the human system. 

The beneheial application of road construction 


and 
mechanical science is next discussed. vin 
pointed out that the noise caused by ordinary i 
paving is injurious to health, especially in regard to 
those suffering from nervous ies, ing was 
made into the loss of tractive force due to road 
construction, and bad cleansing. Into the details 
of such loss we need not enter, as its facts are quite 
familiar to the majority of our readers. In respect 
to economy of horse t the Committee state 
that a horse, on a level tramway, can draw three 
and a half times the weight, at the same and 
with the same expenditure of power, that he can do 


and pavement, as influenced by nee rs 








on an road. Generall , the 
waste gem is due to py srr pe 
tan 


ients of many of the 
Attention is then drawn to the economy which would 
arise from distinct provision for wheel tracks and 
horse tracks in roadways, which is now, to a large 
extent, met in the tramways that encircle the me- 


ere 

The history of contrivances for cleansing the road- 
ways and pavements is next dealt with, so far as 
mochatieal science has'suggested improvements, It 
appears that, in 1840, Mr. (now Sir) Joseph Whit- 
worth, invented a sweeping machine for use in 
Manchester, but owing to local oe his plans 
were not , @ result which has been the fate 
of all such mechanical appliances to the 
metropolis with the exception of the brooms in the 
hands of boys, and the “ squeegee” used now within 
the City limits. The various methods of cleansin 
by water are next examined, their advantages an 
disadvantages being balanced. Finally, the Com- 
mittee conclude that the past history of road- 
making and road cleansing has been eminently de- 
fective in a mechanical and sanitary point of view. 
The reason of this conclusion will be more apparent 
when the pro remedies come to be considered. 

Their ing next enters on the question as to 
what improvements have reeently been made on 
previous existing of the construction, repair, 
cleansing, &c., of roads and pavements, and for the 
purpose of carryi#g out the object in an efficient 
manner, they en the services of Mr. Samuel 
Sharp, architect, ° was instructed to make direct 
observations and ¢xaminations of the different sorts 
of pavements. The services of Mr. Amos were also 
secured to test the tractive force required on various 
Colonel Henderson furnished 
information as to the conditions 
of streets in whiéh most accidents happened. The 
experience and ions of occupiers of houses 
and shops adjacent to or om lines of streets paved 
with new materials, was used by asking answers to 
a definite form of queries, and lastly, experience 
gathered from inquiries was used in reference to 
pavement in Paris and otker places. 

We have not spate to enter into details of the 
numerous experiments which were tried. In respect 
to the values of macadam, granite, asphalte, and 
wood pavement, the two latter gaye, as a rule, the 
best results; but in all cases it that great 
loss of tractive power was ca careless road 
making, no matter what kind of materials had been 
employed, Even the improvement of the steam 
cr on - roads newly is yn ogee 
ground of its loosening subjacent gas an 

and causing frequent injury to premises 
road, 


dangers of London streets to life and limb 
are fully dealt with in the report. It that in 
the six years 1869-74 there wcre 1239 persons killed 
by carriage accidents, giving an average of 206 per 
annum, while non-fatal casualties were each year 
over ten times as many, being last sy 2855 of 
injury to 211 persons killed. Such ts, extracted 
from the report of the Registrar-General, put all the 
horrors of railway accidents into the shade, for the 
latter are comparatively speaking only fractional in 
number when compared with our London street 
casualties. It appears that a large number of acci- 
dents to men and animals is really due to the 
slippery state of the streets in damp weather; and 
that during such weather ite is the most, 
asphalte the next, and w pavement the least 
slippery, so far as experience in the City is con- 
cerned. Beyond its boundaries granite is of course 
all but general, until the macadam limit is reached, 
The slippery state does not exist on dry or wet days, 
hence it is evident that the approximate cause of 
the accidents is that of neglect in keeping the road- 
ways cleaned. The remedy which the Committee 
suggests as the only one of any avail is that of the 
abundant use of water, so that the roads should not 
be simply wetted to lay the dust, but shall be 
literally washed en » At present we ee to 
depend on a heavy fall of rain, especially a thunder 
hleee. to put our streets into a safe condition for 
human or equine traffic. 


kinds of roadway, 
particulars of 


the authorities, is productive of many of our 
haa tnd vend telleseh We cannot go into their 
analysis of the obstructive of the vestries and 


coset FT ee ar Gatianioe on 
metropolitan area, 77 miles " 
under the paternal care of 63 vestries, or indepen- 


‘ares. | and the 
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of pavement display a “ new sense and high - 
ciation of the gain obtained from ness be ion 
the wood as well as from the asphalte pavements.” 
The preference was given first to asphalte, if kept 
clean, next to wood, and lastly to granite. In in- 
vestigating the amount of wear of te Mr. 
found that although, after three or four years’ 
use, the bulk had diminished, the weight not, 
pans that the traffic had compressed the material. 
t appears that to experience as yet 
gathered a well-laid pavement, subject to 
the enormous traflic of Cheapside, will have a longer 
life than one of the best granite. These remarks 
refer to the Val de Travers, other asphaltes having 
not yet been reported on in reference to traffic aud 
consequent wear and tear. 

The Committee then refer to the substitution of 
steam for horse traction on ordinary roads. They 
mention an invention of the late Mr. John Grantham, 
C.E., of a steam omnibus carriage, for use 
on ordi street tramways, or on te wheel 
tracks, which would do the work at the expense 
of horse power, and reduce the dirt and cost of 
cleaning. They also call attention to the efforts 
that have been made in a similar direction in the 
United States, where water is under a 
pressure of twelve atmospheres and upwards, by 


statio boilers, in place of the steam being 
generated within the tram-car, has been tried. 
In the concluding portion of the report they refer 


to three periods in the history of metropolitan, 
pot 3 tail mie he nal ghee at ne 
y, followed, secondly, one of empiric 
from Wich it has to be rettieved, and, ‘hindi, the 
present condition in which science is adopted for 
competent treatment. After offering some remarks, 
a hich Slee tae Se teclad ts vetpest 
most of w we have ly antici respect 
to dirt, noise, danger, mechanical and sanitary evils 
attendant on the present 
repairing, and cleansing. recommend 
dant supplies of water for cleansing, and also for 
the ion of life and property from fire. They 
are of opinion that unity of administration is abso- 
lutely essential to ce the unfortunate divisions 
that now exist, that the whole metropolis 
should be placed under a ly competent and 
ph 9 authority, and that, in the absence or 
pro ity of a metropolitan municipality, a special 
pro commission or general metropolitan road 
trust, should be established to get the strects into a 
proper condition, and thus to remove our existing 
ad In an appendix some valuable reports, &c., 
are given, derived from various authorities, illustra- 
tions of different kinds of roadways, modes of 
&e,, concluding with a plan for rebuilding 


cleansing, &c., 
the Ci Ot Tandon sagged Oe eS her 
Wren chter its the Great Fire. The 





Aw American Rotiine Mri..~—A new rolling mill at 
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CIRCULAR SHAPING MACHINE. 
CONSTRUCTED BY MESSRS. SHAW, HOSSACK, AND CO., OPENSHAW, NEAR MANCHESTER. 
(For Description, see Page 141.) 





WEST'S SIX-CYLINDER ENGINE. 

A Yew weeks ago when describing (ride pages 28 
and 30 of the present volame) Mr. D. K Weat's 
six-cylinder engine, we stated that it was the 
intention of the makers, Messrs. West and Co, 
Crown-place, Kentish Town-road, to carry out a 
series of experiments to determine the efficiency of 
the engine both as regards its economy as a steam 
nser and as regards the percentage of useful effect 
yielded by it when working at a known indicated 
power. Last week we had the opportunity of 
carrying out at Messrs. West's works a preliminary 
series of experiments made to determine the relation 
between the indicated and dynametrical horse 
power of one of these engines rated at |2 horse 
power nominal, and of the results obtained, which 
were very satisfactory, we propose now to give 
some particulars, experiments on steam machinery 
being at all times of interest to our readers, 

The engine on which the experiments were made 
had six cylinders 64 in. in diameter, the stroke of 
the pistons—which are, it will be remembered, 
single acting—being 54in. The engine was fixed 
in one Of Messrs. West's workshops, and steam was 
supplied to it from one of the factory boilers through 
a steam pipe of considerable length. The pressure 
of steam available was only 40 lb., and the engine 
of course could not therefore be worked up to the 
power which it is capable of developing when sup- 
plied with steam of a higher pressure. 

‘The work done by the engine consisted in driving 
a friction brake which had been fitted up by Messrs 
Weat for these and subsequent experiments, the 
motion being communicated to the brake shaft by a 
belt running on pulleys of such size that the engine 
made }.77 revolutions for one of the brake wheel. 
Indicator diagrams were taken during each run by 
a Richards indicator having a very short and direct 
communication to one of the cylinders. It follows 
from the coustruction of the valve in Mr. West's 
engine that, if the ports are accurately cut, the dis- 
tribution of the steam must necessarily be the same 
to all the cylinders, and as the manner in which the 
ports are cut is such as to insure this accuracy, the 
indicator diagrams were for convenience taken from 
one cy linder only. 
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Experiments made with the engine running dis- 
connected from the brake showed that it required a 
mean effective pressure of 1.7 1b. per square inch to 
drive it at 150 revolutions, this mean pressure rising 
to 1.81lb. per square inch when the speed was in- 
creased to 300 revolutions. When driving the 
brake alone with the brake strap removed, the 
mean indicated pressure was 3.7 lb. per square inch 
with the engine running at 318 revolutions, this 
being about the normal speed at which the engine 
is intended to be run in regular work, It will thus 
be seen that the mean effective pressure when driv- — SS = o—— SS ; —— 
ing the brake light, was about twice that re- bi, ee 2 oe edie 
quired to drive the engine alone, this increase being 
partly due to the friction of the brake shaft, partly to 
the resistance of the belt, and partly to the increase 
of engine friction due to the augmentation of load. 
Strictly speaking, however, it is only the last-men- 
tioned quantity which ought to be charged against 
the engine, and lecniieiie the percentage of useful 
effect, therefore, we have deemed it right to credit 
the engine with half the difference between the 
power required to drive the engine alone, and that 
necessary to drive the brake without the brake strap. 
In other words, we have considered that of the 
mean effective pressure required to drive the brake 
without the brake strap, one-fourth is expended in 
useful work, and the remainder in overcoming re- 
sistances properly belonging to the engine. This : oe PS Yee — —- aa 
allowance will, we believe, place the engine in about revolutions. | revolutions Ib. per cent 
the same position as if the friction brake had been a aa sys 4 ea 
applied direct to the flywheel. For the purpose of 140 247} 20.73 84 96 
comparison, however, with other engines which 190 336 23 13 86.31 
have been tested by a brake driven by a strap, we 72 127 27.65 87.5 
also annex the percentage of useful effect cal- 
culated without making any allowance for power 
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noappreciable increase of the frictional resistance was | sumption of their engine under various conditions 
observable with the increased loads, and this tends | ‘These trials will be of considerable interest, and we 
to show that the frictional resistances which exist are | hope in due. course to give an account of them. 
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horse power 
13.04 
17.64 
14.21 
21.51 
9.75 


per cent. 
85.61 
86.16 
88.72 
89.73 
90.6 
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A New Turkisu Harsour.—An engineeering commis- 


mainly thosedue to the valve, stufling-boxes, pistons, | . ; 
sion presided over by an Englishman has been depu by the 


vo ee 


expended in driving the brake empty. 

The radius at which the weights were hung on the 
brake was 2 ft. 84in , making the effective circum- 
ference 16.833 ft., and the engine was tried with 


and other parts which offer a constant resistance 
under all loads, 

The engine, we may add, worked very steadily 
during the trials, and there is every reason to 


Turkish Admiralty to proceed to Canea for the purpose of 
making plans for a harbour about to be co there 


Laree Tusres.—There has for some time been a demand 


believe that a still higher efficiency will be obtained 
when the engine is tested with higher steam pres- 
sures ter loads, In conclusion we may 
state that Messrs. West intend patting down a 
boiler for furnishing steam at a higher pressure, 
and that when this is ready they intend carrying 
out further experiments to ascertain the steam con- 


for large lap-welded w ht-iron tubes, and we notice that 
Messrs. Henry Howard Co., of the Coomb’s Wood Patent 
Tube Works, near Dudley, are now making such tubes up 
to 4ft. diameter, a muc size is. we believe, 
being produced elsewhere. For the manufacture of these 
very large tubes, Messrs. Howard and Co. have put down 
a special plant, of which, we hope, on a future occasion to 
be able to give iculars, 


various loads and at various speeds. The annexed 
‘Table gives some of the chief results ; and from these 
it will be seen that theefliciency of the engine was very 
high, the frictional resistances being much below 
those of small high-speed engines generally. It will 
be noticed that up to the extent which the pressure 
of steam available allowed the load to be increased, 
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DETAILS OF OIL MILL FOR THE SCiRw 


CONSTRUCTED BY MR ARyRp 
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Figs. 1 to 38. Seep-Creusnime Rotts. 
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Seep Kerrtiz, 











CO Se Eo ot 


Oe eee ee 






i les 5 


t 


ee ae eee * - ™ - e » * _ “= ° “s “9 m2 - 


— ~te 440 ato 62" oe 
i Sie seek octane aa a fete, ee ~ ae terpenee —o r ae 4 ze oe on a a 


Na I, oF ARP SE ee ee Toene a = 4s = "eee eo see gi ar So ae oe 7 


SS re 








Aus. 13, 1875.] 


ENGINEERING. 





139 








MILL 


OIL FOR 


THE 


SCINDE, PUNJAUB, AND 


Fig l 















































DELHI RAILWAY, 





























WE publish this week the first of a series of 
engravings illustrating the plant of an oil mill 
constructed a short time since by Mr. Arthur 
Rigg, of London, for the Scinde, Punjaub, and 
Delhi Railway Company, this plant, which was 
also designed by Mr. Rigg, being characterised 
by many special points of detail. 

The general arrangement of the building in 
which the machinery is placed is shown by Figs. 
1, 2, and 3, on the present page, these figures 
being respectively a longitudinal section, a sec- 
tional plan, and cross section of the mill, All the 
machines are shown by these views in their 
respective places, and also the oil tanks. The 
boiler and engine are, as will be seen, in an 
outer building, the former being on a floor a 
little below the ground level, while the engine 
is in an elevated room, so that it may drive the 
main shaft direct. ‘The hydraulic pumps stand 
in the engine-room, and are regularly working, 
being driven from abelt. ‘The crushing rollers 
stand on an elevated platform, as shownin the 
transverse section, to receive seed stored on 
the upper floor, and to let it fall beside the 
edge runners, which are driven by a worm 
wheel, the upper pedestals being supported 
by a strong wrought-iron girder fixed into 
























































each wall. Another lighter girder carries the pe- | boiler there are wide louvres to admit plenty of air 


destal over the seed kettle and gives support also | and allow heated air to escape. 
to its upright shaft and the bevel wheels that drive | of inlet and exhaust pipes from the engi 
the stirrer. The paring table, tanks, and cake racks | the donkey pump and its pi 


The arrangements 
and also 
‘ er with the 


are also clearly shown, and the storage tank up- | general construction of the mill and the foundations 
The roof is of simple construction and | of the various machines, are very clearly shown in 
the engravings. 

| Before describing the machinery of the mill we 


| may mention that the engine by which it is driven 


stairs, 
covered with corrugated iron. 

At each corner of the building there is a large open 
chimney for ventilation, and over the engine and 














is that which was illustrated by us on page 239 
of our seventeenth volume, this engine having 


cylinder with 18-in. stroke, and the boiler by 
which it is supplied with steam is of the 
Cornish single flue type externally fired. 
The boiler is not su direct upon 
brickwork, but is hung from three strong cast- 
iron girders, which slows ample under- 
neath for the flame from wood which is used 


ae | several special features, The engine has a 10-in. 
~£ a 











Farnley iron ;%, in. thick, and ends ¥; in. : 
dome cover carries in one casting a stop valve and 
two 3-in. safety waedudervaumed dediedon 
supplying steam to the ‘ 
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valve is provided and also a valve to receive 
feed water either from the donkey pump aforesaid 
or from the other pump irene de the engine, an 
arrangement only necessary where water is of 
uncertain quality, and time could not be spared to 
adjust or clean a pump should it get out of order. 
Ve must now proceed with the machinery 

mill. After being well sieved and having all dirt and 
foreign matter taken out, the first process to which 
seeds are subjected in order to extract oil from 
them, consists in passing them between rollers to 
crush the hard external kernel. These rolls are 
sometimes of unequal diameters, and sometimes 
fluted, or plain, and of equal diameters as in the 
present case, detailed views of the rolls in the mill 
under notice being shown in Figs. 1, 2, and 3 of the 
two-page engraving which we publish this week. 
Seed being shovelled into the hopper is fed to the 
crushing rolls by means of a fluted roller, and the 
quantity is adjusted by a slide which can be opened to 
any desired width, and fixed by means of lock nuts. 

The rollers are driven by a powerful belt, and 
are provided with fast and loose pulleys and a 
strap fork to start or stop them. One roller is 
carried by fixed brasses, and the other is permitted 
horizontal motion, so that the opening between 
them may be regulated. On each side of the frame 
there is a long bolt connected with the movable 
roller, and this bolt being tightened upon a strong 
spring gives an elasticity to the action of the rollers 
which is better and less dangerous than rigid con- 
nexions. Another feature in this arrangement 
worth notice is that the tensile strain is taken by 
two wrought-iron bolta, and is not communicated 
through the casting itself, 

In order to take out the rollers the cover and 
hopper are removed, and all the parts are free. 
There are oil cups cast in the cover which keep the 
bearings well lubricated; while as both the loose 
roller and feed roller are driven by spur wheels the 
machine is thoroughly reliable and certain in its 
action. The square bar underneath the fixed roller 
acts asa scraper, and the crushed seed falls through a 
spout down to a lower floor. 

After the seed has been crushed by rollers and the 
external husk has been broken, it next goes under 
atone edge runners, which weigh 2} tons or more 
each. ‘These stones revolving slowly on a vertical 
axis by a combined grinding and crushing action, 
reduce the seed to an equableconsistency ; and though 
many peculiar devices go to form one of these ma- 
chines the object attained is simple enough. The 
illustrations, Figs. 4 to 8 of our two-page engraving, 
show aside elevation with the cast-iron tray and 
bedstone in section, an external elevation, and also 
a larger scale section and other views of the eye- 
piece for the stones. 

Usually these machines are driven by large bevel 
wheels, but in this case a worm and wheel is sub- 
stituted, being more simple and compact, and equally 
effective, The worm is upon the main shaft, and is not 
arranged to be disconnected, for the stoppage of 
the edge ranners practically stops the entire mill. 
A wrought-iron girder fixes in the walls on each 
side of the mill, carrying the runner pedestal, 
and also one for the main shaft, This latter pedestal 
is grooved in its longitudinal section, in order to 
sustain the thrust of the screw in driving the stones. 
Carried round with the stones are two scrapers, 


| shown by the ry, oat A swivel above the worm ; 


of the |i 


wheel a lever outside to lift or lower the 
scoop as desired, and the attendant, however un- 
practised, cannot fail to work the machine properly. 

The axes of the stones are made of strong hollow 

ings bushed with brass, and a plain wrought- 
t through them, and is ed 
The plug shown in the 
transverse section on A B is taken out occasionally, 
so that melted tallow may be poured into the hollow 

t of the boss, thus serving to lubricate the axis 
or a considerable period of time. The runners and 
bedstone gradually wear away by use, and a large 
vertical range is allowed for their motion down- 
wards, and renewals are not very frequent. 

In order to express the largest quantity of oil at 
one operation it is necessary to have the seed made 
hot it leaves the edge runners, and this is done 
in a steam-jacketted pan, constructed as shown by 
Figs. 9 to 16 of our two-page sheet. The inner portion 
of this is a casting, and a wrought-iron jacket is 
lead eaveat it, the outside being felted and 
lagged. There is a wrought-iron cover with doors, 
which open to admit a charge, and inside a stirrer 
is constantly at work to insure the seed being 
uniformly heated, and to act as a scoop to drive it 
through the mouthpiece when open. ‘This mouth- 
piece is closed by a long plug, curved to suit the | 
continuity of the kettle, and when it is removed the | 
seed passes into two hoppers, which measure the 
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Sweden and Norway .. 
Austria 
Poland 
Prussia 
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The actual wooded area of the German Empire is 
about 34,900,000 acres, that of Austria and Hungary 
22,900,000 acres, of Russia in Europe 478,000,000 
—_ of Sweden and Norway 34,925,000 acres, and 
0 

U 


in 17,500,000 acres. 
pon the production of different kinds of timber 
on a given area, the authors publish a large amount 
of statistics tabulated and otherwise, amongst others 
the following, taken from official statistics published 
by the Grand Duchy of Baden, will be found of 
interest. The Table shows the production per 
acre for increasing periods, and for different kinds 
of timber. 

This chapter of forest statistics is succeeded by 


| another of equal interest on the management, sale, 





Production per Acre. Oak. 





ce. ft. 
At the end of 40 years 3,031 
Increase from 40 to 60 years 2 
End of 60 years 
Increase from 60 to 80 years 
End of 80 years 
Increase from 80 to 100 years 
End of 100 years ‘ 
Increase from 100 to 120 years 
End of 120 years 
The maximum of annual increase is 

reached at 

Mean increase per acre is, allowing for 


187 


5,219 


1,501 


10, 


In very good soil this increases 
Is reached at the age of 


in the subsequent operation. The bags used for 
this purpose are specially made of an exceedingly 
strong woollen cloth, and they are held by beak 
as shown, in the bottom of the hoppers; on the | 
hoppers being filled, the mouthpiece is closed, and | 
the sliding doors below opened, so that their con- | 
tents will fall into the bags, which are very quickly | 
removed, flattened, pl between horsehair mats, 


from the heated seeds. 

The kettle stands upon three tall cast-iron legs, 
and is supplied with low-pressure steam from the 
main boiler by means of a diminishing valve, and 
there is a little jet always open outside to allow the 


valve may be used, 
(To be continued.) 





and put into the hydraulic press trays to express oil | 


escape of air and water, or else an air-discharge | 


1,2 
724 


95 years 


127.27 
471.9 
115 years 


9 
110 | 


proper quantity to be put into bags for crushing | &c., of timber and standing wood, its transport, the 


mode of separating the bark, and the preparation of 
charcoal. In this chapter the authors give the 
following proportions between the trunk and 
branches of a tree at different ages. 
A tree of 150 years gives in branches 50 


” 120 ” +B) ” >. 
*” 90 9 - ¢ 29 
60 20 
7 30 ” ” ” 10 ” ” 
The chapter on qualities and faults of timber will 
| be found of considerable value, more especially as 
| it is illustrated by a large number of well-executed 
diagrams. The same remark does not apply to the 
| pages on working wood, too large a subject to be 
| treated of in such a work as that under consider- 
| ation, It is to be regretted that the authors have 
illustrated this section with a number of thecata- 
| logue blocks of M. Arbey, whose machines are of an 
| excellent but not of a representative character. 
The book concludes with a chapter on the commerce 


per cent. of the vo- 
lume of the trunk 


” ” 


” ” ” 9 ” 





which rest by their own weight upon the bedstone, 
one to gather in the crushed seed as it is forced out- 
wardly by the runners, and the other scraper to 
drive out that portion which has been forced to- 
wards the centre. ‘The curve of the outer scraper 
is peculiar, and it will not act well unless properly 
designed. 
When the ch has been left under the runners 
for the time found by experience to be enough, it is 
necessary to discharge it by a door shown in eleva- 
tion by one view and in section by the other, This 
is done by dropping a sickle-shaped scoop upon the 
bed, and opening the door, the crushed seed is 
gathered into a heap, and falls through the opening, 
and in one or two revolutions the bed is clean. In 
machines hitherto constructed the rope which lowers 
this scoop or raises it is attached to a lever going 
round with the machine, and the process looks a 
dangerous one, and certainly requires practice to 
manage. One of the improvements in the machine 


LITERATURE, 
-—+—— | of timber, including the exportations and importa- 
Les Bois Indigénes et Etrangers: Physiologie, Culture, | tions into France. Altogether MM, Dupont and De 
Production, Qualités, Industrie, Commerce. By MM. | la Grye have produced an excellent work, and one 
A. E. Dupont et Bonquet de la Grye. Paris: J. Roths- | that will be found almost of equal value for English 
an. ; . . . _, | a8 for French readers. 
ALTHOUGH falling short in many respects, this is at | 
once an interesting and valuable k. As indi- 
cated on the title-page, the first portion deals with | 
the subject from a physiological point of view, and | 
enters at considerable length into the organism, the | 
development, and reproduction of timber. In con- | 
nexion with this part of the subject is an inquiry | be 
into the various causes which exert an influence 
upon vegetation—the nature and humidity of the 
soil, heat, cold, light, winds, parasites, &c., as well 
as upon the influence of forests on surrounding lands. 
A fairly extended chapter follows upon arboriculture, 
and this is succeeded by some valuable forest statis- 
tics. From these we learn that at the end of 1874, 
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illustrated consists in the arrangement for working 
the scoop. ‘The upper part of the vertical cast- 
iron shaft carrying the runners is constructed 
hollow in the centre, and a wrought-iron spindle 
passes down, and connects with a weighted lever 
that retains the scoop in an elevated position, as 


in France, the State owned some 2,449,700 acres of 
forest, to the communes and public establishments 
belo 4,701,000 acres, while 12,350,000 = 








were in the ion of private indivi e 
following Table shows the percentage of wooded 
areas, for the following countries : 
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THE DUNDEE GRAVING DOCK. 

Great regret is at present being felt and expressed in 
Dundee in consequence of a most untoward accident which 
has befallen the new graving dock just at. thetime when it 
was about to be opened for public use. It became known 
on Monday that a seriously faulty condition bad shown 
itself in the floor of the dock, and in the course of the day 
a meeting of the Works Committee of the Harbour. Board 
was held to consider a letter on the subject from Mr. Cun- 
ningbam, the resident engineer, and to re-olye what action 
should be taken in the matter. In his letter Mr. Cunning- 
ham stated that he regretted to have to inform the trustees 
that the floorof the new graying dock for about one-third 
of its length at the eastern end had shown signs of weak- 
ness, and that it would not be prudent in the circumstances 
to attempt to make use of the dock fill it should be 
strengthened. The whole length of the floor was built 
in exactly the same manner, but the work at the eastern end 
had been but reeently constructed, and being comparatively 
green, had yielded to the pressure benesch it. 

Some discussion took place reg the cause of the 
accident, in the course of which it was stated that a good 
deal of difficulty had been encountered from first to last at 
the point where it was believed the water had first forced 
itself through in connexion with the founding of the quay 
walls, and that it was probable the accident was due to the 
existence of some defect which was only by chance likely 
to be discovered. Others thought that the manner in which 
the dock had been constructed was faulty. It was stated 
in reply to questions that the floor had burst ap for a length 
of 40 ft., and that the water was coming in at several place:. 

Similar casualties are said to have occurred within the 
last few years at Belfast, Greenock, Leith, and London, and 
therefore the trouble now experienced at Dundee is not 
singular and not a novelty, Thedock, it may be men- 
tioned, was planned, and all the specifications for it approved, 
by Mr. Harrison, President of the Institution of Civil Engi- 
neers; and it has been constructed under most careful in- 
epection by the resident engineer. The follewing is the 
onstruction of the floor beginning from the surface: 

1. Convex arch of mason work, resting upen 
2. Oval bed of lime cement, resting upon 
. Concavé arch of mason work, resting upon 

4. Deep flat bed of concrete. 

Before the Works Committee separated they decided that 
a sub-committee should consider what was the best course 
in the circumstances to pursue, with power to consult Mr. 
Leslie, C.E., Edinburgh, if they should deem that ad- 


visable. 
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CIRCULAR SHAPING MACHINE. 

We illustrate on page 138, a 4-in. variable stroke self- 
acting circular shaping machine, which is shown at the 
Cheetham Hill Exhibition, Manchester, by Messrs. Shaw, 
Hossack, and Co., of Openshaw, near Manchester. The 
machine is of a very useful type, and is specially adapted 
for shaping joint ends, spring links, &c. It bas vertical 
and radial motions on the ram-head, a steel revolving man- 
drel, and a movable stay and sliding bracket for supporting 
mandrel, while it is also fitted with a self-acting variable 
feedmotion. The pin for the toolholder fap is of steel with 
steel bushes, as is also the toolholder and set screw, and the 
worm and worm shaft. The machine exhibited at Cheetham 
Hill is very well finished. 








ROYAL SCOTTISH SOCIETY OF ARTS. 

Arthe eoneluding meeting of the fifty-fourth session of 
the Royal Scottish Society of Arts, which was recently held, 
there were submitted reports from committees rding a 
number of communications that had been remi' to them 
for consideration after being read at meetings of the Society. 

Centrifugal Governor.—Upon Mr. George Slight’s cen- 


trifugal governor the committee reported that the instru- 


ment was, as stated by the inventor, a modification of Pro- 
fessor Smyth’s governor for equatorial telescopes, that the 
‘isposition and arrangement of its parts were well adapted 
for the purpose to which it was applied, and that it was an 
improvement on the governors formerly in use. The com- 
mittee had no doubt that in rough weather a greater regu- 
larity in the revolution of the lights on light-ships would 
obtamed hy means of the invention. 

Continuous Railway Brake.—During the session a con- 
tinuous railway brake was brought under the notice of the 
Society by Mr. Hugh Elder, om the committee in report- 
ing upon it explained that it was on the chain principle, that 
it was continuous, and embodied an arrangement by which 
the momentum of the train was made availableas the power 
by which the brake was actaated. The necessary force was 
obtained from the motion of the wheels by gradually press- 
ing afriction pulley against them until the required effect. 
was produced on the brakes. The committee were of opinion 
that by this arrangement in ordinary conditions there would 
be abundance of power to accomplish the stoppage of any 
am to whieh it might be applied with t idity. 
Whether or not its use would entail di to passengers 
fram the method by which the retarding force was brought 
to hear would appear on trial. The system 


plicated nor expensive to tip, nor the force to 
work it cost os : for whl gull be worked by 
guard, it was under the completé control of the 


the 
driver, and an im: consideration was that, the 
train become ly toe 


automatically ‘“ brak committee had not i 
seard of the principle §{ automatic action of 
Connexion upon the brakes of passing trains, though ma- 
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themselves in communication with, connected 
manufacture in Kirkealdy. The trials made with the model 
machine were so hopeful that a full-sized machine had been 
nearly completed, and would shortly be tested. Favourable 
expectations of the machine were entertained. 
Type-Setting and Distributing Machines.—The com- 
mittee on Mr. Fraser’s type-setting and di 
chine stated, that when worked in conjunction, seemed 
capable, in the hands of skilful operators, of me Jn 
very great saving in compositors’ work; and though thei 
original cost must no doubt be considerable, yet, seeing 
that they could easily be worked by female Sheen, the 
qompetaive cheapness of that labour would most likely 
render them economical as well as swift. To printers of news- 
papers and periodicals especially, and of some classes of book- 
work, they would, no doubt, prove very valuable. Regard- 
ing the mechanical structure of the machines, the report 
proceeded to say, that though, at first sight, they looked 
in 
r 


é 


somewhat complicated, yet they were not really so; and i 
concluding their report, the committee that Mr. 
Fraser had certainly produced machines by means of which 
the ordinary type now in use might be set up and also dis- 
tributed with a rapidity hitherto unattainable, and t 
trusted that his ingenuity and perseverance would be ade- 
quately rewarded. 

Improved Fire and Damp Resisting tacle.—The 
invention deseribed before the Society by Mr. W. H. Cham- 
bers, was favourably reported upon by the committee a 
pointed to consider it. Both in the combination of 

ing materials, and in the 


pss mop hike regada 5 af otyaer ghey 
a magazine or safe to traders, sportsmen, &c., could not in 
the opinion of the committee be over-estimated. 

were also submitted on Black’s “‘ Marine Plavio- 
meter or Rain Gauge,”’ Mr. Thomas 
hotal Combination of several Flames,” in relation to 
ighthouse illuminations, and Maxwell’s “‘ Self-Acting Safety 
Lock for Railway Carriages.” 





WATER 'TANK.FRAMES FOR 
LOCOMOTIVES. 


To THe Eprror or ENGINEERING. 
Srr,—I observe in your notice of Mr. Brown's tank loco- 





motive in your last number, 111, that it is said that} 
i ilding in the 


the plan of construction by water 
part of the frame, was first patented by Mr. 8. D. Davison, 
of Leith, in 1859. This may be; at same time I may 
ee ee ee ee en de- 
signed and constracted on this system by Mr. Robert Sinclair, 
for the Caledonian Railway, in 1849. The account of it is 
to be found in Railway Machinery, at 234. 

Lam, Sir, yours fai y; 


D. K. C. 
London, August 10, 1875. 








Russtan Rartway Conrracts.—We notice that 
Messrs. Guy, Swift, and Co., of Thrapston, have secured 
in the face of foreign competition a considerable contract 
from the Vistula Railway Company for railway material. 





A Roman Tunwet ry Atorers.—Several civil engi- 
neers with the surveys for a water conduit from 


Tondja to ie, have a interesting and im- 
portant di A mountain w was situated in the 
i conduit was to be tunnelled for a 

h of 458 metres, and in searching for the most suitable 
place the engineers an tunnel 2.15 metres 
in height, and 6 metres in circumference. It is that 
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drill at each end of the travel. Thus a slot, equal to the 
length of the travel of the work or the drill, as the case 
may be, and of a width equal to the diameter of the drill, 
is made. If drill No. 1 is em to cut a recess, it will 
lea+o an angular corner, while No. 2 will of course leave a 
round one, the bottom of the recess in either case being left 
quite flat, since the bottom of No. 1 is flat of itself, while 
the rounded corner of No. 2 cuts away, as it travels along, 
the cone A, which, as shown im Fig. 9, is made when 
neither the drill nor the work travels. 

Slot drill No. 1 is made by filing the eutting end square, 
level, and true to the requisite diameter and shape, and then 
backing off, that is, filing away on one side, the edges from 
the centre of the drill, outwards and across the bevelled 
eorner, as shown in Fig. 7; while No. 2 is made by filing 
up the cutting end true, level, and square, and then fili 
out the curved hollow centrally in the end face, with a roun 
file beld at an angle with the centre line of the width of the 
drill, as shown by the dotted line C in the end view [ No.2 
in Fig. 7, after which the corners A A should be rounded 
aud backed off. The thickness at the cutting end of drill 
Neo. 1 should be the same as that given for common drills, 
while No. 2 may be left somewhat thicker, to give it extra 
strength, since its form renders it comparatively weak. The 
reason for keeping the end of No. 1 as thin as a common 
drill is that it base at the junction of its two cutting edges. 
centrally on the end face and between the bevelled corners, 
a cutting edge across the thickness of the drill, as shown in 
end view, Fig. 7, and is in that respect subject to the 
defect before mentioned as inherent in common drills. This 
defect does not, however, exist in slotting drill No. 2, in 
which the bee on the outside faces extend clear 
to the centre of eter of the drill. 

Slotting drills should be tem to a deep brown, and 
should be supplied freely with oil when employed to cut 
wrought iron or steel, but must be kept perfectly dry when 
nsed upon cast iron or brass, They are revolved at a higher 
rate of speed than common drills. To employ them ina 
common drilling machine, whose table has no horizontal 
sliding motion, it is to make a chuck which will 
bolt to the machine table ; the chuck is to be ided with 
a pair of jaws to clamp the work, and to make the upper 
part of the chuck movable upon a slide in the lower part. 
Such a chuck is shown in Fig. 10, A being the jaws, 
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wherein to hold the work by means of the screws F, of 
which there must be at least two, B being the bed, provided 
with the slide C, along which the head A is operated by 
means of the handle E, which turns a screw running down 
the centre of the slide and working in a nut attached to 
the centre of the head A. The lugs D D are provided with 
holes through which to bolt the bed to the drilling machine 
table 

In using such a chuck, the operator will be very apt to 
vary the distance to which he moves the slide at each cut, 
the effect of such variation being to cause the edge of the 
slot or keyway to be very uneven. To remedy this, it is 
best, after having drilled to the depth, to wind the 
slide and set the drill i a slight cut out of 
one end of the slot at t ; then (keeping the chuck 
statio’ ) to feed the 
cutting the end out quite 
cots at the commencement of 
immediately after the work is 
the slot a li less than the requi 
leave a little to come out of each end of the 
described) to true it. It is obvious that . 
be employed in the jaws, whereon to rest the work, or 
to make up the width between the ends of the screws F, 
and the opposite jaw of the chuck. 

There is probably no one cutting tool ased in a machine 
which saves so much labour as the slotting drill, because it 
performs a duty that no other tool or machine can perform, 
and which is moreover a most difficult and tedious one. 
Before the advent of this tool, deep keyways were cut out 
of the solid metal in the following manner : First, plain 
holes were drilled through the work, as shown in Fig. 11, 
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and then these boles were pl up by havi i of 
round iron driven tightly 5 "Then new holes were 
drilled, the ceutre of each new hole being in the thin wall 





























idth parallel. 

; ill in vogue 
being confined mainly to jobbing and i 
also mp pe for very narrow and 

ill cannot be 

leas than about 4 of an inch in diameter, 
and pPringing of the drill. If, however, twist drills 
loyed to ori A - 


one Guyer / , 
pieces of iron may be dispensed with, for the reasons 
shown by Fig. 6 and its accompanying explanatory 
remarks. 

It wy Ayo be observed that the principles of the action 
of the slot drill have been applied to a variety of purposes 
in wood-working, [seer ——— which is its use in 
Boult’s panelling and dovetailing machine. In its adapta- 
tion to wood as in its adaptation to iron, there is no other 
tool at all capable of performing the same kind of duty, 
irrespective of either time or quality. 


PIN DRILLS. 


The next form in which the drill appears is the pin drill, 
which is « drill having a pin projecting beyond between 
its cutting edges, as shown in Fig. 13, A A being the cut- 
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ting e . The of this drill is to face off the metal 
round the outside of holes, the pin B fitting into the bole 
80 as to steady the drill and keep it true with the hole. In 
making this tool, the pin B, the C, and the ends 
forming the cutting edges A A, should turned up true in 
the lathe ; the bac off may then be filed, leaving the cut- 
ting A, with t ing marks barely effaced ; thus 
they will be sure to be true at an equal height from the 
end of the pin, so that both the cutting edges will perform 
duty, and not one only, as would be otherwise the case. Pin 
drills should be tempered to a deep straw colour, and run 
at a com tively slow — using oil for wrought iron 
and steel, and running dry on cast iron and brass. In 
cases where, for want of an assortment of pin drills, there 
is none at hand with a pin suitable for the size of hole re- 
quired to be faced, a having one too small for the hole 
may be made up to the ui size placing upon it a 
ring of iron or brass of the requisite thickness and about 
equal in depth to the pin. 


COUNTERSINK DRILLS. 

Of countersinks, there are varions forms; but before 
proceeding to describe them, it may be as well to observe 
that the pin drill described above may be employed as a flat- 
bottomed countersink. Fig. 14 represents a taper counter- 


sink, such as is employed for holes to receive flush rivets or 
countersunk head bolts. this form of tool being mainly em- 
ployed for holes above ,°,in. in diameter. It should be made, 
tempered, and used as directed for pin drills. In temper- 
ing these tools, or any others having a pin or — to 
serve as a guide in a hole, the tool should ened 
right out from the end of the pin to about j in. above the 
eu . Then lower the temper of the metal (most 
atand near the cutting edges), leaving the pin of a light 





serrations forming cutting or teeth, and B is filed at 
the conical end exactly to oe = a the . 
ag Se eutting. Either of them wi 
smoothly, oil being applied when they are used upon stec! 
or wrought iron. 4 tothe 8 

Common drills, groun requisite angle 
sometimes used as countersinks, but they are a 
true and uneven. For fine and light work, pin drill, 
with its cutting edges either at right angles to the centre 
line of the pin, or at such other as may be required, 
forms the best countersink ; it s however, have more 
than two cutting edges, so that they may steady it. Fig. 16 


presents an excellent form of this tool, having four cutting 


is tool is formed by ing up the whole body, filing 
out the posses four the cntters, and back- 
ing the latter at the ends only, so that the circumfe- 
rential edges will not out, and the recesses or counter- 
sinks will be all of one diameter 








BE.aian Iron.—The aggregate quantity of iron exported 
by Belgium to Great Britain in the first of this year 
was 16,681 tons. Belgium has forwarded smal] quantities of 
iron this to China, the West Indies, Brazil, the Ar- 
gentine blic, and the Republic of Uruguay. 


Betoran Coau.—In the first half of this year, Belgium ex- 
ported 1,930,000 tons of coal, against 1,779,000 tons in the 
corresponding period of 1874, and 2,141,000 tons in the 
corresponding period of 1873. In these totals the exports 
to France figured for 1,851,000 tons, 1,678,000 tons, and 
2,064,000 tons respectively. 

An Eeyprian Raruway.—A great railway in Egypt, from 
Cairo to Khartoum, is rapidly ; it is proposed 
to extend it westward to A have been pre- 
pared for a line from Khartoum to the frontier of Abys- 
sinia, the acquisition of that country by the Egyptian (o- 
vernment being regarded as only a question of time. 

Sprine Hrit Coat Mixns.—These (British American) 

i ing some attention. are said to have 

t 


They 
ago, were leg | developed 
Company, whose chats. in paintings ly held in St. John, New 
Brunswick. Three workable seams have been attacked 
one is 13 ft. in thickness. 


Norrnern CoLonisaTion Raruway.—The Northers 
Colonisation (Canada) Railwa Coagene ae work on 
the portion of tte fins from Geenel north to wa, and 
notice has been given to the engi and other employés 
pe arom ge Lepecaomngy a, Se, OS ES eS 
ployment. company is. ever, continuing to lay 
track between Montreal and Grenville, and hopes to have 
locomotives running upon it by the middle of August. 


Srpwey Warer Surriy.—The Sydney (N.S.W.) City 
ee eS eee has been giving its atten- 
tion to ion of the water supply of . At the 
invitation So suanticien, Sa meret gore gee? 
Mr. D. C. Robertson, water inspector, assist Professor 
Liversidge, G Rens yowdle fremont tice 

i A start was made, and fourteen 
the tunnel at Woolloo- 
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OIL MILL MACHINERY FOR THE SCINDE, PUNJAUB, AND DELHI RAILWAY. 
CONSTRUCTED BY MR. ARTHUR RIGG, ENGINEER, LONDON. 


Fig 18. 























- 
? 
eee eal 


Berore* the application of hydraulic presses for 
extracting oil from seed, the process was generally 
accomplished by wedges driven by heavy timber 
stampers worked by large windmills, the seed being 
placed in similar bags to those now employed. Hy- 
draulic presses are found a great improvement upon 
this primitive operation, and are generally made 
with 12 in. rams, and worked at pressures of about 
1} tons to 2 tons per square inch. Figs. 17 to 25 


show one of these presses as employed in the mill | 


we are describing. Each press is provided with 
four trays, for using horsehair mats, which slide in 


between the cheeks, and are all pressed together, } 


each in its own tray, by the 12-in. ram. This 


action expresses the crude oil from the seeds, and it | 


flows into channels round each tray, and passes away 
to tanks underground, from which it is pumped up, 
and either sold at once, or filtered and prepared for 
use 


There are four strong turned wrought-iron pillars | 
which connect the press with its head, and also per- | 


form the duty of guides for the trays, and studs 


screwed into these pillars become supports to the | 


trays, so that they are left resting at equal distances 
apart when the ram descends, There is a certain 
looseness in the movement of the trays to prevent 


them binding should the seeds in the bags be irre- | 
gularly distributed. The illustrations show a vertical 
section of one of the presses, partly in side eleva- | 


tion; a plan of the press, and of the head, and 
several views of the trays. 
After the oil has been expressed, a valve is opened 


which permits the trays and ram to descend by their | 
own weight, forcing the oil (generally used in these | 
presses instead of water) back into a tank under | 
thepressure pumps. The horsehairmats are taken out | 


and the woollen bags stripped of their contents, which 
now are the oil-cake of commerce used general] 
to feed cattle. These cakes are pared and placed in 
racks for a time to cool and then afterwards stored 


* Concluded from page 140. 








| up. ihe ae are thrown under the edge runner 
| stones and reground, so that no parts of the cakes 
| can be disposed of without being thoroughly pressed 
| and a large percentage of oil extracted. 

The hydraulic pumps, of which general views 
are shown by Figs. 26 and 27 (see page 146), keep 
up a constant supply of high and low-pressure water 
for the presses. One has aram | in, in diameter and 
gives pressures up to 2 tons per square inch, the 
extreme limit required ; and the other up to about 
500 lb. per square inch. The object of the latter 
pump is to take up the slack quickly in the 
presses and so save time, for it is of importance that 
| the seed be not cooled while lying between the trays. 
With these pumps the framing and tank are cast in 
| one piece, so that the only bolts carrying tensile 

strain are those of the pedestal caps. The pumps 
are driven bya spur wheel and pinion, the being 
carried on a shaft in bearings, also cast with the 
main framing, and there is a strap fork to throw the 
belt on or off the fast or loose pulley. The connect- 
ing rod and slide block, with their adjustment, are 
shown in detail, and it will be noticed that the crank 
brasses are of peculiar construction, the brass bein 
~~ away as —_— as — and showing the a 
bolts partially through. As the pressure is always 
downwards, these bolts require no great sousagl 


cap, and the connecting rods are of substantial 
strength. 

On the upper part of the tank there isa cover and 
cullender or perforated plate to admit water, and 
prevent dirt from entering to the detriment of the 
pumps, and in the lower there are two water- 
tight covers over holes for cleaning out the tank 
when necessary. 
| ‘The details of the hydraulic 


ps are shown on 


y anenlarged scale, with much completeness, by Figs. 


| 28 to 45 (see 147), and from these details it will 
| be soem thas 


high and low- pumps are of 
| similar rane dotgh, ba a ering in proportions 





The oil cup is made out of the solid wrought-iron | ap 


Fig 19. Fig 20 





according to their duty. The chief peculiarity in 
these pumps consists in placing the safety valve in 
communication with the body of the pump, so that 
the low-pressure pump can force water through its 
safety valve, while the high-pressure pump is acting, 
and thus the same main carries water (or oil) to 
the stop valves which distribute it to any press. 
These stop valves consist be pt ao = outlet 
which supply pressure to an e ic presses, 
or else pi A na rere Ae them and a return 
pipe to the tank. By this plan the same supply of 
water (or oil) in the tank is used, and it is simply 
pumped backwards and forwards, by the pumps to 
the presses, and by the presses to the tavk, 

The detail views include, as will be seen, sections 
of the suction valves for each pump, cross sections 
showing the safety valves and their outlets back 
into the tanks, details of connecting rods, a small 
steel valve extractor, and the unions for hydraulic 


ee being pressed out of the seeds, oil passes 
into an underground tank and there settles to a 
certain extent, and is pum afterwards by hand 
or power as convenient ; same pum 


machine to be worked by power when the handle is 
taken off and power is available. The vertical section 
gives the of the 
the 
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THE CENTENNIAL INTERNATIONAL 
EXHIBITION OF 1876.—No. V. 
By J. M. Wirson, Philadelphia. 

Tae fourth session of the Centennial Com- 
mission commenced May 7th, 1873. The President, 
Honourable Joseph, R. Hawley, in opening the session 
stated that al h the Commission had been 
organised some fourteen months, yet this was in 
reality the first annual meeting ; that up to within 
the last three or four months, success had not been 
certain, but the fact that there would be an Exhibition 
was now established ; it remained for the Commission 
to determine as to its magnitude, and the work 
before them was considerable. 

The people of Pennsylvania and Philadelphia 
had responded nobly to the eall, and enough had 
been subscribed to insure against failure. At least 
two and a half millions of dollars had been 
* placed,” 

The session having been opened the reports of 
the various committees were presented, detailing in- 
formation on the work that had been accomplished 
by them since the last session, the important items 
of which we have already noted. In reference to 
the reported progress made by the Women's Cen- 
tenniai Committee of Founayiventa in procuring 
subscriptions to stock, a resolution was passed by 
the Commission cordially accepting the co-operation 
of the women of Pennsylvania, and gratefully recog- 
nising the value of the labour performed and pro- 
posed, and recommending the organisation of 
women’s associations for co-operation in the great 
work in other states, by the Commissioners in the 
states and territories respectively. 

A communication was received on the second day of 
the session from the directors of the Centennial 
Board of Finance, stating that they had assembled 
on the lst day of May, and organised in accordance 
with law, by the election of John Welsh, of 
Pennsylvania, president, William Sellers, of Penn- 
sylvania, first vice-president, and ‘Thomas Cochran, 
of Pennsylvania, temporary secretary, and were 
now ready to receive any communications, and to 
enter upon the duties devolving upon them by the 
Act of Incorporation approved June Ist, 1872. We 
would mention here that Mr. Frederick Fraley, of 
Philadelphia, was afterwards regularly appointed 
secretary and treasurer to the Board of Finance, and 
still holds that position. The members of the 
Centeunial Board of Finance and the State Board of 
Supervisors were introduced to the Commission and 
cordially received, President Hawley stating that 
the Commission would be very glad to give these 
two important bodies any information or receive any 
from them, ‘The State Board of Supervisors were 
appointed by the State of Pennsylvania for the 
purpose of supervising the expenditure of the State 
appropriation of one million of dollars to the Per- 
manent Memorial Hall. The occasion was taken 
by prominent members of the different bodies to 
interchange their views in regard to the prospects 
of the Exhibition, the magnitude of the work to be 
done, and the best methods of accomplishing it. A 
resolution was subsequently passed by the Com- 
mission expressing to the Centennial Board of 
Finance and to the Board of Supervisors of the 
Centennial Fand of the State of Pennsylvania, the 
profound gratification of the Commission at the 
promptness and alacrity with which their respective 
organisations had been completed, their full appre- 
ciation of the warm cordiality with which the full 
co-operation of the respective Boards had been 
tendered, and the active confidence felt by the 
Commission that by the joint efforts and harmonious 
action of the Commission and assisting associations, 
the International Exhibition could not fail to be 
attended with decided success. 

On the 9th of May a resolution was passed autho- 
rising the Executive Committee to elect one of its 
own members to be known and recognised as Di- 
rector-General, whose office should be at the head. 
quarters of the Commission in Philadelphia, and 
whose duties, powers, and compensation were to be 
fixed by the said Committee. In accordance with 
this authority the Honourable Alfred T, Goshorn, 
of Obio, was elected by the Executive Committee to 
the position of Director-General. 

At the election for officers of the Commission 
which took place during this session, the Honourable 
Joseph R. Hawley was re-elected president, Hon- 
ourable A. T. Goshorn, first vice-president, and 
Mr. John L.4 Campbell, of Indiana, secretary. 
Honourable D. J. Morrell, of Pennsylvania, was 
re-elected chairman of the Executive Committee. 


On the 10th of May the Executive Committee 
presented to oe ye a ares and im- 

rtant report from Mr. Henry Pettit, special agent 
ee Vienna, and on the 12th one from Mr. Blake, 
these gentlemen having made use of their 
time and obtained valuable information for the 
Commission at very short notice. The Commis- 





sion adjourned its fourth session on May 13th. 


tennial Exhibition, were fo y transferred by the | 
Park Commission to the Centennial Commission | 
with appropriate ceremonies. The various com-| 
mittees and invited guests met at Independence 

Hall, and after a formal presentation to the mayor 

of the city, were driven out to the park, a hand- 

somely decorated stand having been erected for their 

use on the site intended for the Memorial Hall. Al 
flagstaff stood in the immediate foreground with a/ 
flag furled at the top ready to be thrown to the | 
breeze at the proper moment, and the beautiful | 
plateau in front, as far as the eye could reach, waa | 
covered with people and troops. Many eminent) 
men were present; Honourable Geo. M. Robeson, | 
Secretary of the Navy, representing the President, | 
who was absent owing to the death of his father ; 

several other members of the Cabinet, also the 
governor of Pennsylvania and staff, governors of 
other states, Centennial Commissioners, &c. During | 
the ceremonies of transfer, President Hawley of the | 
Centennial Commission occupied the chair, with | 
Secretary Robeson on his right, and Secretary of 
War Belknap on his left. 

The ceremony was opened by Bishop Simpson, of 
the Methodist Episcopal Church, with prayer. 
Honourable Morton McMichael, president of the 
Park Commission, then delivered an eloquent ad- 
dress, and made a formal transfer of the grounds to 
the United States Centennial Commission, turning 
to President Hawley at the close and addressing 
him as follows: ‘ To you, sir, as the representative 
of the Centennial Commission of the United States, 
in the constructive presence of the chief magistrate 
of the nation, and the actual presence of his| 
constitutional .advisers; in the presence of the} 
governor of the commonwealth of opera 
and his official staff ; in the presence of the mayor 
and the councils of Philadelphia; in the presence 
of these dignitaries gathered from all parts of the 
Union to mark the national character of the cere- 
mony; in the presence of this multitude of my 
fellow citizens who are here to sanction and ap- 
prove the act; in behalf of the Commissioners of | 
Fairmount Park, to whom its legal custody has been 
confided ; 1 now, publicly and formally, transfer to 
your keeping all the land designated and described 





in the maps and oars herewith presented. And 


in the same behalf I hereby confer on the Centennial 
Commission full power to hold and possess and em- 
ploy this land for so long and in such manner as 
the needs of the International Exhibition, instant 
and prospective, ma uire. 

se yer sir, this aie, which fulfils an essential 
provision of the law creating your Commission, | 
being thus made, who shall doubt that—stirred by 
memories of the turbulent past, urged by know- 
ledge of the flourishing present, inspired by anticipa- 
tions of the promising future—the people of the 
several states, and the states themselves in their) 
sovereign capacities, as well as the Congress of the 
United States and all the branches of the Federal 
Government, will so assist your endeavours that in 
1876 you will be enabled to —_— to the world a 
apectacle which, while typical of the skill and culture 
and ingenuity of the older nations, will conspicuously 
demonstrate what the thrift, intelligence, enter- 
prise, and energy of our own, under the beneficent 
rule of free institutions, and with a due sense of 
reverence for Almighty God, have achieved in a 
single century of existence.” 

To this President Hawley replied in an able 
address, accepting the ground, ‘‘ and most heartily 
thanking the president and Commission of Fair- 
mount Park, and the authorities of the noble City 
of Philadelphia for their patriotic action and the 
generous words that accompanied it,” closing his 
remarks as follows, “In token that the United 
States Centennial Commission now takes possession 
of these grounds for the purpose we have described, 
let the flag be unfurled and daly saluted.” As the 
last words fell from the speaker's lips the starry 
emblem of the Republic was thrown to the breeze 
and a salute of thirteen guns followed. 

Governor Hartranft, of the State of Pennsylvania, 











then made announcement that pursuant to the 


— of the Act of Congress for the 
nternational Celebration, being informed by 
the ts of the Centennial Comniission, and 
the tennial Board of Finance, that ion had 
been made for the erection of suitable ings for 
the purposes of the International Exhibition, he 
had felt it his duty to certify the same to the 
President of the United States, and had forwarded 


On the 4th of July, 1873, the grounds at Fair-| him a certificate to that effect, duly signed, on the 
mount Park, set apart for the purposes of the Cen- | 24th of June, which he then proceeded to read. 


The Honourable George M. Robeson, Secretary of 
the Navy, and delegated representative of the 
President of the United States, and representative 
of the State ry gag for the occasion, was then 

resented, and by the President’s authority and in 
is name made the following proclamation : 


By the President of the United States of America. 

- A PROCLAMATION. 

/HEREAS, by the Act of Congress, approved 
March three, eighteen hundred and soiglie-one, 
poeeg for a National Celebration of the one 

undredth anniversary of the Independence of the 
United States, by the holding of an International 
Exhibition of Arts, Manufactures, and Products of 
the Soil and Mine, in the City of Philadelphia, in 
the year eighteen hundred and seventy-six, it is 
provided as follows : 

“ That whenever the President shall be informed 
by the Governor of the State of Pennsylvania that 
Ss has been made for the erection of suitable 

uildings for the purpose, and for the exclusive 
control by the Commission herein provided for, of 
the proposed Exhibition, the President shall, through 
the Department of State, make ep ges of the 
sane, setting forth the time at which the Exhibition 
will open, and the place at which it will be held; 


} and he shall communicate to the diplomatic repre- 


sentatives of all nations copies of the same, together 
with such regulations as may be adopted by the 
Commissioners, for publication in their respective 
countries ;” and 

Whereas, His Excellency the Governor of the said 
State of Pennsylvania did on the 24th day of June, 
eighteen hun and seventy-three, inform me 
that provision has been made for the erection of said 
buildings, and for the exclusive control by the 
Commission provided for in the said Act of the pro- 
posed Exhibition ; and 

Whereas, the President of the United States 
Centennial Commission has officially informed me 
of the dates fixed for the opening and closing of the 
— Exhibition, and the place at which it is to be 

eld, 

Now, therefore, be it known that I, Ulysses 8. 
Grant, President of the United States, in conformity 
with the provisions of the Act of Congress aforesaid, 
do hereby declare and proclaim that there will be 
held, at the City of Phi ag > in the State of 
Pennsylvania, an International Exhibition of Arts, 
Manufactures, and Products of the Soil and Mine, 
to be opened on the nineteenth day of April, Anno 
Domini eighteen hundred and seventy-six, and be 
closed on the nineteenth day of October, in the same 
year. (The time was afterwards changed and 
made from the 10th of May to the 10th of No- 
vember. 

And in the interest of , civilisation, and 
domestic and international friendship and inter- 
course, I commend the Celebration and Exhibition 
to the people of the United States ; and in behalf of 
this Government and people I cordially commend 
them to all nations who may be pleased to take part 
therein. 

In testimony whereof I have hereunto set my hand 
and caused the seal of the United States to be 
affixed. 

Done at the City of Washington this third 
day of July, one thousand eight hundred 

[L. S.] and seventy-three, and of the Inde- 

pendence of the United States the ninety- 
seventh, 
U.S, Grant. 

By the President, Hamilton Fish, Secretary of State. 

The proclamation was followed by the general 
regulations adopted by the Commission, and Secre- 
tary Robeson concluded the ceremonies of the day 
by stating that ‘in making this jon the 
President desired to express his deep personal in- 
terest in the objects of the great enterprise, his sym- 
pathy with the patriotic endeavours being made, his 
appreciation of the fitness of the place and the occa- 
sion desi . his earnest desire that ‘all nations’ 
would take part in this triumph of human industry 
and skill on the great memorial occasion of a people 
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whose energies are drawn from every land, and his 
hope and confidence that in its spirit and its success 
the ‘ Exhibition and Celebration’ would remain a 
lasting illustration of peace and civilisation, of do- 
mestic and international friendship and intercourse, 
and of the vitality of those great principles which 
lie at the foundation of human progress, and upon 
which depend our national strength, development, 
and safety.” With this expression the great Exhibi- 
tion was commended to the patriotism of our whole 
people and the co-operation of the world. 

This proclamation, together with a copy of the 
general regulations, was forwarded officially to each 
foreign Government, and also to each minister of 
the United States accredited to a foreign Govern- 
ment. 








LITERATURE, 


A Digest of the Reported Cases relating to the Law and 
Practice of Letters Patent for Inventions decided from 
the Passing of the Statute of Monopolies to the Present 
Time. By Ciement Higorns, M.A., F.C.8., of the 
Inner Temple, Esq., Barrister-at-Law. London : Butter- 
worths, 1875. 

Tuis work is one of a class which more or less 

directly concerns a great many engineers, for of all 

subjects outside the art of the engineer probably no 
single one possesses more practical interest for him 
than the administration of the Patent Laws, 

Engineers, poets so called, are essentially in- 
ventors, a considerable ay en of them being 
largely engaged in those branches of invention 
which come within the operation and influence of 
the Patent Laws. In this way the engineer having 
conceived some alteration of an existing state of 
things likely, in his opinion, to be productive of 
beneficial results in practice and remunerative to 
himself, becomes deeply interested as to the bearing 
of the Patent Laws upon his particular case. 

The bearing of the laws is to be deduced from a 
consideration of the interpretations that have been 
put upon them, and this naturally involves reference 
to precedents. 

Of these there are many, some contradicting 
others, so that a due appreciation of their bearing 
isonly attainable by arriving at a clear understanding 
of each case consulted. 

Now, it is an unfortunate fact that notwithstand- 
ing the enormous annual surplus revenue from 
patents, we have no recognised reporting organ 
for patent cases, such as is to be found in the offi- 
cial gazette of the United States Patent Office. The 
— of English patent law cases are spread over 
a large number of costly publications—we are afraid 
to say how many—wherein a solitary patent case 
may not unfrequently be found among a vast 
amount of irrelevant matter. Hence, to say nothing 
of the verbosity of some of these reports, it is ob- 
viously impracticable for the man of business under 
ordinary circumstances to get together and consult 
even a tithe of the authorities he would have to ex- 
amine to arrive at an approximate idea of the bear- 
ing of the law upon any particular point. Thus it 
happens that the anxious inquirer bent on making 
his own investigation has to resort to some treatise, 
wherein he hopes to find the pith of all the principal 
reports. 

In addition to several valuable sets of reports of 
patent law cases commenced but unfortunately not 
followed up—for example, the reports of the late 
Mr. Webster, the late Mr. Carpmael, and those of 
Mr. Macrory—there have been published several 
creditable treatises on the Patent Laws in which 
have been embodied very useful digests. The work 
before us is a digest per se, suitable for practitioners 
in Patent Law, who may be competent to use it as 
a refresher of the memory rather than as a com- 
plete guide. We say this advisedly, because in 
many instances a knowledge beyond that derivable 
from the quotations themselves, is essential to a 
proper understanding of the true nature and bear- 
ing of the precedents given, 

As examples we may quote the following : 

“No. 70. Losh v. Hague, N.P., [1838).—There is a 
material difference between applying a new contrivance to 


= _s ject, and an old contrivance to a new object.—({1 
eb. PC. SS 
“No. 380. Be v. Neilson, Ch., [1868]).—Whether a 


cceasteheal lpr pupotonen ent to eunkig hu oxpeabeashs 
experiment, and, in i i , 
know and means may be employed which have been 
ieee Pe eet eae 
* No, 923. v. Higgins, H.L., [1860).— inti 

claimed by his specification and disclaimer the application 
of centrifugal force in the particular manner described in 
the specification. The i manner described was 
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ment of the plaintiff's patent. —(8 H.L. Cas. 551).”’ 

Now, to an uninitiated person, such quotations, 
unaided by faller reports, could scarcely prove 
very intelligible, and although that may in some 
cases be to @ certain extent due to the form of 
language, for whigh the compiler of the book under 
notice is not responsible, yet there can be no doubt 
that the salient points of the cases quoted might 
have been arranged in a different form so as to 
have considerably enhanced the value of the work 
as a convenient book of reference. We should 
have preferred an arran t which besides 
presenting each case to mind at once in a 
comprehensive form would have obviated repetitions 
of the same quotations such as are to be found in 
works like the t. Thus 116 contains a 
quotation from the address of Pollock, C.B., to the 
jury in the case of “‘ Crossley vc. Poller,” the whole 
of which quotation appears again on page 174. 

The title of the work is not sufficiently com- 
prehensive, to do it justice, because whereas it 
— to give cases only from the passing of the 

tatute of Monopolies, some of the cases are dated 
prior to that time. 

Some few errors, probably misprints, might well 
have been eliminated by the exercise of a little 
additional care, which would have rendered the 
book less likely to cause inconvenience by mislead- 
ing, even temporarily, those who may have to 
consult it, as to the names of cases quoted. 

However, notwithstanding its defects, the work 
constitutes a step in the right direction, and 


no means immaterial # per: in its favour being that 
it includes a number of comparatively recent cases. 


SANITARY PROGRESS. 

Tue recent meeting of the British Medical Association at 
Edinburgh, under the presidentship of Sir R. Christison, 
has given rise to numerous papers and consequent discussions 
in respect to sanitary matters. We have frequently ex- 
pressed the opinion that while the engineering and more 
purely architectural and mechanical departments of sanitary 
progress have been well developed, such as related to the 
efficiency of medical officers required much improvement. 
The recent meeting appears to have shown that we have not 
been in error, and that the medical profession is now well 
awake to the fact that our future will much depend on its 
members. There was a happy fusion of the two professions, 
which augurs well. We shall simply devote here attention 
to the most essential question of sanitary improvement, and 
in this respect we shall be compelled to omit notice of some 
important papers that were contributed to the meeting. 

Professor Sir R. Christison delivered an able address, as 
the president of the Association, giving a history of the 
universities of Edinburgh among other topics. Dr. Lyon 
Playfair took up the question of sanitary matters generally, 
and in so doing pointed out the deficiencies that exist 
through the only partial success of legislation in the late 
session. He spoke strongly in reference to the position of the 
Local Government Board, urging very wisely the fact that 
with the enormous sanitary demands of the kingdom only a 
few inspectors were engaged, and that, not in preventing the 
origin of disease, but rather in reporting its outbreak arising 
from deficient sanitary arrangements, Ue laid great stress 
on the duty of preventive sanitary measures, and insisted 
that this should be the especial care of the head Local 
Government Board in London. We are glad to find that in 
this, as in other matters, Dr. Playfair holds similar views 
to our own. 

In respect to the expenditure of the Local Government 
Board it is evident that some active supervision is required. 
Like all other Governmental departments there is a tendency 
to an annual igcrease of expenditure. A question arises as 
to how far the Local Board should control the expenditure 
of corporations and the minor local boards of urban and sub- 
urban authorities, and we consider that, to some extent, a 
system of cheeseparing economy bas been adopted by the 
head authority in the auditing of accounts. A too strict inter- 
pretation of the law in this respect, will lead to indifference 
on the part of local authorities, and consequently weaken the 
results which might be hoped for from the sanitary Acts 
passed during the last session. Dr. Playfair justly called 
attention to such anomalies, especially as he showed that 
the action of the anion or parish guardians is fettered in 
every way, as regards minute detail of ordinary expenditure, 
and consequently fever rookeries are maintained from fear 
of Government audit. What a sarcasm on our sanitary 
legislation ! 

Passing over various interesting papers relating mostly 
to subjects of a purely medical character, we next notice 
one by Mr. W. Eassie, C.E., of London, on the “Sanitation 
of Houses.” In this the auther gave the results of hie 


personal experience in regard to defective point- 
ing out especially such cases as those which arise from a 








small establishment being so far eventually extended as to 
become at last a family mansion. He instanced the case 


is likely to prove of much service as a guide, a by of the 
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borough or other local 


meeting 

while the lull caused by legislation of the past 
session exists, time will be afforded and utilised to cement 
that unity of operation. The objects of each profession 
being the same affords the best argument for the fraternisa- 
tion of their efforts. 





GERMAN a AND IRON INDUSTRIES. 
Report Engineeri Franz 
| Sxsstanen, Detied 
, August 16, 1875. 


Disseldort 
Our last report dated June 25 contained news far from 
reassuring the existing condition, and the future 
prospects of the iron and mining industries of Germany, 
and during the month of July the situation remained in 


almost all respects , and the value of different 
undertakings became unduby depreciated on account of the 
public anxiety to dispose of stocks at ruinous prices. But 


with the existing stagnation money is plentiful, and 5 per 
cent. mortgages on real estate are redeemed very largely, to 
be renewed at 4 and 44 J gag on long the in- 
vestors seeking thus to a tendency in the future for 
speculative investments. 

Mining business in all branches is in a very hopeless 
state, the worst of all being iron mines. 

More than half the number of blast furnaces are blown 
out, and as during the late years of prosperity the mining 
associations had made ta for producing large 
quantities of ores, and many of them being forced by their 
general working arrangement to continue with the work or 
otherwise to incur great losees, stocks of 
ores are to be found, and works which ly used the 
ores of their own mines, bring them for sale upon the market. 
Not long since ores could not be obtained in sufficient 
quantity, and Spain and ‘Algeria supplied largely. To-day 
ore is offered at prices which cannot cover working expenses, 
and as a nataral consequence many mines are closed. 

Until within a short time coal has realised comparatively 


cheap coal a more satisfactory balance between cost of pro- 
duction and selling price bas been attained. 

Prices of pig iron bave again receded; best mark No. 1 
Scotch at 79s.; No. 8 64s., ‘Cologne ; marks 
are 2s. or 3s. cheaper. Foundries fur machine work will 
always prefer the Scotch marks 
metal being easier to work than German iron, although 
the latter when finished is stronger, Dut this is a 
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OIL MILL MACHINERY FOR THE SCINDE, PUNJAUB, AND DELHI RAILWAY. 
CONSTRUCTED BY MR. ARTHUR BRIGG, ENGINEER, LONDON. 
(For Description, see Page 143.) 
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Siegen district cost from 70s. to 72s., a price less than that | for exportation, the moral right remains with those whe | purpose can be had at second-hand prices, although they are 
for which it can be produced. Marks sold in 1873 at | advocate the retention of the duties. | as good asnew ; two years ago it was difficult to get any- 
186s. can be bought at the present time for 72s. and As a matter of course the present stagnation exercises its | thing at all new or old. 
purchasers are found for small Jots only. Bar iron is 156s., influence upon engineering works. A short time ago one of | It is a significant sign of the present state of affairs that 
but with a very small demand, whilst some business is done | the chief railways in Rhenish Prussia asked for tenders for | the Committee of the Exchange of one of the principal towns 
in plates. | five small coaling cranes, and no fewer than 64 quotations | on the lower Rhine asks for a better attendance on ex- 
The agitation for and against free imports still exists, | were submitted, showing a difference in prices of 100 per | change days, seeking to explain that this would contribute 
and on both sides there is much hard discussion ; so long as | cent. English manufacturers will have to reduce their | to improve the situation. The intention may be good, but 
the laws of France, in opposition to those of Germany, close | prices considerably, or else they will have no success except- | no amount of attendance can create business, or even force it 
the frontier, and so long as premiums are paid in France | ing with specialties. At the present time machines for any | into activity. 
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CONSTRUCTED BY MR. ARTHUR BRIGG, ENGINEER, LONDON. 


(For Description, see Page 143.) 
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Mean Resistance in Pounds per Ton. 


By Bale (1). By Bule (2). 








on cppine 
The ingots are bloomed in « 30 in. high mill, which 6+! pads 
is fitted with feeding rollers, driven by nt 

i with hydraulic cylinders for moving the 


ve 6+ 10 
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vecien 
the rail train. ; 

A 23 in. three high train, with three sets of rolls, is used 
for rolling rails. line of driven rollers leads to the saw 
carriage, and # second line of driven rollers leads to a 60 ft 
hot straightening plate. Space is provided for a swinging 
saw for cutting ble-length rails. The hooks for band- 
ling the rails and the rolls will be fitted with a power lifting 
apparatas, to secure greater my ot of working. The 
usual appliances are provided for finishing and shipping the 
rails 
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weight of the train. It may, therefore, be allowed for by | Therefore 

making r the resistance per 1.09 ton, instead of per ton. | ordinate C E ya] Oe 

_ The distance, therefore, in whieh the velocity of the train | ordinate A FF ‘ 

is reduced from V, to V, is | will be the distance in which the velocity is reduced from 

(1.466)* (V_,*—Vs")x220x1.09 (CvtoCu. Set off these distances on m'g, and corre- 
2 axrx22~*” speniing distances on other ordinates, and draw the two 

_— (1.466)* x 2240 x 1.09 (VWs) qa Va - Vo" 83 “ curves HN C, M H KC throngh the two series of points 

(V, + Vs)" 92.9 PAA A, 


thus found. 
The ordinates of G H N C decrease both towards C and 
4240 + 7xm | D; to find the maximum ordinate draw C P L touching the 
| curve in P; then 
-.RBT,UYV. 


he 
| “Ep Py say 
| that is the ordinate of du N C at R is greater than any 

other ordinate on either side of it. But in a parabola A Q 
| =A ¢, ie.if CR=V, ve =6.". Vs=1440, and V=37.95; 


that is Pg (1), the velocity of a train running freely is 

| cheeked rapidly at a speed of about 38 miles an hour 
than at any other speed. By rule (2) the higher the 
velocity the less rapidly it is checked. 


The water ‘supply is brought from the river, for a 
a distance of 1800 ft. through a 20in. glazed sewer pipe 
Entrance piers are placed at the river bank, and the 
pipe throughout ite whole length is placed at such a level 
that the water will flow at the lowest stage of the river 
into a well near the works. Twoduplex pumps, each 20 in. 
by 7fin. by 15in. stroke, are placed at this well, and are 
supplied from the main steam pipe, and will be regulated 
by a valve in the boiler house moved by a float. An 8 in. pi 
discharges from these pumps into a 20,000 gallon tank, 
from which supply pipes are led to gt mgm in the works e 

A complete system of railway of Win. gauge has been ? 
arranged for the carriage of materials throughout the ( 
establishment and for the removal of all débris. 

A store room, laboratory, and engineer's offices are pro- 
vided for in the same building with the machine shop. The 
latter contains a 54in. lathe for roll turning—one 30 in. and 


».9 0.9 
d= 12. x 1.09 = 
2s 


2« {6+ 


(1.466)2 x 2240 1.00(V,? - V3) Staal, OUR areas 
. (Via.V_. — RP UL i 


( 3 -10} 
x7 6+ _£ 3 2ixms 


by (2)= 
10 
V,?-¥V,? 


(22% 10) 


a oe 


39. 


x 81.55 


gins no-sapmeretene~s, aoa, urinnsing tome or) on 


mt 


one 16in. lathe, a 30in. planing machine, two drills, a pipe 
cutter, and a screw-cutting machine, al) being driven by a 
12 in. by 18 in. engine. In the smiths’ shop are three fires, a 
1000 Ib. steam hammer, and an upright steam boiler 

Experience in other works of a similar character has 
shown that a product may fairly be looked for in each 
24 hours, of 200 tons of ingots, and of 225 tons of rails, if 
rolled in double lengths, and of 200 tons, if rolled in single 
lengths : é 

The worke were expected to be in operation early in the 
present month, the board of managers being Mr. D 
McCandless, chairman, Mr. John Scott, Mr. T. M. 
Carnegie, Mr. D. A. Stewart, Mr. William P. Shinn, 
secretary and treasurer. The engineers’ department com- 
prises Mr. A. L. Holley, chief engineer, Mr. P. Barnes, 
resident engineer, and Mr. John C. Lewis, civil engineer, 
and as we stated at the commencement of this notice, the 
whole arrangements of the works are founded on the latest 
and best practice. 

TRAIN RESISTANCES. 
To Tur Eprror or ENGIneEeRina. 

Si1r,—You published in your issue of July 2nd some facts 
respecting the manner in which a train is brought to rest 
by the action of brakes, and you pointed out at the same 
time a very simple method of allowing for the inertia of 
the wheels. Perhaps it may now be interesting to consider 
how a train is brought to rest by its own resistance only ; 
and the recent experiments on train resistance will afford 
some test of the truth of the formule used. The two 
alternative rules for the resistance of trains without engines 
are, 
v* 
26”) 
3(V -10) 

10 


Q) r=6+ V being in miles per hour. 


(2) r=6+ r in Ibs. per ton. 

Consider a train moving with velocity V, (miles per hour), 
this is equal to 1.466 V, ft. per second. The formula of 
dynamics for the space in which a body moving with velo- 
city vc (feet per second) is brought to rest is, 

v*= 2fd a2 vt . 
Jf being the acceleration; and the distance in which the 
velocity is reduced from v: to v, is, 
v,* v,% 
d= ~e: 
2f 

In the case of a body projected upwards f=g, the whole 
weight of the body acting against its motion. In this case 
f= . g, and is, therefore, variable; of course the ac- 

2240 
eck ration is negative, ‘.¢. retardation. ; 

As f is variable, it is necessary to find the space required 
to reduce the velocity from V, to another velocity V4, 
considering f constant, and havinga valne equal to its 
mean value between the two velocities; then to fnd the 
spice in whieh V, is changed to V,, and so on. The mean 
value of f between two velocities V, and V,, differing by 
sot more than 1) miles per hour is very nearly the value of 
J at v,+V *, at which velocity r=6+ iV, +V,)* 

: 4x 240 


(e4 Vs) ~10) 
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10 
The spaces found thus, however, will not be correct un- 
leas the inertia of the wheels is allowed for, and this is 
equivalent, as you have explained, to about 9 per cent. of the 
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The results may be very conveniently shown bya dia- 
gram. Lay off abscisse along A B representing velocities, | 
and draw ordinates representing (on any scale) the squares 
of these velocities, join their extremities by the curve A F 
which is a parabola. 

Now an ordinate representing V2 on one scale will of course 

‘“_) 
, on another ; on this latter scale make A C 


= 6 and draw CD 


V 
represent z 


Also on the same scale make ¢ d=3, 
since, when V =20, Wes, and draw a db. 


Then an ordinate from C D to the parabola represents 


the whole resistance 6 + given by rule (1), and an 
240 . 


ordinate to the leeus A ab represents that given by rule (2) | 
for any velocity represented by the corresponding abscissa. | 

Now the mean resistance between any two velocities, say | 
40 and 50, will he represented by m' ¢ or m'r; and the dif- 
ference of the squares of these velocities (on another scale) 
by mn, set off then m'n' equal tomn on rq m' produced | 
and similarly set off k'l'‘=kl, p't'=pt, &. Then since | 
** the differences of the squares of quantities in A. P. are also 
inA. P.,”’ the points [' m' t+, &c., will lie in a strnight line C E 
passing through C 

Therefore, if any two abscisse C u and C v represent two 
velocities, and C m' their mean, then an ordinate m' g or 
m'r from m' to A F or A a 6b represents (according to one 
rule or the other) the mean resistance between the two | 
velocities and an ordinate m'n' from m' to C E represents 


on another seale the difference of the squares of the two | 


velocities 


| fo 


| will come to rest is by 


| was to raisea large amount of 


| money was ready for investment 
| that Act. Without endorsi 

| to find that the attention of 
| Works bas been drawn to several rookeries situated in the 
| neighbourhood of Gray’s-inn-lane, Whitechapel, and 


The preceding Table shows the results given by the two 


rmule, 
The chief practical result to be deduced is that the dis- 
tances in which the speed of a train decreases by 10 miles 


' an hour do not differ greatly for velocities between 20 and 


80 miles per hour, the mean distance being by (1) 4716 ft., 
by (2) 4444 ft. 

The distance in which a train running at 42 miles an hour 
(1) 15,655 ft., by (2) 13,620 ft. But 
at the recent “‘ trials’ two trains starting at 42 miles per 
hour, ran respectively 15,054 ft. and 15,189 ft., although 
part of their ran was made on a rising gradient of 1 in 838 ; 
it may therefore be concluded that rule (1) is the more 


| correct, as it is also the more conformable with experi- 
| ments which point out that the resistance of the air varies 
| as the square of the velocity of a body moving through it. 


I am, Sir, yours —, 
De Mowre ALTo. 





THE DUNDEE GRAVING DOCK. 
To THE Eprror or ENGINEERING. 

Srr,—Under the above heading in the number for August 
13, 1875, at 141, I observe that “a most untoward 
accident has befallen the new graving dock just at the time 
when it was about to be opened for public use,”’ and that 
“a simelar casualty is said to have occurred within the 
last few years at Greenock,” which latter statement is 
utterly false. 

The Garvel graving dock, which was designed and super- 
intended by me (and which has not an invert bottom) is the 
only one that has been constructed at Greenock during the 
last few years, and I hold a first-class testimonial from the 
Greenock Harbour Trustees that this work was carried out 
strictly in accordance with my designs to their entire satis- 
faction. 

During the construction of this dock, and since its com- 
pletion, no accident of any kind has occurred. 

Being engineer with my partner, Mr. Morris, for several 
important graving docks at home and abroad, I trast you 
will do me the justice to correct at once such a false state- 
ment, for so long as it remains on the 
journal uncontradicted, my reputation as a successful dock 
engineer is somewhat affected. 

I remain, Sir, yours faithfully, 
; Water Ropert KInrprce, 

Chief and Consulting — to the Greenock Harbo 

rustees. 


August 17, 1875. 


QUEENSLAND RaILWaAys.—Queensland contemplates a 
further outlay of 387,0001. for railways. One of the new 
lines vigeul to be undertaken is an extension westward to 
to Roma. 


_ Tue Artisans’ DweLiines Act.—We drew attention 
in a recent article to eee object 
i t 


of the Artisans’ Dw ings Act. 
has recently said that from ighest 

authority he was enabled to state that several millions’ 
under the provisions of 
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other 
erowded metropolitan . There is great reason 
hope that while the provisions of the Act are 
missive, its results promise, at least in the case of 
towns, a reasonable amount of sanitary success. 
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THE GAS QUESTION. 

Iv our last article on the above subject we ex- 
pressed the hope that until the next session of 
Parliament we had heard the last of the gas question, 
so far as the metropolis is concerned. We expected 
that the battle uselessly fought during the last 
session would be followed by a truce, reserving, 
however, the opinion that despite the authoritative 
statement on the part of the Government that 
matters would remain in s/atu guo as resulting from 
the labours of theSelect Committee, still the gas com. 
panies actually might enter afresh in the struggie, 
and so render all past expenditure of talk and 
money simply useless. In this opinion we were not 
mistaken, for on Friday the 13th inst., the Imperial 
Gaslight and Coke Company held their half-yearly 
meeting, at which, as will be seen in the sequel, a 
fresh source of dispute between the M. itan 
Board and the companies is indicated. ore 
entering into the question of dispute we give a few 
statistics in regard to the financial condition of the 
company, from which it appears that the total 
‘mount of stock and share capital paid up on 


June 30, 1875, amounted to 2,729.9552., leaving an | portan 


amount of about 130,000/. to fill up the total 
authorised capital. ‘Taking the capital account we 
find that the total expenditure to June, 1875, was 
5,040,449/., leaving a balance of 187,256é, In re- 
gard to revenue account for the half-year, the gas 
rental gave 354,641/., including public and eS 
lighting, the residual products 88,526/., which 

tar, ammoniacal liquor, and coke, while the expen- 


‘ oe with a similar period in 1874, was 85,6092 
ut 


‘49 | or rose above that standard, he considered 
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partially or wholly confiscate the dividends of 





t 
gas production, not only in relation to London, but 
we 


might almost world at large, and moreover, freely absorbs the moisture 
sequently a com ay having a0 lange a capital and tbs als; as will no fasin he quvundh, and eatodis 
euch sa unequalled demand’ should a very high | itself =r. When it arrives at 
place as illustrating the economy of gas manufac- , it assumes a tint, and 





















ture—we fear, however, that a predication will 
not be verified. 

We revert to the opening address of the chairman 
of the meeting of the Imperial Gas Company, Mr. 
Watson, the deputy governor, who stated the 
gas rental for the six months was about 
65,000/. less than in the similar half-year of 1874, 
arising from the fact that the recent price 
1000 ft. was 3s. 9d., in place of 4s. 8d. 
year. The receipts for coal and coke had also 
fallen off, and altogether it was reckoned that the 
total deficit for the past six months of 1875, com- 


Fa 


taking the increased price obtained from re- 
siduals, except coke, of 13,257/., and an expenditure 
of 63,800/. less coals during the half-year, only a 


trifling difference of some 660/. existed between the vs mentioned above 
similar half-year of 1874 and 1875. He then drew| fibre of the wood, insinua at first their finest 
cad the Cx rap he ere dag He the Hm Yasar A nde themselves through 

Jity Corporation in res to gas ves whole 
legislation o tho bees sxesién, Gail guee's Saaesy atl Mentone "saliee y a part of 
the Imperial Company from tin Tasenpenatinn in | them. 
1821 to the present time, npr be reference to| Treatment with sul of does not at 
various Acts of Parliament which affected their | all preserve the this of 


one Hagen shea be abr ere made on gas pro- 

Roe sliding sone By the Select Comte 

last session, by which a ees ce 
or 


1000 ft. was recommended, with an increase 
crease of dividend when the price of gas fell below 
as 


tical, and as regarded consumers it would be a de- 
lusion anda snare. He appealed to the shareholders 
to support the efforts of the directors in preventing 
seneetathon of thale peomeaty, ent exqreael ies 

ion to oppose all legislation which would 


the 
gas companies. Other speakers followed in the 
same strain, Sir A. Brady remarking that the recent 
attempt at legislation was a sacrifice of prin- 
ciple of commercial morality, in the face of Parlia- 
mentary contracts to which they were 


tl 
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We understand that the views of Chartered omc ty Sao 9 gig a eee Bis & the 
Gas Compan fp pontine agemaagl is | ay attacked it is very to e it, 
of the Imperial, and consequently we may assume whenever they see at foot of a 
that the next Parliamentary cam will be} post of the fungus, should remove the 
as fierce, long, and e ve as that w has just earth from it as far as any traces exist, and carefully 


ended. Meanwhile, the consumers have to pay the 

expenses of the companies, and the yers are 

muleted in the costs incurred by the Metropolitan 

Board, It seems almost time that general 

understanding should be arrived at by those whose 

money is bee Fane this litigation. While the 
amuse 





emselves the common people suffer. | preserve the wood from class of 

e imagine that if this course be long continued,| It will be noticed that pap ae posts decay 
public indignation will be and ps} more quickly in some situations in others. This 
short work will be made of the mu in which not | fact is easily explained. For we may take 

only gas, but water and other questions are now tho eas Of peel phe fa a w 
situated, lime and sand are mixed with the surrounding 
soil in a sufficient quantity to induce decay in 
THE DECAY OF TELEGRAPH POSTS. | the wood. This A sve is, moreover, facilitated 
by the alternations of dryness and moisture, oc- 


Wen the timber of which telegraph Be are 
made becomes rapidly decayed, the cause of destruc. 
tion is to be found in the action of air and water. If 
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the influence of the air is excessive, the deterioration y one that had been de- 
takes the form of dry rot, and the residue is a brown | ca germs there, the second post 
or black pulverulent material. If water be in excess, | would certainly be destroyed even more quickly than 
wet rot results, the residue in this case being the first. , 
and of soft consistence. There is also a third cause The not uncommon practice of breaking off the 
of deterioration, the metamorphosis of the nitro- rotten pole at the level of the ground is a very 
genous substances, which ages Ags wood bya one. Itis necessary entirely to remove it, 
putrescent fermentation, w ammonia and ey Soe te eee Benen, Sp Do 
carbonic are The preservation of | old hole, “plant the new post at least 3 ft, 
the wood from these causes of destruction is an im- | from the old If the end of the post is left 
t matter; the injection of a liquid, sulphate | in , the of the fungus in a light 
cf copper for example, coagulates the nitrogenous advance over y impossible 
and s0 the last-named cause of | and attack the new To the 
decay, but it does not prevent the two first-named|from these ravages tar is capleyed, bus it is 
causes, if the post is erected in a damp calcareous pooesens?, *0 onpir i bot, and to ovens Selling is too 
or sandy soil, to the air, long, lest it lose the essential oils, which 
White rot itself much more than | alone aid it to penetrate the wood. The latter should 
black rot. The development of this latter is ac-| be first heated to remove humidity and 
companied by the growth of a fungus, which in pine | to open the pores, the tar is then applied, and pene- 
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trating it, forms 4 strongly resisting covering. One 
thick coating produces a v bad effect; it is 
necessary to apply several light coats, a process 
somewhat difficult and requiring practice. If this 
mode is not adopted a covering will be simply laid 
over the surface of the wood, which will be separated 
by damp, and being brittle will be easily broken 
away. ‘The filaments would then be free to attack 
the wood, and destruction would take place almost 
as rapidly as if the tar had not been laid on. The 
process above deseribed can hardly be carried ont 
without mage co er The best mode is, first 
to heat the wood, then to immerse in a bath of tar 
the whole of that portion to be placed in the ground, 
and to leave it in the bath for twenty-four hours at 
least. The tar should be heated to boiling point. 

Carbonisation has also been applied with very 
good results. By raising the wood to a sufficient 
temperature coagulation takes place, and any 
dangerous spores are consumed, But it is better 
to burn the wood imperfectly, than to carbonise it 
to such an extent asis usually donc. When the 
burnt portion is too thick, it loses its cohesion, and 
becomes broken daring transport, so that the wood 
is again exposed to the air. It is better to obtain a 
thin and uniform covering, by soaking the wood in 
acidulated water (five parts of water and one of 
sulphuric acid) and heating it lightly without ex- 
posing it to the flames. ‘The more acid is added to 
the water, the less heating will be required, and it 
is preferable to obtain a thoroughly solid coating, 
by heating it for a longer time, ata leas elevated tem- 
perature, This method is all the more worthy of 
attention because the sulphuric acid penetrates the 
wood to a certain depth, and partially preserves it 
from the attacks of the fungus. 

We now come to the other process of destruction 
named above, the dry rot, This is far easier to pre- 
vent. It develops very slowly, and is not neces- 
sarily accompanied by any vegetable growth; more- 
over, it is not contagious, and if wood decayed by 
this process affects other timber, it is solely on 
acconut of the nature of the residue, which has 
highly marked hygrometric properties, 

Growing trees are attacked by dry rot, either 
on their surface orin the interior. Very old trees 
are frequently seen in which the bark is separated 
from the trunk, and the concentric space is freely 
charged with the dry powder. 

Wrought timber, when it is attacked in this 
manner, is easily preserved. It suffices to raise it 
from its position and cauterise it, and the action, 
always very slow, is thus indefinitely retarded. But 
dry rots acts upon telegraph posts in a peculiar 
manner, which it will be interesting to consider. It 
has already been shown that at the points of con- 
tact between two pieces of timber, rot is very 
freely produced, and that wood thus attacked is not 
only liable to perish quickly, but also to spread in- 
fection. Moreover, earth that has been turned over 
and loosened, becomes more or less aérated, and is 
thus rendered favourable for the development of 
dangerous vegetable growth. All these conditions 
are more completely filled when two posts are used 
coupled together, and decay is always much more 
rapid with such an arrangement. 

Although the destructive action of iron on wood 
may be well known, we may briefly notice how it is 
produced. In a damp medium, and exposed to the 
air, iron rusts and forms sesquioxide of iron. When 
in contact with organic matters, the sesquioxide 
yields its oxygen to the hydrogen of the wood, and 
passes into the condition of protoxide. But this 
combination rapidly absorbs oxygen from the air, 
and produces a new oxidation in the wood. The 
sesquioxide under these conditions is really a 
reservoir of oxygen, which on the one hand 
discharges itself at the expense of the wood, and on 
the other fills itself at the expense of the air, and 
the wood is gradually consumed, Under such 
conditions, sulphate of copper is more destructive 
than useful, because as soon as it is in contact with 
the iron, it es transferred into a salt of iron, 
which is of iteclf very destructive. However this 
may be, the following explains the exact results 
developed in a telegraph post, treated with sulphate 
of copper, and in contact with iron. 

The iron spike adbered to the wood, and above 
and below it for a distance of about 20 in., the wood 
was completely changed in colour. On the right 
und left transversely the decay had a width of 
about 4 in., with a depth of over 2in. In sawing 
this post at different heights it was noticed that 
the sections corresponding to the destroyed fibres 
showed a discolouration for more than $ ft. from the 





spike. In the case of a strutted post placed on a 
side slope, the bottom tia ing horizontal, one of 


the spikes communicated more freely with the air, 
and the corresponding post was more injured than 
the other. From these facts it is evident that the 
employment of hard wood spikes would remove 
deterioration arising from the use of iron. 


SCIENTIFIC INSTRUCTION. 

Tue last (eighth) Report of the Commission on 
Scientifie Instruction has recently appeared. It 
deals with the scientific work under the supervision 
of Governmental departments ; the assistance which 
the State renders to the promotion of scientific 
research ; such assistance as it is thought that the 
State should in future afford ; and lastly, the question 
is discussed as to what kind of central organisation 
should be adopted to give the best results of 
Governmental patronage or aid to science. 

In respect to the scientific work carried on by 
departments of the Government, the Commissioners 
are of opinion that from the evidence which has been 
afforded them, in the interests of the departments 
themselves the Government should do more in the 
way of investigation, particularly in respect to ap- 
plied science, than has yet been effected, and more 
especially in respect of those sciences the scope or 
practical application of which has been enlarged 
during recent years. In regard to the assistance 
given to scientific research by the State, the Com- 
missioners remark that they have received strong evi- 
dence to the effect that it is to the interest, and within 
the proper function of the State to give efficient aid to 
the advancement of scientific knowledge independent 
of mere immediate State requirements. After enter- 
ing into a series of comparatively minor details the 
Commissioners express the opinion that the Govern- 
ment should promote original scientific research, 
and general scientific work, by providing means in the 
shape of grants to enable competent persons to 
devote themselves exclusively to special branches of 
research, and they also advise that existing labora- 
tories should also be placed at the disposal of such 
persons. On similar grounds they advise the 
erection of an astronomical observatory for the 
study of physical astronomy. 

The important question of meteorological observa- 
tion is also discussed. The Commissioners are of 
opinion that the work of the Meteorological Office 
has been attended with advantages alike to science 
and public interest, and recommend that in any 
future scheme the subjects should include: 1. 
Arrangements for observing and registering meteoro- 
logical facts; 2. The reduction, discussion, and 
sag of such observations: 3. Researches, 
saving for their object the investigation of the 
physical causes of observed phenomena, While the 
present Meteorological Committee are now placed 
under obvious difficulties, the Commissioners recom- 
mend that in the event, as they advise, of a minister 
of science being appointed, the head of the Meteoro- 
logical Board should be made responsible to 
such minister. They mention the information at 
present afforded by the Scottish Meteorological 
Society, and the Greenwich returns by Mr. Glaisher, 
and at the same time while admitting the value of 
the results published by private observers, they do 
not feel at liberty to recommend such, without 
further sanction, to the benefit of official recogni- 
tion. 

In respect to the question of central organisation 
best calculated to enable the Government to deter- 
mine its action in all questions affecting science, 
they consider that a special board or ministry should 
be created whose object should be to deal with 
science and education, and this they consider would 
be one of special public value. 

Under several separate heads the Commissioners 
consolidate their views as to the general subject of 
their report. 1. They repeat that the assistance 
given by the State to promoting scientific research 
is not only inadequate but is afforded at present 
under no defined principles. 2. More complete 
means are required in connexion with certain 
Government departments to carry out scientific 
investigations, and better laboratories than at 
present exist are consequently needed. 3. Mete- 
orology and astronomy require much more aid than 
is at present afforded in carrying out proper 
investigations, and institutions for such pur 
fitted with the needful instruments, &c., should be 
muintained by the State. 4. They strongly re- 
commend that private investigators should be aided 
by more ready access to museums, laboratories, &c., 
by means of which their researches would be 





facilitated. 5. acknowledge the value of the 
annual grant of 16001 administered by the Royal 
Society, and advise that in special cases additi 
grants should be made. 6. recommend the 
appointment of a minister of science to undertake 
the allocation of funds for research, the advance- 
ment of science, and the of scientific 
instruction, &e. 7. They point out the desirabilit 
of advice in certain scientific questions for whic 
at present the Government case of 
emergency on the Royal Society, ing the 
advantages which a council the scientific 
knowledge of the nation would afford ; and 8, they 
recommend that such a council should re nt the 
chief scientific bodies of the kingdom. is might 
consist of some men of science selected by the 
council of the Royal Society, together with the 
representatives of other important scientific societies, 
and it is proposed that the administration of 
Government grants for scientific purposes should 
be invested in such a council. 

Few persons will dispute the facts on which the 
Commissioners have founded their report, but on 
the other hand there seems to be a question how 
far the pursuit of scientific research should be 
under State aid. Hitherto the most brilliant dis- 
coveries that have adorned science in England, and 
that have become of great practical value, have re- 
sulted from individual labours stimulated either by 
a pure love of investigation or the hope of commercial 
profit. The Bessemer process, the manufacture of 
coal tar colours, and parafline are eminent instances 
of the kind. In investigations, however, referring 
to astronomy and meteorology, the enormous expeuse 
of the necessary instruments remove the chance of 
carrying out such observations except in the rare 
case of wealthy individuals devo to scientific 
pursuits, In respect to the idea of central organi- 
sation we fear that the formation of an effective 
council and the choice of a scientific prime minister, 
would present such difficulties as to invalidate the 
whole scheme proposed by the Commissioners, 
Their suggestions, however, are generally excellent, 
and would be of great value to science if they could 
be reduced to a practical condition. 


THE MEXICAN RAILWAY. 

Tue Mexican Railway, recently completed, has a 
length of 263 miles, besides a branch of 29 miles 
running to the city of Puebla. Since its commence- 
ment the undertaking has passed through many vicis- 
situdes. The proposal to join the city of Mexico 
with the sea, was first seriously entertained by a 
Mexican, Don Manuel Escaudon, and it was through 
his efforts that the original surveys were made, by 
a United States engineer, Mr. Andrew Calcott. 
The projector died, and after his death no work 
was done for a considerable period. Then under 
the auspices of a brother of Don Escaudon, 13 miles 
of the railway were constructed, this length having 
been made up of a few miles running out of Vera 
Cruz, and the balance out of the city of Mexico, 
the 250 miles intervening remaining untouched. 

With the invasion of the French army into 
Mexico, a temporary activity was imparted to the 
enterprise, and 47 miles more were laid, but this 
was used entirely for military transport, and was 
but little more than a temporary line. After the 
termination of the war, a company was formed, and 
the late firm of Smith, Knight, and Co. under- 
took the contract, the late Mr, Samuel being 
appointed consulting engineer. In 1866, nearly 
100 miles of line been completed, but at that 
time the work was stopped, and nothing further 
was done for three years, when the enterprise was 

laced in the hands of Messrs. G. B. Crawley and Co. 
bor Types sso _ W. Cross-Buchanan pains 2 
chief engineer and manager, a position su uently 
filled by Mr. W. H, Mills. M.S uel lees his 
— as consulting engineer to the line until his 
death, 

The line rises from Vera Cruz to the great plains 
upon which the city of Mexico stands, the ascent 
being interrupted by the Cumbres, a chain of 
mountains interposing a difficult barrier between 
the elevated plateau and the sea. At the lower 
levels between Vera Cruz and Orizava there are 
some steep gradients rising to 2} and 3 cent. 
Twelve miles from Orizava the line reaches Mal- 
trata, and here the Cumbres incline begins, extend- 
ing for a distance of 124 miles when Boca del Monte 
on the summit level, is reached at an altitude of more 
than 8000 ft. above the sea. It is within this 
mountain section that all the most difficult portions 
of the work are concentrated, arid the engraving we 
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publish on Lag wae will convey some idea of the 
pature of the and of the country through which 
it passes. Cutout in the side of the sandstone, 
the railway is carried upon many a and 
through a number of tortuous tunnels, while gra- 
dients of 1 in 25, combined with curves 350 ft. 
radius, are frequent. 

With such steep inclines in a locality where the 
state of the rails is commonly such as to render the 

ssage of trains difficult, the workifg of the 
traffic is attended with very serious obstacles, and 
it is now a well-established fact that the Mexican 
Railway is rendered useful only through the em- 
ployment of the Fairlie engines, fourteen of which 
are now running, and which—of great value in the 
lower parts of the line—are invaluable upon the 
mountain section with its heavy gradienta, sharp 
curves, and slippery rails. ‘The American engines, 
which have been so warmly advocated, especially by 
Mr. W. W. Evans, of New York, are quite inca- 
pable of performing work done by the Fairlie engines 
with ease, and continued experience shows that the 
unscrupulous attacks of the American engineer just 
named, are at once unjust and untrue. 

That the traffic upon the Mexican Railway is so 
satisfactorily wie’ by the Fairlie engines, and that 
it can be worked by no other means at the disposal 
of the company, is a confirmation of the views that 
we have always advanced with regard to this system, 
and it affords satisfactory evidence that with its aid 
a heavy traffic can be carried upon mountain lines 
with certainty and economy. 

We shall shortly return to this subject, when we 
shall publish some further views of the works upon 
this interesting line. 





BRISTOL IN 1875. 

Tue fact that the British Association is to hold 
its meeting this year in the city of Bristol is calcu- 
lated to confer upon that important seat of industry 
an unusual amount of interest. For a week or ten 
days it will be a centre to which the science of the 
kingdom will gravitate. To many of our readers, 
both at home and abroad, the meeting will have 
more than ordinary interest attaching to it, on 
account of the prominence which civil and me- 
chanical engineering will doubtless secure through 
the efforts of the president-elect, Sir John Hawk- 
shaw, and other leaders in our profession. Hence, 
it will be somewhat appropriate if we devote a 
little of our space this week to a sketch of some of 
the more salient points of the history and present 
condition of Bristol and the surrounding district, so 
far as that subject may fall within the scope of 
this journal. 

Fortunately, we can bring to the assistance of our 
personal knowledge a most valuable local guide- 
book which is about to be issued from the local 
press, under the name of “ Bristol and its Environs,” 
an advance copy of which now lies before us. 

This Bristol hand-book is an excellent example of 
what such works ought to be. Its contents are 
made up of a series of sketches on the ancient and 
modern history of the city, its social and industrial 

rogress, and with | illustrations of various 
ranches of science that are cultivated by the 
members of the learned societies of Bristol. 
Judging by the contents there seem to be at least 
two dozen authors, several of whom occupy eminent 
positions in their respective walks. In the intro- 
duction to the work the editors say, with truth, that 
they have “collected a body of scientific observa- 
tions and results that in its several divisions has 
demanded the assistance of those whose studies 
have been directed to its special subjects. There 
can be no doubt,” they continue, ‘‘ that in this way 
there has been obtained a thoroughness of treat- 
ment, so far as is consistent with s , that no 
single writer would have been able to produce from 
his own acquirements and researches.” 

Bristol has long ranked as one of the most im- 
portant ports of the kingdom, for so long ago as 
1347 her burghers sent no fewer than 22 ships and 
608 men to assist at the siege of Calais. Again in 
1635 the city contributed largely towards fitting out 
a fleet against France and Holland. In 1666 no 
fewer than 23 ships arrived in the port from 
Virginia, 19 being laden with tobacco, and the re- 
maining four with sugar, indigo, and cotton, and a 
quantity of beaver skins ; aa at that time Bristol 
was so important as a seat of sbipbuilding that 
vessels for the Royal Navy were built in that port ; 
indeed, just at that period when those meager 
arrived, a splendid new 50-gun frigate, the St, ' 





Patrick, had been built and launched at Bristol, and 
was waiting fora crew of 300 men. At that 
with the exception of the capital, Bristol was the 


first English seaport. For many years, however, 
the port of Bristol has aly 


been ov 

= that of Live 1; but en teelseer of recent 
efforts is to make an attempt to regain at least 
some of the importance which di the port 
in former centuries. ‘These efforts began in the 
first decade of the present century, and with more or 
less interruption and success they have been con- 
tinued ever since. The Floating Harbour, or 
ae Doss vale + an a “se the river Avon, 
is about 5 iles in ‘ two capacious 
basins, nt Paohatoas nek the Bathurst; it was 
constructed in the years 1804-9, at an expense of 
600,000/. Steam communication was established 
between Bristol and Ireland as early as 1826; and 
to Bristol belongs the honour of being the first port 
in the United Kingdom to establish a regular steam 
communication with the United States, the first 
voyage having been performed by the Great 
Western steamship in the year 1838. She was 
built at Bristol at a cost of 63,000/.; and the Great 
Britain, and the ill-fated Demerara were also launched 
from the same port, the former costing 120,000/. 

Having mentioned the Great Western, it may be 
stated that it was at Bristol, on the occasion of the 
British Association meeting held there in the year 
1836, that Dr. Lardner made his celebrated assertion 
that the navigation of the Atlantic, from shore to 
shore, was not practicable by a vessel carrying her 
own fuel. Not convinced by the scientific reasonin 
of the whilom professor of natural philosophy a: 
astronomy, a few spirited Bristol merchants formed 
themselves into a company, and determined to try 
the experiment, Built by Mr. Patterson, she sailed 
from Bristol for New York on the 8th of April, 1838, 
returning with a full cargo and sixty-six passengers 
on the 22nd of May, the outward voyage occupying 
15 days 10 hours, and the homeward voyage 14 days. 
Thus the great problem of ocean steam navigation 
was por =A iy and to Bristol certainly belongs the 
honour, likewise, of opening out steam traffic over 
the great waterway of nations. It was the same 
enterprising company that built the Great Britain. 
In the year 1843, owing to the heavy a 
levied at Bristol, the Great Western i 
Company transferred their business to Liv , 
the immediate result of which was that the exports 
fell off nearly one-half. 

There are several shipbuilding and dock companies 
at Bristol, First, we must mention Messrs. Hill and 
Sons, Albion Dock, Cumberland-road; Limekiln 
Dock, Hotwells; and West Bute Dock, Cardiff. 
The business of this firm dates back to 1760. The 
others are: G. Miller, Dean’s Marsh Dock; G. K. 
Stothert and Co., Hotwells (established 1854); J. 
Payne, Vauxhall Works, Coronation-road ; Wapping 
Dock Company, Wapping ; and the Great Western 
Dry Dock Company. 


pendent dock schemes in progress, and rapidly 
approaching completion, whoge object is to obviate 

e meee Ro danger with which large steam- 
ships are nded while making for the harbour 
proper, by way of a tidal river full of curves, and 
alling at the ebb at the rate of 6 ft. or 8 ft. per 
hour. One of these schemes is the Bristol Port 
and Channel Docks at Avonmouth, commenced in 
1868 in accordance with the provisions of an Act of 
Parliament obtained in 1864. The land secured 
for this scheme amounts to 140 acres, The water 
area is about 16 acres, the dock measuring 1400 ft. 


the depth in the dock is 324 ft. at spring , and 
224 ft. at neap tides, increasing over the sill to 44 ft. 
and 36 ft. respectively. The entrance lock measures 
450 ft. by 85 ft., and can te any ship 
afloat except the Great Eastern. During nine hours 
out of the twenty-four, vessels of 16 ft, it will 
be able to enter, and those drawing 26 ft, may enter 
during six hours of each tide. The total 
cost of this scheme is 393,300/.'; Mr. James Brunlees 
is the engineer. The other scheme is that of the 
Portishead Dock Company, the engineer being Mr. 
F. C, Stileman. The water area of the dock is to 
be 20 acres with an average depth of 30 ft. by the 
quay wall. There will be 3363 ft. of quayage, and 
res Dae at the inner end of 13 acres in ex- 
tent, while the entrance lock will measure 583 ft, 
66ft. This scheme is not expected to be 
some time in 1876 or 1877; but the works 





at 
Avonmouth are to be completed this year. Both of 
them have connexion with the general railway 


At present there are two important and inde-|i 


by 500 ft., and giving 3200 ft. of qua ; while | engines 


ot een oft eae, a, a ate bath cxpeoted 


Bristol. 

The timber trade of Bristol has long been one of 
the staple trades, but it has increased immensely 
since the dock dues were reduced and a more liberal 
spirit shown by the harbour authorities. There is, 
however, great lack of room, every available square 
yard of land and Sn ae irty 
acres, being covered with timber racks rafts. 
When the schemes are completed this branch 
of the import trades will doubtless be still further 
increased, We might quote many suggestive 
statistics to show how the port of Bristol has pro- 
me Nae ly since the harbour dues were re- 

uced in response to the ‘free port” movement 
which agitated the city for some time, The average 
income for the years 1835-1845 was 29,584/. 6s. 8d. ; 
then it fell off to an ave of 21,446/. 7a. 4d. in 
the next ten years, the being reduced two- 
thirds in 1848. In the years 1855-1865 it rose to 
27,316/. 168. 9d., and the average of the ten years 
1865-1875 is set down at 40,476/. 25. 5d. The 
foreign shipping, in and out, in 1815 was 17,236 tons, 
rising to 24,433 tons in 1845, and now being 
476,713 tons, 

There are ar manufactures of considerable 
importance ied on in and around the city of 
Bristol. The district has long been famous for its 
coalmining industry, without which manufacturing 
progress is absolutely im le. There are alkali 
and chemical works where the Mond, Weldon, and 
Deacon processes have been put to practical test. 
The oldest and est soap works in the West of 
England is in Bristol. It covers many an acre, and 
is managed, we believe, by Mr. W. Lant Carpenter, 
B. Se., F.C.S., who is probably the most active 
rg in connexion with the local arrangements for 

e British Association meeting. ‘There is another 
large establishment of the same sort which in one 
sense can trace its history back to 1608. 

It is said that the first brass made in England 
was made at the Baptist Mills, Bristol. The chief 
brass and bell foundries now in that city are those 
of Liewellin and James (1800), Price and Heanes 
(1750), and Adlam and Sons, 

Other metal manufactures now carried on in or 
around Bristol also date very far back, For 
example, chilled rolls for rolling sheet iron and other 
metals were first made at the Bristol Iron Foundry, 
Cheese-lane (Bush and De Soyres), The firm now 
rank as millwrights, boiler makers, and general 
engineers. Hare and ne te lead 
and rolled sheet lead) were established in the year 
1782. Another lead business of ig ney 
that of the Sheldon, Bush, and Patent Shot 
Company. It was established in 1750, and includes 
, desilyering, and the manufacture of 


re 
Bristol Wagon Works Company, dating from 
866, and now employing about 700 hands. The 
business of the company includes the manufac- 


of wagons, carts, vans, &c., for ordinary 
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TWO-STOREY CARRIAGES FOR SWISS BRANCH LINES. 
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mention may be made of the fact that the city at 
ove time boasted of having a mint. It was estab- 
lished in 1695, but after the coinage of 40,000,0002. 
sterling it was discontinued, and in 1698 it was con- 
verted into a workhouse for the poor. 

Amongst the other manufactories which we can 
only find space to indicate, there are those for boot 
and shoe making, which give employment to ~¢ 
wards of 5000 hands; breweries, one of which, 
George and Co.’s Old Porter Brewery, is the 
largest in the West of England ; distilleries, one of 
which was established in 1780; Fry and Son's 
famous Chocolate and Cocoa Works. established in 
1728; the corset and stay works, which afford em- 
ployment to some 2000 hands, and at least 1000 
sewing machines ; the sugar refineries, for which 
Bristol has been celebrated from very olden times, 
and of which there were no fewer than ten fifty years 
ago ; the tanneries, producing the greatest quantity 
leather of any town in the kingdom; and Hare and 
Company's famous floor-cloth manufactory, es- 
tablished in 1782, and employing nearly 400 work- 
people, one of whom is said to have entered the 
works in 1798. 

A great deal might be said about the railway de- 
velopments of the Bristol district, and especi of 


projected for cutting a railway tunnel under the | 


Severn at a point only a few miles from Bristol. 
It was from the port of Bristol that Sebastian Cabot 
sailed. It was in the same city that the well-known 


| Abraham Darby set up works at Baptist Millsin the | 
beginning of last century for brass and iron founding | 
by the aid of some skilled workmen whom he brought | 


| over from Holland. Another native of Bristol, 
Richard Reynolds, a Quaker, was long the leading 
spirit in the management of the vast industrial 
establishment which Darby (also a Quaker) founded 
at Coalbrookdale in 1709. It was a road surveyor 
in the Bristol district—to wit, John Loudon Mac- 
adam—who, by his system of making and repairing 
roads, conferred such an obligation upon the State 


| that he was rewarded + a Government grant of | 
y 


| 10,0007. In Narrow ine-street, Bristol, was 
born Matthew Wasbrough, the rival of James Watt 


in the invention, or rather in the application | 
| of the crank and flywheels to the steamengine. It | 


| was a Bristol ship captain and Dr. Dover (the in- 


| ventor of ‘‘ Dover's powders”), a Bristol medical | 


| man, who discovered Alexander Selkirk, the original 
| Robinson Crusoe, in the island of Juan Fernandez, 
| and brought him home to his native land. In Red- 


| cross-street, in the same city, the house is still | 


the Great Western broad gauge system, of which | pointed out where Sir Thomas Lawrence, the great | 


u 
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gas of his own manufacture so far back as the year 
1811. 

In this way we might go on to a much greater 
length to show what an amount and variety of in- 
terest may attend one who proposes to make a brief 
sojourn during the next seven or ten days ia the 
city of Bristol. 





TWO-STOREY CARRIAGES. 

Bor few of our readers may be aware of the fact that 
since April 1, 1873, there has been in force a new federal 
law, concerning the building and workiog of ali railways on 
Swiss territory. The extent of working railways in the 
Confederation at present amounts to about 1600 kilometres, 
or, say, 1000 English miles, while about one-half this length 
is at the present time either building or 
| There are no State railways in Switzerland. this consider- 
able réseau having been promoted mainly by private enter- 
prise, and aided, in many cases, by Governmental, or rather 
cantonal subventions. Most of the new lines will opea uf 
| shorter routes towards the International Gothard line now 
in course of construction, and these are therefore being mad 
| —like the rest of the Swiss lines—of the standard gaug*, 
| viz. 4 ft. 8} im. As our readers are aware, however, 
| Swiss are now also building metre gauge lines, of which 
| we have lately spoken in this journal. , 

With the marked predilection 


Bristol was the head-quarters, but space prevents us | portrait painter, was born. It wasin Bristol also | 
from doing this. Doubtless, however, many of our | that the second gas company formed in England | federal) 


readers will be of the opportunity which the | came into existence; it was incorporated in 1819, 
Bristol meeting of the British Association will afford | and the first engineer of the works was Mr, John 
them of making some acquaintance with the scheme | Breillat, a dyer, who lighted his premises with coal 


| Gravings, is the result of these studies. 
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UNIVERSAL SURVEYING 


INSTRUMENT. 


MANUFACTURED BY MESSRS. SCHMIDT AND HANSOH, BERLIN. 
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on this plan are now building at the Swiss railway-carriage 
and wagon works of Neuhausen, Fribourg, and Bern. 

As will be seen, the carriages are constructed on the so- 
called semi-American type, with platforms at each end, and 
with a central passage all along the train, such as has been 
stipulated by the new regulations. The staircases admit of 
very ready access to the upper story without interfering in 
the least either with the central passage or with the end 
platforms. Each story contains $2 first and second-class 
seats, arranged on double-seated benches, while two more 
seats are provided for on the upper balconies, making thus 
66 seats in all. 

The other peculiarities of these fine carriages will be 
gleaned from our engraving, and we need say the less about 
them now, as we shortly intend publishing more detailed 
drawings. The carriages are very solidly constructed, and 
weigh empty 10 tons, equivalent to 3 ewt. per passenger, 
while they cost 4502 a piece, making 6/. 16s. per seat offered. 








Be.otan Raiits.—The aggregate quantity of rails ex- 
oy from Belgium in the first half of this year was 

1,600 tons. This total presented a falling off of 11,400 tons, 
as com with the eee nine! par of 1874, and a de- 
cline also of 11,700 tons as compared with the corresponding 
period of 1873. 


MontTreaL Water Worxs.—Arrangements are in 
gress for increasing the water supply of Mantvesl te 
100,000,000 gallons per diem in summer. It is proposed to 
establish a large storage reservoir capable of containing a 
month’s supply, and a smaller one at a higher level to 
ty Wrend section of the city above Sherbrooke-street. 
The latter is approaching completion. The cost of the 
works proposed for the enlargement, wemey fry pan 
distribution pipes, pumping machinery, &c., is 4,019, 











UNIVERSAL FIELD INSTRUMENT. 

Tus instrument, designed by Mr. R. Jahns, and manu- 
factured by Messrs. Schmidt and Hinsoh, of Berlin, is 
intended for the solution of all problems on the field in 
surveying and levelling; horizontal and vertical points 
being fixed at one observation, and recorded on any desired 
scale, upon an index plate. In addition to the instrument 
iteelf, shown in Figs. 2 and 3, a plane table and signal 
steff are necessary. Two marks z and y are placed on the 
staff, the distance apart depending upon the scale to which 
the indications on the instrument are to be made. 

The construction of the instrument is based on the two 
following equations : 

C:c=E:¢, and H:A=E: €e. 

The values of these letters will be understood by reference to 
Fig. 1. In this figure a’ represents the indications on the 
plane table of a point a; is the horizontal ofa 
point y, the position of which is the distance H, above 2'; 
c is a length in the instrument itself; C the distance 
between ¢ and y on the staff as already mentioned. A 
speciality in the instrument is, that the vertical portion, 
shown in Fig. 1 by i 4, is, when the instrument is adjusted 
for the poiats z and y always parallel to that 
an extension d, of i 5, corresponds to z’ in 
ofzy. The beight H, represented in the instrument 
can either be read from a scale or measured off. 

To adjust the instrument it must first be set borizontall 
on the plane table by means of the screws A and B 
the levels E and E* being used for this 
screw A, carrying a point at the end, 
the point at the end enters the table, 
instrument can be turned. The vertical 
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slide V carries upon it, connected by a small lever K, the 
constant length piece c of the instrument, and which is 
formed of a steel plate. 

If P, Fig. 1, represents the point of which the borizontal 
and vertical positions are to be ascertained, the staff is 
placed vertically over this point. The screw G (Fig 2) is 
then turned, until the guides F and K are quite closed, that 
is, until the steel edges with which the guides are provided 
are in contact. The telescope is ted on F in such a 
manner that its optical axis is parallel to the steel edge. 
By manipulating the coarse and fine adjustment screws N 
and N’, the bars F and K, and with them the telescope, are 
raised until the cross wires coincide with the point y, in 
which case the steel straight edge forms the upper side « i 
of the angle D, and the base of angle A, Fig. 1. 
Before and after each observation the horizontality of the 
instrument should be verified by the spirit levels. By 
means of the screw G, the telescope is set to the point 2, 
and in this position the steel straight edge and the optical 
axis coincide with the upper side of the angle A, Fig. 1, 
while the straight K has retained its former position. By 
these operations the angles D and A are measured. 

The frame S S is then run back, until the small steel 
plate i, and the lever KR (which is always kept against it 
by means of a light spring, as shown in Fig. 8) come in 
contact with the steel siraight edges. Care must be 
in order to secure accurate results, that the pieces i and 
only touch the steel edges, but are not pressed 
them. When in this position the frame § 8 is clamped to 

bar « by means of the set screw V. On reference 
3 it will be seen that the lever BR is extended in front 





~ 
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the frame 8 S, and a similar extension forms a part of the 
slide V, and the ends of both these have « line 
marked across them horizontally. fixed, as just 
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montioned, a fine adjustment for the frame § S can be made 
by means of a micrometer U, and by this adjustment the lines 
on the ends of the pieces R and V can be brought into coin- 
cidence. Then the upper edge of Xr will represent the 
position of the point 4, Fig. 1, and the lower edge of ¢, that 
of point i, in Fig. 1, corresponding, to the point < and y. 
The instrument may now be checked for its horizontal ad- 
justment, and if this be found correct the head P of the spring 
pointer may be depressed, — mole « mark on the 
paper upon the planetable, height point y is 
found by means of the vernier ¢ on pepe acd a of 8 8, 
Fig. 3. In ascertaitting the height ofa poiat to cases may 
be considered ; either the height above a given datum line 
has to be ascertained, or the height of « point above the 
common horizon has to be found. 

In the first case it is only necessary to read the height 
upon the scale after each observation. To Mlastrate the 
second we will take an example. Let the height of the 
fixed point be 386.75 ft, the scale on the instrument has to 
be adjusted as follows: The staff has to be placed over the 
fixed point on the ground, and the situation of this point is 
recorded by the instrument as described, and marked on the 
paper by P, the frame 8 8 being fixed to the guide bar X. 
The scales shown in Fig. 8 are then shifted by means of the 
screw L, until by using the seale Z (for fifths and tenths), 
the reading 6.75 appearm The revolving scale W is then 
turned until the figure 8 appears adjacent to the seale z, and 
coinciding with the bottom line of the division on the scale 
corresponding with the figures 6.75. By this adjustment 
the instrument is set to the required scale, and heights of 
points recorded are read off without any calculation. The 
figure 3 (of the quantity 886.75) is added to the readings so 
long as the heights exceed 800 ft. 

In ascertaining the differences in height between two 
stations, it is necessary to ascertain the height of the horizon 
of the instrument on the scale Y. To do this the steel 
edges of F and K are brought into contact, and these edges 
are adjusted horizontally by means of the spirit levels on the 
telescope Fig. 2. The coud thas F is then lifted, and the 
scales on the frame SS are used as already explained, and 
when ¢ is in contact with the steel edge K, the reading on 
the seale gives the horizon of the axis of the instrument. 
In measuring differences of height with reference to a point 
already given, the situation plang is attached to the plane 
table, and the instrument is placed on the plan in such a 
manner that the point d is exaetly over the given point a. 
The tele is then set to any point of the staff, say to y, 
the frame § 8 is shifted with its point P over the corre- 
sponding peint on the plan, the slide V with the piece : is set 
in contact with the steel edge K, and the height can then be 
read off the scale Y Y. 

Special advantages are claimed for this instrument in 
preparing geological surveys, as by the same observation 
heights and distances can be recorded, and when a sufficient 
number of these have laid down, strata lines can be 
plotted upon the field. x transverse sections, it 
also affords Y 


plane table is pee ae & 
tripod and adjusted in 
ment is such, as has been described, 
sired scales can be employed, the conditions regulating the 
employment of these scales being as follows: 1, the dis- 
tance apart of the marks on the staff, and 2, the distance 
between the upper edge of the lever V and the bottom edge 
of the plate i, when R isin such a position that the mark in 
front lines with the fixed mark on the slide V. In the ratio 
¢: E=c: C the various parts may be adjasted to suit dif- 
ferent conditions, but it is advisable to insure accuracy to 
keep C as large as possible, because the greater the angle 
of sight, thefmore certainty there is of accurate measurement. 
The most commonly used scales are supplied with the in- 
strument, and the subjoined Table gives the corresponding 
distances between the marks on the staff: 
Distance apart of 
Length of Constant Signal Marks on Staff 
Seale. ¢ in millimetres. (in metres). 
on 1s) 3 


1 
1: 25 5 
1: Oo 10 5 
1: OO 5 2.5 
1: 1000 5 5 
1 : 2000 2.5 5 
In changing the scales all parts already described, which are 
connected with the slide V, must be changed, and a new 
scale inserted in the framoS 58. 

Both of the sigeal marks on the staff are adjustable, and 
are kept in the desired position by means of set screws. 
The degree of accuracy obtained with this instrament is 
stated to be quite sufficient for all practical purposes, aud if 
the observer works with care remarkable precision is ob- 
tained. The greatest source of error is caused by wear of 
the piece c, but this can be corrected by making allowance 
for the same in the distance between the marks on the staff. 








Street PLates 1x France.—At a recent adjudication for 
the French navy at Rochefort, MM. Schneider and Co., of 
Creus, tendered for steel plates at 191. 15s. éd. ton. 
The tender of the John Cockerill Company upon the same 
occasion was 201, 4s. per ton. 





THE CENTENNIAL EXHIBITION, 

We publish with this number a two-page plate of the 
main building of the Centennisl International Exhibition to 
be held at Philadelphia in the ensuing year. The building, 
designed by Mr. Henry Pettit and Mr. J. M. Wilson, 
1880 ft. long and 464 ft. wide, lying north and south in 
the direction of its length. The height inside is 70 ft., and 
the larger portion of the structure is one story in height. 
At the corners of the building are four towers 76 {t. high, 
and in the centre the roof has been over an area 
184 ft. square, while four towers 48 ft. Span, and rising 
120 ft. in height, spring from the cornerg_of the elevated 
roof, The area covered is as follows: 

acres. 
Groand floor . pe 20, 
Upper floor oon bab 
In towers 


21.47 

The superstructure consists of wrought-iron columns, carry- 
ing roof trusses of the general design shown in our illustra- 
tion. Longitudinally the columns are placed 24 ft. apart, 
aod in the whole building there are 672 colamns, the 
shortest of which are 23 ft. long, and the longest 125 ft, 
The total weight of this portion of the ironwork is about 
2000 tons, while the roof trus<es will weixh some 5000 tons. 
This building, like all the others comprising the Exhibition, 
is well advanced, and there appears no doubt that the Cen- 
tennial will prove an exception to all previoug exhibitions 
in being entirely completed many weeks before the date of 
opening. 


A VENERABLE WAR SHIP. 

Tue frigate Constitution, or “Old Lronsides,”’ as she has 
been familiarly called, after having lain on the stocks at the 
Philadelphia Navy Yard for sev: years @ and 
apparently rotten hulk, bas, at last, by special order from 
the Navy L ment, been placed in the hands of the car- 
penters, and is now undergoing irs, with a view, it is 
said, of being exhibited during the Centennial year. 
is nothing remaining of the vessel except the bare hull, and 
workmen are now engaged in erecting the necessary staging 
in order to begin the work of re ing her ribs. After 
she has been got in a condition Se the water she will be 
launched, and the rest of the fitting up will be done after 
she is in the water. It is the intention of the Government 
to have the original ap ce of the vessel, both inside 
ppt entnde, ape as “mae Fg? —_ The hull is 
already coppered, and it is thought t remaining re- 
pairs can be completed in a pom rey short time. 

Considerable interest will dou be felt by the public 
in the question as to whether any of the original timbers 
laid in the vessel when she was constructed in 1797 remain. 
There is a tradition among naval constructors that there 
are some of the original timbers now in the vessel, but there 
have been so many irs to her, and she has been so fre- 
quently ererhaaied, thet it is almost impossible to ascertain 
definitel whether such is the fact or not. 

The Constitution was built at a cost of over 300,000 dols. 
at Hart's shipyard, in Boston, and was launched on the 
2ist of October, 1797, in the presence of a vast concourse 


~ lof people. Special care was taken in her construction to 


nse the best live oak timber, and the bending of the plank- 
ing was done without steam in order that it might be the 
harder and more durable. 

Her first commander was Captain James Nicholson, and 
she started upon her first cruise in July, 1798. In 1804 
she was the hip of Commodore Preble during the bom- 
bardment of Tripoli, and in the action of the 29th of August 
before Tripoli, she was run to within a short distance of 
the fortifications, and after a fierce contest silenced the 


guns. 

On the 19th of August, 1812, the celebrated combat be- 
tween the Constitution, carrying guns, and commanded 
by Captain Isaac Hull, and the British frigate Guerriere, 
bee so | 38 guns, and commanded by Captain Dacres, took 
place off the American coast, in the present track of the 
vessels from New York to Liverpool. After considerable 
manceuvring, the vessels came together late in the after- 
noon, and the rigging of the two vessels noone become en- 
tangled both crews prepared to board. While Lieutenant 
Morris, of the Constitution, was making an effort to lash 
the vessels together, the Constitution shot ahead of her 
antagonist, and it was then found that the Guerriere was 
badly shattered. Soon after, the foremast and mainmast 
of the Guerriere were carried overboard, and the vessel was 
left helpless. A few moments after, her commander sur- 
rendered. 

The next action in which the Constitution was engaged 
was an engagement with the British frigate Java, of 38 
guns, commanded by Captain Lambert. This action took 
place on the 29th of December, 1812, off the coast of Brazil, 
and lasted fer three bours. A large number of the guns of 
the Java were disabled, her masts were shot away, and her 
bull was badly da . The Constitution, on the other 
hand, was scarcel ed at all. Of the crew of the 
Java, numbering 400, 22 were killed, and 102 wounded. Her 
commander was among those mortally wounded. The 
loss on the Constitution was only 9 killed and 25 wounded. 

On the 20th of February, 1814, while on her way from 
Bermuda to Madeira, the Constitution, commanded by Cap- 
tain Charles Stewart, fell in with the British vessels Cyane, 
36 guns, and Levant, 20 guns. After an enj t last- 
ing not quite two hours, the Cyane squsenientl, and two 
hours later the Levant, which had endeavoured to escape, 
having been overtaken, was also compelled to surrender. 

Of late years the Constitution has been used as a school 
ship at the Naval Academy, at Annapolis, and for a long 
time, while lying at the foot of the “ wharf,” she has 
been a object at the Academy. figurehead of 





the Constitution has been for a number of years a wooden 
*tatue of General Jackson, which it is to in 
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THE RELATIVE PROPELLING EFFICIENCY 
OF SCREWS. 

With different Screws applied to the United States Steam 
Launch No. 4, to ascertain their relative propelling 
Efficiency. 

By Chief Engineer B. F. Isuznwoop, U.S.N. 
Durine the time the writer was chief engineer of the 

Mare Island Navy Yard, he made the experiments herein. 

after described with the different screws applied by bim to 

the United States steam launch No. 4, attached to that 
These experi ts were promptly authorised, on 
icati the writer, by Admiral Porter, then at 
vy t, without whose liberal 

t re. — og made. ait 
i e¢ launch, designed by Mr. William 
Eckhart, nog sagen remy of mations at the navy 
y an engineer in navy, was completed 
- 1869, before =e vo tae wolier. In 
iments, which were projected 
and made by ‘eet ie parece, Mr. Eckhart ae 
most valuable assistance of the ‘ 
experiments were to ascer- 
tein :—1. tn meets 3 gtidenrd screws 
: number of blades, 
economic propelling efficiency of ‘ 
and —_ screws, having the 
pitch, fraction _ in other words, ha 
same quantity and of gurface. 3. The relative 


of a screw of same dia- 


agrew . 

facte, there were to be deter. 

different speeds of vessel 

gross effective indicated horse 

o— ; the pressure per square 

work the engines sé, or 

the of the vessel 

of the vessel ; the speed 

screws, and the friction of 

uantities 

ex 2, be 

parts applied to 

: p to th : economic vaporisa- 

tion of the boiler with anthracite was ascertained ; and the 

power exerted by the engines to give the three-bladed screw 

a certain number of revolutions per minute, with the vessel 
held stationary to the wharf. 

Before narrating the experiments, it is necessary to give 
the following description and dimensions of the bull and 
machinery employed : 

Hull. 


The hull is of wood. Its submerged surface is not 
coppered, but was kept well painted and cleaned during the 
experiments. With the vessel at the below draught of 
water (at which the experiments were made), the top of 
the rail at the bow is 6ft. above the water-line; at the 
centre of the vessel's length, 3 ft. 3in. ; and at the stern, 
4#ft.3in. There is a house on the deck, 6ft. Sin. wide, 
38 ft. 9 in. long, and rising, as a mean, 3 ft. 9 in. above the 
—o rail. The rudder is of metal, and counter- 


Length on load-water line, from forward 
of rabbet of stem to after side of ft. 
sternpost . pa f. . 54.40 
Extreme breadth on load water-line 11.88 
Depth of hull, from load( Forward 2.457 
water-line to low edge ot} Mean .. 8.156 
rabbet of keel. _ CAft 5 


Depth of the keel below the { Forward 
lower edge of its rabbet. --gepage 


Load draught of water from 
the bottom of the keel. Aft 


Area of the test immersed transverse 
section at load draught 
Area of the load water-line : 

+ immersed external] surface of 
the hull proper, exclusive of keel and 
rudder er 603. 

Area of the immersed external surface of 
the bull, inelusive of keel (100.8 square 
feet) and rudder (132 square feet) 717.00 
Displacement, per inch of draught, at 
load water-line nt .. SB.045 ce. ft. 
Displacement, per inch of draught, at 
load water-line : ‘i 1.0891 ton 
814.100 ec. ft. 
23.3053 tons 
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Displacement, to load water-line 


Distance of the greatest transverse section 
abaft the middle of the length of the 
— the metacentre above the centre 
the centre of displacement below 

load water-line fie ie , 
Centre of di t abaft the middle 
of the length of the load water-line ... 
Angle of dead rise at the greatest trans- 
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Ratio of the area of the greatest immersed 
transverse section to the area of its cir- 
cumscribing parallelogram 0.6663 

Ratio of the area of the load water-line 
to the area of its circumscribing 

0.7064 j 










i area ting emp ay my my i ; the ex- 
| haust steam being within imner pipe and the feed water 
in the space between the 


exhaust steam after passing heater is 
Guows Mite the chimney of the boiler, accelerates its 



































parallelogram “ea Z 
Ratio of the Stout to its cireum- | ‘The sides of the cylinder are felted and lagged, also all 
coring parallelopipedon 0.3901 the steam pipes. 
Ratio of the length of the hull on the load | The following are the principal dimensions of the engines, 
water-line to its breadth ‘ie s 5791 | namel 
In the followi theareasof the greatest | umber of cylinders... 2 
immersed # areas of water lines, dis- Diameter of cylinders 4 in. 
placements, and wand stern, for different water pe »» piston rod li in. 
lines; commencing at the load water-line previously given, Stroke of pistons a ; 8 in. 
and descending by vertical depths of 6 in. These water Net area of both pistons, exclusive 
lines, it must be observed, are parallel to the load water- of piston ; a .. 70.574 8q. im. 
line corresponding to the vessel's draught of water, for- Space displacement of both pistens, 
ward and aft, previously given : exclusive of piston rods... w. 564.592 cub. in. 
. © he 
| Ee & a §33 M 
Depth, in fect from lower ¥e. | 2 cS 
Edge of Rabbet of Keel 3 g 2% ‘s Ss Angles of Water- 
Namber of Water to Water-line. acer $4 Pe lines. 
Line. eo & = 
siiest | ; bss 
Sec 2 1 
Sigmis | $F Sete 
; Forward. Aft. < 4 Bow Stern 
7 2.457 3.855 24.98 456.54 814.100 “s 
6 1.957 3.355 19.04 421.26 FOS.915 37 
5 1,457 2.855 13.26 370.86 395.360 Ab 
1 0.957 | 2.255 7.93 294.71 228.025 30 
3 0.457 | 1.855 3 188.16 | 105.980 194 
2 | 1.355 | 1.25 81.90 20.000 8 
1 0.855 0.35 | 26.04 15.470 4} 
From the following dimensions the form of the immersed | Clearance of the pistons yy in 
solid of the hull ean be ascertained. They are ordinates to | Length of steam port 4 in. 
the curves of the water-lines formed by the outside of the Breadth of steam port see es fin. 
planking, and are given in feet from the forward and aft Area of steam port ; 24 eq. in 
centre line of the hull. That line is divided imto sixteen Length of exhaust port 4 in. 
equal parts of 3.4 ft, each, and the corresponding trans- Breadth of exhanst port din. 
verse sections are numbered from 1 at the stem to 17 atthe Area of exhanst port ; 3} 8q. in. 
stern: from each point of division a right-angled ordinate Space sesiand in the clearances 
is erected on which the dimensions referred to apply. | and es of one cnd of both 
The water lines are Gin. apart, measured vertically, | cy ‘ 26.4 eub. in. 
They are not parallel to the rabbet of the keel, but to the Number of crankshaft journals 3 
surface of the water when the vessel has the dranght of Diameter of crankshaft journals 24 ia. 
water forward and aft as given above. Water-line A is at | Length of cranksbaft journals : 34 in. 
the water level, water-line Bis Gin. below A and parallel + Diameter of crankpin journals 2 in, 
2 in. 


to it, and so on. 





\Ordinates, in feet, from the central Forward and Aft line of the Hull to the outside of the planking on 


Length of crankpin journals 


Water-lines |¢ach transverse section of the immersed solid of the Hull, as numbered below, No. 1 being at the Stem 


6in. apart ver-| and No. 17 at the Stern. Di 


tically, A being 





stance of the transverse sections apart, 3.4 ft. 

















at the Water | | j : a : ee = a 
level | ilelelic gieieia| Se SS apse peas 
icsisisi sci sis li sisi 51° Ss Ss x) 641848 i108 s 
ee ee Z| A\l&A A A\AIAISZA A 
A 0.12 /0.72|1.79 2.94 \4.02 4.88 5.45 '5.76) 5.90| 5.94 | 5.90 | 5.78 | 5.50 | 5.08 | 4.25 | 2.68 | 0.30 
in (0.12 0.57 |1.41 2.50 |3.58|4.50 \5.24'5.66) 5.84) 5.00 | 5.84 | 5.66 | 5.26 | 4.60 | 3.42 | 1.75 | 0.12 
C (0.12 |0.40 | 1.06 |2.00 3.01 }4.00 \4.75 5.25) 5.54) 5.61 | 5.52 | 5.22 | 463 | 3.76 | 2.47 | 1.03 | 0.12 
D 0.12 0.25 0.67 |1.36 2.18 8.04 3.85 /4.50/ 4.91) 5.00 | 4.82 | 4.31 | 3.54 | 2.60 | 1.56 | 0.62 | 0.18 
E 0.12 }0.18/0.39 |0.75|1.28/1.85 (2.44 2.92) 3.25! 3.34 | 3.20 | 2.78 | 2.20 | 1.54 | 0.90 | 0.42 | 0.12 
F .». {0.12 /0.16}0.24 0.35 )0,50 |0.68 0.90/14) 1.40 1.50 | 1.42 | 1.25 | 0.98 | 0.70 | 0.46 | 0.28 | 0.12 
G 0.12 0.12/0 12 (0.12 }0.12 }0.13 0.14 0.21; 0.34| 0.45 | 0.48 | 0.46 | 0.39 | 0.30 | 0.22 | 0.14 | 0.12 
H 0.12 0.12}0.12 0.12 0.12 '0.12 0.12 0.12) 0.12} 6.12 | 0.12 | @.12 | 0.13 | 0.14 | 0.14 | 0.13 | 0.12 
I 0.12 worn tae 0,12 0.18 /0.18 0.12 0.12; ond 0.12 | 0.12 | 0.12 | 0.12 | 0.12 | 0,12 | 0.12 | 0-12 
j i i ’ ' | 
Engines. Diameter of crosshead journals 1} in. 
There are two direct-acting non-condensing engines. The Length of crosshead journals ’ 1} in. 


cylinders are vertical, and are placed immediately above the 
crankshaft, with their connecting rods working downward. 
The eylinders rest upon columns supported in turn upon a 
cast-iron bedplate, which contains the crankshaft journals. 
The valve chests of the cylinders are placed between the 
cylinders, back to back. There are two small slide valves 
to each cylinder, one at each end, connected in the chest by 
rods. These valves work with the full pressure of the steam 
upon their backs, and receive their movement direct from | 
two eccentrics and a Stephenson link. They have no lap | 
on the exhanst side, but eufficient steam lap to cut off the 
steam at 0.858 of the stroke of the piston from the com- 
mencement when in full gear. In this state the steam is 
released when the piston has completed 0.96 of ita stroke, 
and the enshioning commences at 0.94 of the stroke. The 
Stephenson link is connected directly to the head of the 
valve stem. 

_ The cranks for the after cylinder are forged in the crank- 
shaft. For the forward cylinder there is but one crank ; it 
was forged separately and keyed on, and its pin is overhung. 
The crankshaft bas three journals, one for the forward 
cylinder and two for the after cylinder. The thrust collars 
are forged on the crankshaft, and their pillow block is sup- 
ported on the engines’ bedplate. There are no collars on 
the serew or line shafting. 

The feed pump is worked direct from an eccentric on the 
crankshaft between the engines. This pump is slightly 
inclined, is single acting, and the eccentric rod 1s articulated 
to the bottom of the pump plunger. 

_ The feed water is fresh, and is carried in a tank ; before 
it enters the boiler it is passed through a heater supported 
on my of the boiler, and has its temperature raised to 
about 125 deg. Fahr. by the exhaust steam. This heater con- | 


Arca of main guide-gib 18.28 sq. in. 


Diameter of main connecting rod in 


the necks . 14 in. and 14 in. 
Length of main connecting rod he- 
tween centres of journals 19 in. 


Diameter of feed pump (single acting 

plunger) ‘ 24 in. 
Stroke of feed pump plunger 2) in. 
Width of eccentric straps... } in. 
Length, forward and aft the vessel, 


occupied by the engines . ai 36 in, 
Breadth, athwartship, occupied by 

the engines . wit 27 in. 
Height of the engines above axis of 

crankshaft 42 in. 
Number of thrust collars on screw 

shaft 5 
Projection of thrust collars beyond 

screw shaft , , ye in. 
Thickness of thrust collars on screw 

shaft ... } in 


Heating surface in feed-water heater 260 sq. in. 
Net weight of engines, including 
crankshaft, but excluding every- 
thing else ne 1400 Ib. 
Boiler. 
There is one boiler of the horizontal fire-tube type, with 
the tubes returned by the sides of the furnace. 
The shell is a horizontal cylinder of 49in. outside dia- 
meter, and 6ft. Gin. extreme length, with flat ends. The 


front end is the front tube plate for the tubes, and a4 i 


take is of sheet iron made separately, and bolted to 
front of the shell. ~ 












Bs) 


lite 


'y-four 
in t 


Hi 


"e 
BT 


F 
: 
& 
z 
f 
& 
g 
F 
2g 
F 
F 
& 


reer 
Ail 
fies: 

fi fh 
E i 
skiers 
tteipal pf 
BE Lir 
He 
ae 


5 
2 
¥ 
| 
2 
F 
s 
Rez 


= 
—< 


eae 


| 
: 
F 
E 
£: 
‘ 
Fr: 
5 
a 


the shell, is surrounded by an apt an of 14} in. 

diameter, perforated with a row at 
Immediately over the boiler shell 

a pipe of 8 in. in diameter, is a boiler wi 


and throng 

steam room from the shell. The between 
the boiler shell and the bottom eylinder is 3} 
indri jon of the shell is of jin. thick iron. 
Its flat ends, and the flat back of the smoke connexion, are 
of }in. thick plate. All seams are double rivetted. _ 

In the front of the shell, opening into the uptake, is an 
elliptical manhole with diameters of Ilin. and 14in. And 


two elliptical hand holes, with diameters of 2} in. and 5 in. 
The entire exterior of the boiler shell is felted, lagged, 
and covered with sheet iron. 
(To he continued). 
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American Buipess.—It is estimated that the bridges 
built in the United States since the war have cost 
150,000,000 dols. The West has built the greater number 
of large and costly bridges, those over the Missouri alone 
at St. Charles, Booneville, Kansas city, Leavenworth, 
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HORIZONTAL BORING MACHINE. 


CONSTRUCTED BY MESSRS. BR. FERNAU AND COMPANY, ENGINEERS, VIENNA. 


We lustrate above a horizontal boring 
machine, constructed by Messrs. Reinhard 
Fernau and Co., of Vienna. The section shows 
the arrangement of spindle and bearings, which 
are hardened and carefully ground together. 

The back headstock can be shifted laterally, and 

ean be accurately adjusted by means of two set 

screws. On the bed of the machine is a 

V guide and two flat upper guides; upon the 

bed is a bracket with Y guides on each side, 

and upon this is a second bracket to which a 

rising and falling motion can be imparted. On 

this second bracket are horizontal guides to 

receive the table, in which are slots for attaching 

the work. Through the standards of the machine 

pass two horizontal shafts, one for raising and 

lowering the table, and the other for traversing it along the 
bedplate. A spindle placed in the centre of the bed and 
driven from the headstock end, regulates the feed. 

In dealing with heavy work, the spindle in the back 
headstock is removed, and the end of the boring bar enters 
the bearings of the former, packing rings being placed 
in the bearing if necessary. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Dewsbury, Batley, and Birstal Tramways.—The annual 
meeting of the shareholders in the Dewsbury, Batley, and 
Birstal Tramways Company was held last week. The 
directors’ report recommending a dividend at the rate of 
five per cent. was adopted, it being remarked that the 
severe winter and a recent trade dispute had diminished 
the revenue of the company by 50 per cent. during two or 
three months. 

Sheffield Forge and Rolling Mills Association.—The 
members of the Sheffield Forge and Rolling Mills Pro- 
rietors’ Association have determined to reduce their price 
fist for rolling steel, &c., to the extent of five per cent., 
owing to the continued dulness of trade. 


West Yorkshire Colliers’ Wages.— An interview has 
taken place at Leeds between the West Yorkshire coal- 
owners and a deputation from the miners of that district in 
order to discuss the masters’ propositions as to reducing 
wages. After a long conversation the meeting was 
adjourned unti) the 24th instant, no action to be taken in 
the interval by the owners. 

The Royal Visit to Sheffield.—Their Roy al Highnesses 
the Prince and Princess of Wales have paid a two days’ 
visit to Sheffield, and have been received with hearty and un- 
bounded enthusiasm. On Tuesday (yesterday) their Royal 
Highnesses visited some of the principal works and work- 
shops of the town. At the Norfolk Works of Thomas 
Firth and Sons they saw the costing, of a large cast steel 
ingot intended for a 6}-ton gun. his was poured from 
240 melting pots tak direct from the furnaces. They 
also saw the A tube for an 8i-ton gun being hammered 

rior to being sent off to Woolwich Arsenal. At the Cyclops 

Yorks of Messrs. Charles Cammell and Company, wire 
rolling and hardening was first inspected, then the rail 
mills and the armour-plate departments. Here the royal 
couple witnessed the interesting — of rolling a 30-ton 
plate, and afterwards in the great planing shops were shown 
a turret pierced with apertures for two Z5-ton guns, said to 
be for the Dover fortifications, and weighing 400 tons. 
The great cutlery works of Messrs. Joseph Rodgers and 
Sons were subsequently gone through, where many interest- 
ing processes were shown. Several costly presents were 
made to their Royal Highnesses. Asa matter of course | 
the town has been totally en féte during the visit. 

Wages Disputes in South Yorkshire-—A number of 





pa: 
| half-year ending the 31st of 





strikes and disputes of various descri 
Yorkshire. The men are out at the 
Higham, Darton Hall, and other collieries. At the Darton, 
Monk Bretton, and new Barrow Pits a number of men have 
in each instance been paid off. 








NOTES FROM THE SOUTH-WEST. 
Monmouth and Coleford Tramway.—The Great Western 


Railway Company, who have for some time been 
of the main portion of the Monmouth and Coleford Tram- 


| 


| deviation at 


proposed to appropriate as follows, viz. : 
‘The payment of a dividend at the rate of 10 
per cent. per annum, free of income tar, 
20,9371. ; guarantee fund 10,0182. ; balance 
to the next account, 34671. The reserve fund 
will then amount to 162,3901. 

Taf Vale Railway.—The gross reccipts 
for the first half-year of 1875 were 76,6461. 
less than those for the half-year ending June, 
1874; this heavy decrease was ca by the 
strike and lock-out which existed at the local 
iron works and most of the collieries during 
the first fivemonths of this year. N: iation 
have been carried on with the Cowbridge 
Railway Company for the lease of their line 
and works to the Taff Vale Company, and 
terms have been arranged subject to the 


ipti exist in South | confirmation of the shareho! " 
, Old Mill, Haigh, | 


Monmouthshire Railway and Canal Company.—This 
com will soon _— of all the lands required 
for the and Talywain branch. The works fora 
aterloo are being proceeded with vi nor 


A proposed t all to in the last -yearly 
| report fee 0 tuna or lease of the Brecon and Merth 


Tydfil Junction Railway jointly to this company and the 
idland Railway Company, was abandoned in consequence 


| of the latter company deeming it inexpedient to proceed 


way, have agreed to purchase the remaining portion of the | 


line, about a mile in h, and extendi 


ford Gas Works to the forest. The pure is to be com- 


from the Cole- | 


Railway Accommodation.—It has been determined to | 


extend the Whitland and Taff Vale Railway from Crym- 
mych Arms to Cardigan, and Mr. Szlumper, the company’s 
engineer, is now engaged in the surveys. 

Swansea Pier Extension.—The Swansea Harbour 
Trustees have decided upon extending the western pier 


forthwith. The addition to its length will be about 1000 ft., | sad 
i i | and Fawkes. 


at a cost of 30,0001., and the work will be out b 


the trustees themselves. When this is completed they will | 


be enabled to deepen the channel 3 ft. up to the North &, 


which will then admit large vessels, now compelled to re- | past 
main outside. This work is to be carried out independently | to he pai 


of proposed new docks. 

National Federation of Miners.—A proposed organisa- 
tion of a National Federation of Miners has been generally 
approved of by the colliers of the Forest of Dean. Ata 
meeting on Saturday it was reported that there had been 


large accessions to the new association, and that the con- | 


tributions would be at the rate of 1s. 6d. per month. 


Pembroke Dockyard.—Orders have been received for the 
entry of several shipwrights at this port for service at 
Chatham and Sheerness yards. 

Gloucester Wagon Company (Limited).—The directors 
of this company report that the past financial year has been 
one of t difficnity and anxiety, owing to the protracted 
strikes m South Wales and Monmouthshire, the effects of 
which are still being felt by the company. 
stock belonging to the company now consi 
vehicles, viz., 5238 sold on deferred payment ; 
hire; 6 in ase by the company; and 24 unemployed. 
During the past year, in addition to work done for cash 
pa ts, 923 vehicles have been built for the company’s 
stock, of which 441 have been sold on deferred payment, 
and 482 have been let on hire. aan aeeny Dore now to 
repair and maintain 12,405 vehicles. providing for 
the usual reserves, and ing an interim dividend for the 
mber last, at 10 cent. 


ah 





be & 


with the scheme. 

Llanelly—The Cwmlliedi Reservoir.—At a meeting of 
the Local of Health, Mr. David Evans in the chair, 
Mr. Barnes, C.E., of the firm of Beardman and Barnes, 


; i sa i, | attended, and explained that it was a matter of absolute 
— on the ist of September, and the price to be paid & | necessity to excavate deeper for a suitable bed for the puddle 


wall of the Cwmlliedi reservoir embankment. If the con- 
tractors went through all rock, or similar material, the 
additional cost, inclusive of the work and the increased 

. would amount to 38461. The reservoir 
a cheap one, ing, as it would have, a 


| capacity of 160 millions of gallons. ; ve a 
| favourable account of the works so far as they go 


ne, 
ke in high terms of the contractors, Messrs. Smith 
Board resolved to go on with the exca- 
vations reported to be necessary. 

Rhymney Railway.—The balance of net revenue for the 
half-year amounts to 55301. This will enable dividends 

f im full upon the guaranteed stock, the 6/. per 
cent. preferential stock, and the first issue of the 5/. per 
| cent. preferential stock; and a dividend at the rate of 

ll. 2s. per cent. annum upon the 5/. per cent. preference 
stock created aahe the Act of 1864. Since the commence- 
ment of the current half-year the traffic has improved, and 
exceeded the amount of the corresponding weeks of last year. 
| The works on the Taff Bargoed yo are practically 

finished. As regards the electric block and —o 
arrangements, the whole of the works are well advanced, 
and in a short time the usual notice of inspection will be 
given to the Board of Trade. 

Llanelly Railway and Dock Company.—The amount st 
the disposal of this company for the -year ending 30th 
of June last, is sufficient for a dividend at the rate of six 
per cent. per annum, after providing for all prior charges. 





Drepetne Macutnes ror Sourn AvusTraLia.—The 
South Australian Government have contracted with Messrs. 
W. Simons and Co., Renfrew, for one of their patent hopper 
dredgers, which will be the largest of that type yet cou- 
structed, as it will carry 1000 tons of its own spoil, dredge 
to 30 ft. depth of water, and steam out to Australia. 

i i the directi Mr. Kinipple, Con- 
ineer of the Harbours of Greenock, and 
Kinipple and Morris, Civil Engineers, 


per annum, there remains a balance of 34,423/., which itis | minster. 
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REVOLUTION INDICATORS.—No. I. 


To know the speed or number of revolutions that 
an engine, or other motive machine, is working 
at, is often a matter of very considerable importance. 
In marine engines especially it is desirable that by 
simple inspection of a dial or number apparatus the 
exact speed should be shown, 80 that the rate of 
motion can be definitely ascertained at a glance, in 
order that any alteration that may be necessary can 
be promptly, and with certainty, carried out. 

In large manufactories machines for showing the 
total number of revolutions of the engines for a 
given time—say for a week—have long been in use. 
By their means the manufacturer can ascertain 
whether he has been losing in the productiveness of 
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his machinery through simply a want of speed, or | 
whether he may have suffered through an excess | 
of it. 

When machinery is properly rated so as to avoid | 
not only wear and tear of the machine itself, but | 
injury or imperfection in its products, then it is 
perhaps equally as injurious or unprofitable to work 
either under or over that rate of speed. There can 
be no question, therefore, that an instrument | 
capable of showing correctly by simple inspection 
the rate of revolutions, is at the present time a 
desideratum of some importance, 

It is not necessary that the machine should record, 
or register, in any way the actual working of the 
engines, for it is quite sufficient if it shows, for the 
time being, the rate of speed. In fact there would 
be a strong objection to a recording instrument, | 
for it oan be looked upon by the workman as a | 
tell-tale of a most obnoxious character, and it is | 
questionable whether the proprietor of such an | 
instrument would for obvious reasons find it, in | 
certain cases, much to his advantage. 

In January last year the Society of Arts offered 
the Gold Medal of the re or 20/. for the best 
revolution indicator that would accurately inform | 
the officer on deck, and the engineer in charge of 
the engine, what are the number of revolutions of 
the paddles or screw per minute without the neces- | 





sity of counting them. The conditions were that | 
the instrument should be simple in construction, not | 
easily disarranged, and easily refitted in case of 
accident. Its accuracy must not be affected by the 
motion of the ship, must indicate by simple inspec- 
tion and not by counting. Should be moderate in 


























of any change in the number of 
revolutions, whether in excess of or in diminution of the 


number ordered to bo eee oe oe beet 
eb vga one gener pede indicators” would 


hly prized, and aid materially in keeping the fleet in close 


cost, and it would be desirable that error should not | hits Hang 


exceed 2 per cent. These iculars were accom- 
panied by a letter from Vice-Admiral A. P, Ryder, 
as follows : 

S1n,— Ever since ships were led by steam, and more 
e lly since the verew” a di bs 
adopted, it has been a desideratum to provide a “ revolution 
indicator,” which would inform the officer on deck, and the 
engineer in charge of the engine, what are the number of 
revolutions per minute ; and that this information should be 
obtainable immediately with accuracy by the officer on deck 
himeelf, without any reference by him to vor tne ape or to 
any one else, and by both, without any necessity for counting 
the revolutions, which involves the further necessity of using 





As it does not appear that there is any prospect of the 
want being supplied without the incentive (so often successful 
in previous cases) afforded by the offer of the Society of Arts 
medal, I submit that the Society offer their gold medal for 


Atrrep P. Rypgr, Vice- Admiral. 
5, Victoria-Chambers, Westminster, October 9, 1873. 


Corapetitors were to send in their drawings or | t 


models not later than June (1874), and it appears 
that a number of working machines were received 
y. 


by the Society b 
ik jan te pad te, beh tv en 


Whether it may be attributed to the encourage- 
ment offered by the Society of Arts for a new indi- 
cator we cannot say, but it is singular that in the 
year 1873 only one patent to have been 
taken out for an indicator, that one was simply 
a counter—the speed being ascertained by countin 
or comparing the numbers after a given interval. 
b the a hand, es ry date mene Fe 

er to the time appoin or sending in the models 
—viz., from January to June—no less than nine- 
teen patents were obtained, all of which had in view, 
more or less, the conditions laid down by the 
Society. During the remainder of the year only 
two patents more were obtained. Of the nineteen 
patents above mentioned, twelve died out at the 
expiration of the provisional protection period of 
six months. 

From the circumstance that the Society of Arts 
mention in their conditions that the “ error should 


been made public, but it is probable that they may 
be of a similar principle, if not have actually the 
same machines amongst them, that we shall pre- 
sently describe. 

The or revolutions, of an en or other 
machine is perhaps invariably counted at so many 


of | Pert minute, and it is necessary in a positive action 


that a time datum should be provided with which 
to compare the number of revolations. But in a 
non-positive machine the time datum is , or 
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within a certain range, but for great variations from 
low to high speeds it would be useless. 

Sir D. L. Salomons bas included in the same 
patent (No. 584, 1874) three other forms of indi- 
cators, viz., one acting by means of a fan blast, the 
pressure of which moves a piston, the rod forming 
the hand or pointer. 
a, a', 6 with the piston rod and spring ¢ working in 
the cylinder d ¢. 
evident that if the scale be graduated according to 
the number of revolutions, and, consequently, the 

reasure of the blast, it should indicate accordingly. 

le also applies a fan blast to a flattened tube which 
is connected to a pointer, see Fig. 3. The curved 
end of the flat tube has a tandiouay to uncoil— 
—timilar to an aneroid barometer tabe —when air is 
forced into it. ‘Thus the air being forced froma fan 
into the pipe # uncoils the tube and moves the 
crank ¢! to which the pointer a’ is attached. 

In the third form shown, Sir D. L. Salomons em- 
ploys two tubular arms radiating from a vertical 
spindle. ‘To the extreme ends of these tubes a 
small pipe leads to a glass tube placed in con- 
tinuation to the vertical spindle. Now the hori- 
zoutal radial tubes being filled with mercury will, 
when revolved, says Sir D. L. Salomons, cause the 
mereury to flow up the central glass tube, and 
in proportion to the centrifugal force so will be the 


height of the mercury and the speedindicated. Fig. | 


4 represents this form of indicator in which a, a are 
the radial tubes, and ¢, ¢ the smaller tubes leading 
to the vertical tube 4, which is carried and revolves 
in a line vertical to the spindle 6. As the mercury 
rives in the tube 4, the scale ishows the number of 
revolutions made, 

Another modification of the centrifugal principle 
has been —- by Mr. M. A. Wier (No. 2452, 
1874), and is described by him as follows: 

Io the drawing Fig. 5 illustrates one arrangement of 
apparatus for carrying out this invention. A is acylindrical 
vessel, which may be of metal, but preferably of gloss, 
arranged to revolve in suitable bearings at a rate proportionate 
to that of the object of which the speed is to be indicated 
beiog driven by a band or otherwise therefrom. The said 
es hoder A contains a portion of liquid, the suriace of which 
is, say, at B, when the cylinder is at rest, but when the said 
cylinder is set in rotary motion the surface of the liquid 
assumes « curved form, as shown in dotted lines, falling in 
the centre and rising at the circum/erence against the sides 
of the oy linder in prope: tion to the speed at which the latter 
is made t revolve. if the cylinder beof traeparent material 
the amount of this fell at the centre or rise at the circum- 
ferenee corresponding to various known speeds or numbers of 
revolutions in a given tiwe of the object driving the cvlinder 
can be seen and marked on the seale, together with the said 
corresp Dding speeds. Those speeds are then readily ascer- 
tained at any time afterwards by simply reading off the speed 
wnarked on the scale at the point correspondiog to the then 


poriton of the depression or elevation of the liquid in the) 


cylinder. 
E is a small spiral windmill fastened on the axis F of the 


eyiinder A, which is extended.down into the said pipe D, 


resting ia a bearing G therein. The fan or blower driven by 
the rotating object blows air through the pipe D, which im- 
pinging on the vanes of the windmill E cause it to revolve, 
earryiog with it the cylinder A, or when adapted according|y, 
the fork Bim Fig. 2. This means of effecting the rotation of 
the cylinder A or fork B is specially applicable where the 
in 
of which the speed is to be indicated. 


THR STEAM TRIALS OF HER 
MAJESTY’S SHIPS.—No. I. 

Tue regulations in force, and the systems pursued 
ou the steam trials of Her Majesty's ships being, 
necessarily, the outcome of the varied and great 
experience of the officers engaged on these trials, 


have a special interest for us in these days of careful | 


experiments and exact records; and it would be 


well if the trials of our merchant ships—too often | 
trials only in name~ were carried out with some- 


thing pear the same fair.ess aud care. 


The tral at the measured mile is of course com- | 
but the rapid and extensive | 
changes which have taken place in our navy during | 
the last fifteen years have led to the introduction of | 


mon to ail ships; 


additiona! expernmental triais of other kinds. ‘Thus 
the introduction into the service of heavy armour- 
plated ships led to trials being made at full power 
at sea, for six cousecutive hours, to ascertain 
whether the fali power and speed of the short trial 
at the measured mile could be maintained over a 
longer period; and the twin screw ships, and short 
thips of the Belieropbon class, were subjected to 
ao exhaustive series of experiments to test their 
turniog powers. 

Again, owing to the fact that the machinery of 
our wen-of-war is seldom driven at full power, and 
to some doubt having been expressed as to whether 


Fig. 2 shows the fan and pipes | 


The scale is shown at i, and it is | 


licating Instrument is situated at @ distance from the object | 
i 


, the complement of stokers is sufficient for any mo- 
'derately long period of steaming.at full power, 
‘there was inaugurated, by the simultaneous trial of 
the Sultan and Bellerophon in 1872, trials lasting 
from 12 to 24 hours at full power of all commis- 
sioned ships twice a year. 

The great cost, too, of our coal supply led to 
experiments being made, sometimes by several ships 
at one time, sometimes by each ship for itself, to 
ascertain the actual cost at different s for the 
guidance of the commanding and engineer officers 
on their future voyages. 

Those trials to which we have above referred, 
may be termed the experimental trials ; and these 
are the trials from which certain exact results have 
to be obtained,—formal returns of these results 
being sent into office. There are other trials— 
‘‘runs” so called—whose object is simply to deter- 
mine whether the machinery is fit for service at sea ; 
and which are made under circumstances where the 
higher test of a measured mile trial is unnecessary 
or inconvenient. 

Our subject thus naturally divides itself into 

1. “ Measured mile” trials. 
2. “ Circle” trials. 
8. “ Six hour” trials. 
4. “ Commissioned” trials. 
5. “ Economical” trials. 
6. Runs. 
And we intend, with respect to each, to describe 
in detail what has to be ascertained; how it is 
done ; and the care taken to insure that it is done 
properly. 
1. Measurep Mire TRIats. 

The trial at the measured mile serves a treble 
purpose. In the case of a new ship it is the formal 
test of the efliciency of the machinery, of the 
power attained by the engines, and of the speed 
attained by the ship under presumably the most 
favourable circumstances of new machinery, proper 
trim, and clean bottom. In the case of an old ship, 
it usually follows extensive repairs, and with the 
exception that the engines are not new, is a test of 
exactly the same kind. 

We begin with the speed. The hour fixed for 
the trial at the measured mile is so chosen that the 
tide shall flow in one direction only on the mile 
|eourse during the whole of the runs; and arrange- 
ments are made accordingly for a preliminary run 
of half an hour or so to get the fires in good order 
before going to the wile. 

The *‘measured miles,” or, to speak correctly, 
the ‘‘ measured knots’’ of the naval ports are well 
defined both as to course and distance, some, how- 
ever, better than others. In some cases, the course 
is marked out by buoys, in others by leading marks 
ashore; in all cases, the distance is accurately de- 
termined by marks ashore. 

‘* All ready for the mile” below and the tide suit- 
able above, the ship is taken to the course. The 
following description of the routine observed on 
deck applies to a trial at which we were present, 
and may be taken as descriptive of the general 
practice, 

As we neared the marks, the officer in charge of 
the trial, and for the time being in command of the 
ship, took such a position on deck as enabled him 
}to see the marks ashore and prepared to signal the 
|moment the marks came into line; the officers 

charged with the duty of noting the time, got their 
big-faced chronograph near the captain; whilst 
another officer stood ready to signal to the engine 
|room for a purpose to be described hereafter ; lastly 
the pilot, conning the ship, was careful that she was 
on the proper course and that there was noswerving. 

We could see the marks closing upon each other ; 
we beard the captain call out * Stand by;” and a 
ifew seconds afterwards, when the warks were 
exactly in line, he called out “Stop.” At that 
moment, the time—hour, minute, second — was 
noted down, and the agreed signal, the ringing of 
the ordinary telegraph bell, was made to the engine 
jroom. At the end of the measured knot we heard 
again the “stand by” as we neared the line of 
marks ; the “ off"* as we passed the line; we saw 
the time noted; the signal was made to the engine 





* The words “on” and “off” are sometimes used as signals 
marking the beginning and end of the measured knot; but it 
is doubttul whether there is sny advantage by the distinction. 
The word “stop,” used in both cases, is better known, and 
hes the advantege of not requiring the observer to think, 
perheps pause and think, which word he must use. In fact, 
om ali cases, where one person bas to watcha passing object 
end signal to another, the word “ step,” if a word is used at 
all, is the simplest and best. Much better, where practicable, 
is a sharp blow, a‘ter the fashion of the auctioneer's hammer. 








room the proceeded with undiminished 
speed onwards far enough to get round for the 
return journey, In the same manner her siz j 

were made over the measured knot, each 
other as closely as possible; three times in one 
direction, three times in the opposite direction ; and 
from the details thus obtained was determined the 
speed of the ship at fall power. 

Whenever practicable a trial at half power is 
carried out in the same way—“‘ half power” mean- 
ing, the engines doing their best with steam from 
only half the boilera, the stop valves of the others 
being shut. The number of rans over the measured 
knot at half power is limited to four—two in one 
direction, and two in the other. 

To return to the time taker. He and many others, 
if the trials be of importance such as were those of 
the Devastation, at which we were present, have 
not been content with merely noting the moment at 
which the ship passed the marks. The actual time 
occupied in running each knot has been calculated ; 
the speed due to that time has been copied down 
from a table of speeds ; the means, first and second, 
have been worked out; within a few seconds after 
the last knot is completed the final result is 
known ; a buzz—of satisfaction in our case—takes 
the place of the silence of expectancy ; and there is 
a general stampede for lunch or cigars, according to 
circumstances. 

Be it known, however, that lunch and cigars are 
not provided—are, indeed, barely tolerated —on the 
trials of Her Majesty's ships, and we adyise our 
visiting readers to provide sandwiches for the occa- 
sion. They may fare better; we did, thanks to one 
of the visitors on board; but they had better not go 
unprovided. 

The method adopted by the Admiralty for ar- 
riving at the mean speed is illustrated in the annexed 
Table. No. I. Column A explainsitself. Column B 
is the time from the * stop” to the * off,” described 
above, of the measured knot. Column C is the 
speed per hour equivalent to the time occupied 
(Column B) in ranning the measured knot.* ‘The 
speeds in Column D are the means of the respective 

airs in Column C, between which they are placed. 
Thus, the lst of Column D is the mean of the lst 
and 2nd of Column C ; the 2nd of Column D is the 
mean of the 2nd and 3rd of Column C; and so on. 
The speeds in Column E are the means of the re- 
spective pairs of Column D, between which they are 
placed. Thus, the ]st of Column E is the mean of 
the lst and 2nd of Column D; andsoon. Finally 
the mean of the “‘second mean speeds”—that is, 
their sum divided by their number, is the “ true 
mean speed,” 


; and ship 
ar 


TABLE L. 
Illustrating the Admiralty Method of deducing the True 
Mean Speed of a Ship from the Apparent Speeds. H.M.S. 
Stemfirst. 





A. B. C. D E. 





Second 


Spee 


First Mean 


Observed 
Speeds. 


| Speed Due to 
Time. j ar 6 


Mean 
ime ds. 





15.820 
19.672 


17.496 
17.561 
17.725 


17.528 
17.643 
17.536 
17431 


15.451 
| 20.000 
| 17.347 

14.694 


17554 


| 
' 
} : | 20.539 
True mean speed 
} 





That this is the true mean speed of the ship 
through the water is not at first sight quite, or even 
at all clear, and we may well spare some little time 
and space in showing that in this case, at least, the 
result is very nearly correct. And we are the more 
inclined to do this that we shall have something to 
say further on about other methods of calculating 
the mean speed from the speeds due to time. 

We have said that the hour for the trial is so 
fixed that the tide shall flow in one direction only 
on the mile course during the whole of the runs; 
and as the time between the runs is merely that re- 
quired to get the ship round for her new journey, 
it follows that the runs are begun at pe | eq 
intervals of time. Those intervals were each about 
12 minutes in the case of the ‘* Stemfirst.” 

Acursory examination of Table I. shows that during 


Nuwber of secs. per hour He 4 per hour. 
Number of sees. to run the measured knot per 
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the trial the tide-current was — increasing in 
velocity, the runs with the tide being 19.672, 20.000, 
and 20.339; and the first and last runs against 
tide being 15.320 and 14.694. There rb ac to be 
a discrepancy in the speed of the second run inst 
the tide, 15.472, but that is quite explained by the 
high speed of engines attained during that run. 

Let S=the speed of the ship through the water, assumed 

constant. 
Let T, T,, &c., be the tide velocities on the first, second, 
&c., rune 


*: y 
We thence have on the trial of the Stemfirst : 
lst run = s-T, , 
{ond ,, = S+T, 
Srd , = 8-—T 
Observed speeds 4 4.5 S = S+T, : : - & 
Sh |, = 8-T, | 
Gh , = 5+T, 


Whence we obtain the first mean speeds : 


(lst and 2nd runs = S8~—4 (T,—T )) 
First 2nd ,, Brd ,, = 8+4 (Ty—T,) 
o mean J 3rd » 4h , = 8-$(T,—T,)}. (2) 
speeds §j4th ,, Sth ,, = 8+4(T,—T,) 

(Sth ,, 6th , = S—$(T,—T;) 


But (T,—T,), (7, -T,), &c., are the differences 
between the successive tide-velocities, and if for 
these we substitute D, D,, &c., we may write the 
first mean speeds in this way. S—4D,,S8+43D,, 
&e. 

Whence we obtain the secoud mean speeds: 


Ist . 8% @,—D,) 
Second mean ) 2nd - 8+4(D,—D,) 3 
speeds. 8rd ase 8—4 (D,—D,) 9) 
4th ia 8+4(D,—D,) 


But (D,;—Dg), (D3;—D,), &c., are the differences 
between the successive differences of the tide 
velocities ; and if for these we substitute d,, d3, &c., 
we may write the second mean speeds in the form 
S—id,, S+4d,, &e. 

And we obtain as the true mean speed of the 
Stemfirst by the Admiralty method S—y, (d:—d,+ 
de—d,). 

Under the circumstances of her trial we would 
not be much in error to assume that the tide- 
velocity increased at a constant rate every run—that 
is to say, that D,=D,=D,, &c., ; but as the tide- 
velocity varies during the rise or fall of the tide from 
nothing to its maximum, so must also the difference 
of its variation ; and it is assumed instead, not that 
the jirst differences D of the tide-velocities, but 
that the second differences d are equal to each other. 

Whence the result above obtained becomes S—0, 
which is, by hypothesis, the true mean speed. 

Under certain other circumstances, the value of d 
is not a constant ; but in all cases the term yy (¢,— 
ly +d,—d,) either vanishes altogether, or is so small 
as to be inappreciable. Hence it is assumed gene- 
rally that d is constant ; and the Admiralty method 
of calculating the true mean speed is based upon this 
assumption. 

In tine, so far as the speed of the ship is concerned, 
it is obvious that every known cause of error is prac- 
tically, if not entirely, avoided. The officer in com- 
mand for the time being, usually the Captain of the 
Steam Reserve, has the direct responsibility of con- 
ducting this part of the trial properly. He is not an 
officer likely to permit any deviation from the well- 
known and well-marked track over which the ship is 
to run; nor is he at all likely to decide “on” or 
“off” at any time before or after the marks are in 
line. The officer or officers taking the time have no 
personal interest in the speed of the ship; and their 
number, or the fact of there being so many on- 
lookers, — prevent errors there. The direction 
of the tide-current being constant, the number of 
runs being six, and the runs being made in close suc- 
cession to and fro, insures three with the tide and 
three against, and reduces the variation in speed 
due to variation in tide-current to something near a 
constant. And the method, explained above, of 
ascertaining the ‘‘true mean speed” eliminates the 
errors due to the continually changing velocity of 
the tide-current. 

It appears to us, however, that the observed 
speeds themselves are not free from error, and that 
there may be a final error of some magnitude, 
ansing from irregularities in the speed of the engines. 
We have already remarked the discrepancy in 
respect of the second run against the tide < the 
Stemfirst yielding a higher result than the first, 
although against a stronger tide, probably because 
the engines happened to attain a _ speed during 
that run. It is impossible to avoid some difference 
in the of the engines, arising perhaps from 
want of uniformity in condition of the or 
perhaps caused by the varying influence of the 


the | over the measured knot. 


mean speed” corrected, being 17.649 a8 against 


eine On Sie Cee OE SS ON, Ot es ee Pee 
of the stokehole, as she steams in opposite directions 


We suggest the following method of eliminating 
the error arising in this way on the trial of the Stem- 
first ; and we think that some such correction should 
be applied in all cases where the difference of the 
speed of the engines on the several runs appears to 
be unusually great. 

Let the total of the mean numbers of revolutions 
made during the six runs by both pairs of engines 
(Column B, Table II.) be divided by the total of 
the observed time (Column C, Table II). 

Let the quotient be called the true mean number 
of revolutions per minute, 

1512-2093 =72.40, 

Assume that the speed of the ship varies for 
small alterations of speed directly as the speed of 
the engines, and calculate the corrected speeds on 
the different runs accordingly. Thus, on the first 
run: 





Mean Revo- True Mean Re- 
lutions on = volutions dur- Sreee dongs Caneet | 
the Run. _—ing the Trial. 2 : peed. | 
72.38 : 72.40 15.820 : 15.324 


In this way we have compiled the following | 
Table of corrected speeds and mean speeds, and we 
find that the final speed there shown is somewhat | 
higher than that obtained from the original record | 
of the trial. We look upon this result as the true | 
mean speed of the ship. 


method gives a higher result than by the Admiralty 
method, as we know that in some cases in actual 
practice the results are nearly identical, and in some 
others greatest by the Admiraity method, it is well 
that we should show the extent of the error and 
under what circumstances it is introduced, 

As before, let S be the true mean speed of the 
ship through the water, and T,, Ty, &c., the tide- 
velocities on the lst, 2nd, &c., runs, 

The “speeds due to time” are: 


rng 
tot ~ S$, i The upper or lower signs) 
Srd  .. «. ST, being used according as (4) 
4th ... ~~ the first ran is with or {‘ 
wee against the tide 
Sth .. .. BET, 


6th «1 ww. BIT, 
Whence the “ first mean speeds” are : 
Mean of Ist and 2nd .., ce $+ (T,—T,) 
» Bn we oo Peat) 
» Che OH. we co SRT 
And the mean of these means is: 
S{(',—-T)+U,—T+,—T,)} (8) 


TABLE Il.—Speens ayp Meas Spreps or H.M.S. Sremrrest comnacrep to Tavs Meaw Revotvrross. 


























j | | 
A. | B. | ©. D. | E. F. G. 
| ' ee) ‘aa 
evolut Min te. | _ 
d | Bevdations - ‘oan of both Pairs of | Ryoehat ie be Knots per | ‘ 
no ean 0 ingines. . ‘ 
|” both Pairs of el Baynes First Mean | ee 
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We remarked that it would be well if all trials of | 
steamships were conducted with the same fairness 
and care as those of vessels in our navy. Instances 
are on record where the “runs” of some steamers 
have all been made with the tide; or where the mean 
of two with the tide and one against the tide has 
been published as the mean speed; or where the 
marks have been so carelessly, say rather carefully, 
watched, and the time so badly observed that the 
recorded speeds were excessive; or where by dint 
of jockeying in the engine room and fire room the 
apparent speeds were much beyond the true speeds. 

These are glaring errors ; but before passing on to 
other details we have something to say with respect 
to one source of error so plausible, that even the 
careful may be misled. e refer to other methods 
than that described above of finding the mean speed, 

Of course every shipbuilder, or, let us say ev 
engine contractor, has a desire to see the ship whic 
he has just engined attain a good speed on the 
measured mile trial; and when premium follows 
speed there is a tendency to adopt that mode of 
calculation which, under certain circumstances, gives 
a result greater than the truth, And when we find 
this done, we are apt to sus the doer thereof 
as not entirely ignorant; and to class the doings 
under the head of, to use a mild phrase, superior 
‘* jockey”-ism, 

But toexplain. If our readers will add together 
the “speeds due to time” on the trial of the Stem- 
first (Column E, Table L.), and divide by 6, they will 
obtain a mean speed in that way of 17.579, a result 
about one-twentieth of a knot in excess of the “ true 
mean speed,” 17.534. In the same “a the mean 
of the corrected Column C, Table IL) is 
more than one-tenth of a knot in excess of the “ true 


17.542 


A more way of arriving at exactly the 





same result is to add together the mean of the first 





If D,, Ds, &c., be the differences of reageong | 
between the lst and 2nd, 2nd and 3rd, &c., runs, 
being positive or negative according as the velocity 
is decreasing or increasing, then (2) may be written ; 

St4{0.+D.+ D>} iS? ee) 


whence it is evident that if the mean speed is to be 
calculated in this way from the speeds due to time, 
the officer in charge has simply to make his first 
run against a tide of increasing velocity, or with a 
tide of decreasing velocity to obtain a result od 
than the truth by the quantity 4 {D,+Ds+ o}- 

If he should happen to make his first run with a 
tide of increasing velocity or against a tide of de- 
creasing velocity, he will lose by this method the 
speed represented by j{D,+D,+D,}; and had 
better in such a case fall back upon the Admiralty 
method, honouring the saying that ‘‘ honesty 1s the 
best policy.” But if he should n to find the 
tide such that during part of the time iucreasing 
in velocity, and during part of the time it is decreas- 
ing in velocity, he will find the results by the two 
methods nearly equal to each other, all the more so 
as the periods of increase and decrease approach 

uality. 
yo eae is forearmed. We leave the shipowner 
to insist that the mean speed of his sbip shall be 
calculated by the Admiralty method, and we pass 
on to other ils of the trials at the measured mile. 

(To be continued.) 
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INDIAN STATE RAILWAYS: BRIDGE OVER THE RIVER JUMNA. 
MESSRS. GLOVER AND CO. CONTRACTORS: MR. W. C. FURNIVALL, ENGINEER-IN-CHIEF. 
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RAILWAY BRIDGE ACROSS THE JUMNA. | by 10 ft. Gin. at bottom and 28 ft. 6 io. by 9 ft. 2in. Ironwork ... — «.. 1 we 8,080 tome 

Tuts bridge is the most important work on the Rajpootana | at top including cutwaters, and averaging 28ft. high Brickwork in cylinders... . 9,500 eubie yards 
State Railway of India, about which we made some remarks | above the river bed. The greatest rise of the Jumna | pence oe +e ee wes 5 ” 
in our issue for September 11th last. The work was begun | in the monsoon being 14 ft., this gives a minimam clear . pitching round po vad —_ ” 
in January, 1572, and has been recently completed. | headway of 14ft. The main girders are 14 ft. 6in. deep Teak tinnber on fe nd abutmen an Sae eahic'test 
The bridge consists of 17 spans of lattice girders on | and 16 ft. apart between centres, and the lower roadway is | Th cog Fa yon : 
stone piers 142 ft. apart between centres, and has two | carried on suspended cross girders 19 ft. 4in. long, 16 in. | M e ‘el , as been energetically carried out by 
roadways, the lower one carrying a single line of rails both | deep, and 4 ft. 6in. apart between centres, and covered with | aco over and Company, the contractors for the 
of the broad and narrow gauges, and the upper one a car- | }in. iron plating. On this are longitudinal timbers for the | Me , Be State Railway, under the supervision of 
riage roadway. Each pier is founded on three brick cy-| rails. The cross girders for the upper roadway are also | "" *- ruff, A.LC.E., executive engineer, the whole 
linders or wells 18 in. apart in a line parallel to the stream. | 4 ft. 6in. apart and 24 ft. long, and are slightly curved, | being under the direction of Mr. W. C. Furnivall, 
They are 12 ft. 6 in. outside diameter with walls 2 ft. 9 in. | giving a clear headway of 14 ft. 6 in. above the rails, anda | M.LC.E., fait anannee and the total cost is estimated 
thick, and ere sunk to an average depth of 64 ft. below low- camber of 3in. to the surface of the road cevered with }-in. at 190,000/. 
water level: they are filled in with concrete, the greatest depth | iron plating, and 3 in. teak planking for the ceotral 16 ft. | at Pe ieee 
being 70 ft. and the least 60 ft. The cylinders were plastered carriage roadway. The side footpaths are 4 ft. wide and | RAILWAY SAFETY POINTS. 





outside to reduce friction in sinking, and are carried on | consist of 2in. planking. The webs of the main girders Ws: illustrate on the opposite page a new form of switch, 
wrought-iron curbs 8 ft. deep and weighmg 8} tons each. simply consist of angle irons rivetted alternately inside and | or rather a modification of the old contractor's switch, de- 


In siokingthem no unusual difficulty was experienced except | outside of the flanges of the trough-shaped booms. The signed by Messrs. Marlow, Roebuck, and Fallow, and now 
in one case where an old log of timber was encountered at | angle irons vary from 4 in. by 3in. by fin. to 2}in. by | being manufactured by the Signal Constraction Company 
a depth of 80 ft, and which defied the attempts of 2in. by gin. They are placed at an angle of 45deg.to the of Bridgwater. The drawing explains the arrangement 
divers to remove it for a whole working season, but which | booms, and their distance apart measured horizontally is (which is chiefly designed to avoid the useof facing points) 
ultimately gave way to the pneumatic apparatus. Suc- 4 ft. 6 in., corresponding to the position of the cross girders. | so clearly, that ‘but little explanation is required. The 
cessive strata of water-worn kunkur (nodular limestone) | Each main girder weighs 51 tons and the ironwork of each | switches consist of two lengths of the ordinary rail con- 
were also met with at various depths, clearly defining the | span 160 tons. The ironwork was supplied by the Patent | nected together by three tie rods, and lying loose in the 
ancient beds of the river. Bull’s dredger, which has quite | Shaft and Axle Company, Wednesbury, and it has given | chairs, as shown in plan, Fig. 2, these rails being hinged to 
superseded the sand pump in works of this character, bas | every satisfaction. 
been exclusively employed. The wells were weighted with The site of the bridge being close to the Agra Fort, the 
rails, a maximum of 200 tons being found barely sufficient. | military authorities considered it necessary that the ad- 
Native divers repeatedly recovered lost tackle from a depth joining abutment and earthwork should be constructed in 
of 50 ft. without a dress or any aid beyond the chain | such a way as to be raked by the line of fire from the fort 
guns. This accounts for the immensely long wing wall of 
| the west abutment and flat slope of the embankment of the 
5 | approach road on the north side, 1 in 16. 
piers are of block.in-course masonry measuring 40 ft. The total quantities of work are : 
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s (G.) “ Assyrian Discoveries,” 2nd edit., p. 414. 
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CONSTRUCTED BY THE SIGNAL CONSTRUCTION COMPANY, BRIDGWATER. 
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would find the earliest works which display » knowledge 
of eng Whether the knowledge “/ i 


Babylonia was of native growth or was borrowed from 
Egypt is, perhaps, a question which cannot yet be answered. 
Both people were agricultural, dwelling on fertile plains, 
intersected by great rivers, with a soil requiring water only 
to enable it to bring forth inexhaustible . Similar 
circametances would create 
to action similar faculties to satisfy them. A 
question of priority of knowledge, we know that at a very 
early period, some 4000 or 5000 years at least, there 
were men in Mesopotamia and Egypt who con- 
siderable mechanical knowledge, and no little skill in hy- 
draulic engineering. Of the men themselves we know 
little: happily, works often remain when the names of 
those who conceived and executed them have long been 
forzotten 

It has been said that architecture had its origin not only 
in natare, but in religion; and if we regard the earliest 
works whic required mechanical knowledge and skill, the 
same may be said of engineering. The largest stones were 
chosen for sacred buildings, that they might be more en- 
during as well as more imposing, thereby calling for im- 
provement and invention of mechanical contrivances, to 
acsist in transporting and elevating them to the position 
they were to oceupy ; for the same reason the est and 
mest costly materials were chosen, calling for further im- 
provement in the metal forming the tools required to work 
them. The working of metals was further perfected in 
making images of the gods, and in adorning with the more 
preciovs and ornamental sorts the interior and even external 
parts of their shrines 

Che earliest buildings of stone to which we can assign a 
date. with any approach to accuracy, are the pyramids of 
Gize To their builders they were sacred buildings, even 
more sacred than their temples or temple palaces. They 
were built to preserve the royal remains, until, after a lapse 
of 2000 years, which we have reason to believe was the 
period assign d, the spirit which had once animated the 
tody should re-enter it. Although built 5000 years ago 
the maronry of the Pyramids could not be surpassed in 
these days; all those who have seen and examined them, 
as I myself have done, agree in this ; moreover, the design 
is perfect for the purpose for which they were intended, 
above all to endure. The building of pyramids in Egypt 
coutinued for some ten centuries, and from 60 to 70 still 
remain, but none are so admirably constructed as those 
of Gizeh. Still, many contain enormous blocks of granite 


from 30 ft. to 40 ft. long, weighing more than 300 tons, | 


and display the greatest ingenuity in the way in which 
the sepulchral chambers are constructed and concealed.+ 

The genius for dealing with large masses in building did 
not pess away with the pyramid builders in Egypt, but 
their descendants continued to gain in mechanical know- 
ledge, judging from the enormous blocks which they handled 
wit precision. When the command of human labour was 
unlimited, the mere transport of such blocks as the statue 
of Rameses the Great, for instance, which weighed over 
800 tons, need not so greatly excite our wonder; and we 
know bow sach blocks were moved from place to place, for 
it is shown on the wall-paintings of tombs of the period 
whic still remain 

Bot as the weight of the mass to be moved is increased, 
it becomes no longer a question of only providing force in 
the shape of human bone and muscle. In moving, in the 
last eontury, the block which now forms the base for the 
statue of Peter the Great, at St. Petersburg, and which 
weighs 1200 tons force could be applied as much as was 
wanted, but great difficulty was experienced in supporting 
it, and the iron balla on which it was proposed to roll the 
blec’c along were crushed, and a harder metal had to be 
sulstituted.~ To facilitate the transport of material, the 
Egyptiens made solid causeways of granit: from the Nile 
to the Pyramids; and in the opinion of Herodotus, who 
saw them, te causeways were more wonderful works than 
the Pyramids themselves § 

The Egyptians have leit no record of how they accom- 
plished a far more difficult operation than the mere trans- 
port of weight—that is, bow they erected obelisks weighing 
more than 400 tons. Some of these obelisks must have 
been lifted vertically to place them in position, as they 
were by Fontana in Rome in later times, when the know- 
lodge of mechanics, we know, was far advanced . | 

‘The practice of using large blocks of «tone either as 
monolitss or as forming parte of structures has existed 
from the earliest times in all parts of the world. 

lhe Peravian: used blocks weighing from 15 to 20 tons, 
and fiited them with the greatest nicety in their cloverly 
designed fortifications | 

In India, larg: blocks were used in bridges when the 
repugnancs of Innis bui to the use of the arch 
rendered them necessary, or in temples, where, as in the 
Temple of the Sun at Orissa, stones weighing from 20 to 
50 tons [orm part of the pyramidal roof at a height of from 
70 ft. to 80 ft. from the ground. ** Even as late as the last 
eontury, Indians, without the aid of machinery, were using 





* Fergasson’s ‘‘ History of Architecture,”’ vol. i. p 
83; Wilkinson’s “Ancient Egyptians,’’ second series, 
vol. ii. p. 444. 
an” “Pyramids of Gizeb,”’ vol. iii., pp. 16, 41, 
wy, od. 

t Rondelet’s “ Traitéde I’ Art de Batir,”’ vol. i. p. 73. 

§ Herodotus, bk. ii. ec. 124. 

Yor obelisk erected at Aries, 1676. See Rondelet’s 
* L’Art de Patir,” vol. i, p. 48. Its weight was nearly 
200 tons, and it was suspended vertically by eight ships’ 
inasts 

© Fergusson’s “ History of Architecture,”’ vol. ii. p. 
779; aged * Pera,” p. 24. 

** The Temple of the San was built 1237-1282 a p. 
Tiunter’s “ Orissa,"’ vol. i. pp. 288, 297. 


we may 60 call it, possessed by the people of and 











i ples of Sicily, 
the ppper parts of the temples are 
weight. 

Romans, though they did not commonly use such 
large stones in their own constructions, carried off the 
largest obelisks from Egyvt and erected them at Rome, 
where more are now to be found than remain in Egypt. 
In the temples of Baalbek, erected under Roman rule, per- 
baps the om stones are to be found which have been 
used for building since the time of the Pharavhs. The 
terrace wall of one of the temples is composed of three 
courses of stones, none of which are legs than 30 ft. long ; 
and one stone still lies in the ouny [oo and ready for 
transport, which is 70 ft. long and 14ft. square, and weighs 
7 of 1135 tons, or nearly as much as one of the tu 
of the Britannia Bridge. 

I have not mentioned dolmens and menbirs, rude unhewn 
stones often weighing from 30 to 40 tons, which are found 
from Ireland to India, and from Scandinavia to the Atlas, 
in Africa. To transport and erect such rude masses re- 
quired little mechanical knowledge or skill, and the opera- 
tion bas excited more wonder than it deserves. Moreover, 
Fergusson has gone far to show that the date assigned to 
many of them hitherto has been far too remote ; most, and 
sibly all, of those in northern and western Europe 
aving been erected since the time of the Roman occupa- 
tion. And to this day the same author shows that menhirs, 
single stones often weighing over 20 tons, are erected by hill 
tribes of India in close proximity to stone buildings of ela- 
borate design and finished execution, erected by another 
race of men.¢ 

For whatever purpose these vast stones were selected— 
whether to enhance the value or to prolong the endurance 
of the buildings of which they formed a part—the tax on 
the ingenuity of those who moved and placed them must 
have tended to advance the knowledge of mechanical 
appliances. 

The ancient Assyrians and Egyptians had possibly more 
knowledge of mechanical) appliances than they are generally 
credited with. In the wall paintings and sculptures which 
show their mode of transporting large blocks of stone, the 
lever is the only mechanical power represented, and which 
they appear to have used in such operations ; nor ought we 
to expect to find any other used, for, where the supply of 
human labour was unlimited, the most expeditious mode 
of dragging a heavy weight along would be by human 
power ; to have applied pulleys and capstans, such as would 
now be employed in similar undertakings, would have been 
mere waste of time. In some countries, even now, where 
manual labour is more plentiful than mechanica] appliances, 
large numbers of men are employed to transport heavy 
weights, and do the work in less time than it could be done 
with all our modern mechanical appliances. In other 
operations, such as raising obelisks, or the large stones 
used in their temple palaces, where human labour could not 
be applied to such advantage, it is — possible that the 
Egyptians used mechanical aids. one of the carved 
slabs which formed part of the wall panelling of the ce 
of Sardanapalus, which was built about 930 years ore 
our era, a single pulley is clearly shown, by which a man 
is in the act of raising a bucket—probably drawing water 
from a well.t 

It has sometimes been questioned whether the Egyptians 
had a knowledge of steel. It seems unreasonable to deny 
them this knowledge. Iron was known at the earliest times 
of which we have any record. It is often mentioned in the 
Bible, and in Homer ; it is shown in the early paintings on 
the walls of the tombs at Thebes, where butchers are re- 
presented as sharpening their knives on pieces of metal 
coloured blue, which were or. pieces of steel.§ 
Iron has been found in quantity in the ruined palaces of 
Assyria ; and in the inscriptions of that country fetters are 
spoken of as having been made of iron, which is also so 
mentioned in connexion with other metals as to lead to the 
supposition that it was regarded as a base and common 
metal. Moreover, in the Great Pyramid — of iron was 
found in a place where it must have lain for 5000 years. || 
The tendency of iron to oxidise must render its preservation 
for any long period rare and exceptional. The quality of 
iron which is now made by the native races of ‘Atries and 
India is that which is known as wrought iron; in ancient 
times, Dr. Perey says the iron which was made was always 
wrought iron. It is very nearly pure iron, and a very 
small addition of carbon would convert it into steel. Dr. 
Perey says the extraction of good malleable iron directly 
from the ore * aes Se ee Sees 
that which is implied in the manufacture of bronze.”"€ And 
there is no great secret in ing steel; the natives of 
India now make excellent steel in the most primitive way, 
whieh they have practised from time immemorial. When 
steel is to be made, the proportion of charcoal used with a 
given quantity of ore is somewhat larger, and the blast is 
applied more slowly than when wrought iron is the metal 
required.** Thus, a vigorous native working the bellows of 
skin would make wrought iron where a lazy one would have 
made stecl. The only apparatus required for the manufac- 
ture of the finest steal from iron ore is some clay for making 
a small furnace 4ft. bigh, and from one to two broad, some 
charcoal for fuel, a skin with a bamboo tuyere for 
creating the blast. 

* Fe ‘s “* Rude Stone Monuments, p. 96. 

+ Ibid. pp. 461-465. 

I Layard’s “ Nineveh and its Remains,”’ vol. ii. Bi 31. 
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work in the thirteenth ; 

The influence of the di of i 
art and science cannot be over-estimated. a. 
repaid any advantage which she may have derived from 
the early civilised communities of the West if she were the 
first to supply them with iron and steel. 

Ani ing social problem is afforded by a comparison 


present time. India, from thirty to forty centuries 

skilled in the manufacture of iron and cotton 

manufactures, in less than a century, have done 

for this country. It is true that in i i 
nt orso uni distri 


fields of China, believes that one province alone, that of 
Southern Shansi, reap mten g / the world at its present rate 
of consumption for t years. The coal is 
near the surface, and iron abounds with it. Marco Polo 
tells us that coal was universally used as fuel in the parts 
of China which he visited towards the end of the fourteenth 
century, and from other sources we have reason to believe 
it was used there as fuel 2000 years ago. But what pro- 
— has China made in the last ten centuries? A great 
uture is undoubtedly in store for that country; but can 
the race who now dwell there develop its resources, or must 
they await the aid of an Aryan race? Or is anything 
more necessary than a change of institutions, which might 
come unexpectedly, as in Japan ? 

The art of extracting metals from the ore was practised 
at a very early date in this country. The existence long 
ago of tin mines in Cornwall, which are so often spoken 
of by classical writers, is well known to all. That iron 
was also extracted from the ore by the ancient Britons is 
most probable, as it was largely used for many purposes 
by them before the Roman conquest. The Romans worked 
iron extensively . Fyne —, as we me San 
the large heaps of slag containing Roman coins which sti 
remain there. The Romans always availed themselves of 
the mineral wealth of the countries which they conquered, 
and their mining operations were often carried out on the 

st scale, as in Spain for instance, where as many as 
forty thousand miners were regularly employed in the mines 
at New C . 

Coal, which was used for ordinary purposes in England 
as early as the ninth century, docs not appear to have been 
largely used for iron smelting unti] the eighteenth century, 
thong a patent was granted for smelting iron with coal in 
the year 1611.§ The use of charcoal for that purpose was 
not given up until the beginning of this century, since 
which period an enormous increase in the mining and me- 
tallurgical industries has taken place ; the quantity of coal 
raised in the United Kingdom in 1873 having amounted to 
127 million tons, and the quantity of pig iron to upwards of 
6} million tons. 

The early building energy of the world was chiefly spent 
on the erection of tombs, temples, and palaces. = 

While, in Egypt, as we have seen, the art of building in 
stone had 5000 years ago reached the greatest ection, 
so in Mesopotamia the art of building with brick, the — 
available material in that country, was in an equally ad- 
vanced state some ten centuries later. That buildings of such 
a material have lasted to this day shows how well the work 
was done; their ruinous condition even now is o to 
their having served as quarries for the last three or four 
thousand years, so that the name of Nebuchadnezzar, 
apparently one of the greatest builders of ancient times, is 
as common on the bricks of many modern towns in Persia 
as it was in old times in Babylon. The labour required to 
construct the brick temples and palaces of C and 
Assyria must haye been enormous. The mound of 
Koyunjik alone contained 14} million tons, represents 
the labour of 10,000 men for twelve years. The of 
-enerar poms We 5 peng on this . , Was pro Aen 
largest ever built by any one monarch, containing as 
mene than two miles of walls, penciled with sculptured 
copes slabs, and twenty-seven portals, formed by colossal 

and sphi H 
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pagodas ; marvels of " far « i 
the old brick mounds of Chaldwa in richness of ane | 
in workmanship. Even so late as tile oontnay o of 
to build a brick temple of the o , the 
i ing to Fergusson, which has been 


i many of these works is not 
we take into account the abundance of 
rulers could command. Countries 





Architecture,” vol. ii. p. 40: 
pp- 481 » 
* vol. i. p. 169. 
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were depopulated, and their inhabitants carried off and |i 


made to labour for the conquerors. The inscriptions 
Assyria describe minutely the spoils of war and the number 


of captives; and in Egypt we have frequent mention made 
of works being executed by the labour of captive peoples. 
Herodotus tells us that as many as 360,000 


, men were 
employed in building one for Sennacherib.* At the 
same time, it must not be forgotten that the very character 
of the multitude would demand from some one skill 
and brain to organise and direct, to design and plan the 


work. 

It would be surprising if mem who were capable of 
undertaking and successfully completi unproductive 
works of such magnitude did not also employ their powers 
on works of a more useful class. Traces stil] remain of 
such works; enough to show, when compared with the 
seanty records of the times which have come down to us, 
that the prosperity of such countries as Egypt and Meso- 
potamia was not wholly dependent on war and conquest, 
but that the reverse was more likely the case, and that 
the natural capabilities of those countries were t} 
enlarged by the construction of useful works sac 
magnitude as to equal, if not in some cases surpass, those 
of modern times, 

Egypt was probably far better irrigated in the days of 
the Pharaohs than it is now. To those unacquaim 
with the difficulties which must he met with and overcome 
before a sucecssful system of irrigation can be carried out, 
even in countries in which the physical conditions are 
favourable, it may appear that nothing more is required 
than an adeqnate supply of unskilled labour. Far more 
than this was required : tke Egyptians had some knowledge 
of surveying, for Eustathius says they recorded their 
marehes on maps ;¢+ but such knowledge was probably in 
those days very limited, and it required no ordinary grasp 
of mind to see the utility of such extensive works as were 
carried out in Egypt and Mesopotamia, and, having seen 
the utility, to sucecesfully design and execute them. To 
cite one in Egypt—Lake Meeris, of which the remains 
have been explored by M. Linant, was a reservoir made 
by one of the Pharaohs, and supplied by the flood waters 
of the Nile. It was 150 square miles in extent, and was 
retained by a bank or dam 60 yards wide and 10 yards 
high, which can be traced for a distance of thirteen miles, 
This reservoir was capable of irrigating 1200 square 
miles of country.t No work of this class has been 
undertaken on so vast a scale since, even in these days of 
great works. 

The prosperity of Egypt was in so great a measure 
dependent on its great river, that we should —— that 
the Egyptians, a people so advanced in art and science, 
would at an early period have made themselves acquainted 
with its régime. We know that they carefully registered 
the height of the annual rise of its waters; such registers 
still remain inseribed on the rocks on the banks of the 
Nile, with the name of the king in whose reign they were 
made.§ The people of Mesopotamia were equally ob- 
servant of the régime of their great rivers, and took ad- 
vantage in designing their canals of the different periods 
in the rising of the waters of the Tigris and Euphrates. 
A special officer was appointed in Babylon, whose duty it 
was to measure the rise of the river ; and he is mentioned 
in an inscription found in the ruins of that city, as 
recording the os of the water in the temple of Bel. 
The Assyrians, who had a far more difficult country to 
deal with, owing to its rocky and uneven surface, showed 
even greater skill than the Babylonians in forming their 
canals, tunnelling throngh rock, and building dams of 
masonry across the Euphrates. While the greater number 
of these canals in Egypt and ia were made 
for the purpose of irrigation, others seem to’ have been 
made to serve at the same time for navigation. Such 
was the canal which effected a junction between the 
Mediterranean and the Red Sea, which was a remarkable 
work, having regard to the requirements of the age in 
which it was made. Its length was about 80 miles; its 
width admitted of two triremes passing one another.§ At 
least one of the navigable canals of Babylonia, attributed 
to Nebuchadnezzar, can compare in extent with any work 
of later times. I believe Sir H. Rawlinson has traced the 
eanal to which I allude throughout the ter part of its 
course, from Hit on the Euphrates to the Persian Gulf, a 
distance of between four and five hundred miles.** It is 
a proof of the estimation in which such works were held 
in Babylonia and Assyria, that, among the titles of the 
Ee Vul were those of “‘Lord of Canals,’ and ‘‘ The 

istablisher of Irrigation Works.’’++ 

The springs of knowledge which had flowed so long 
in Bebylonis and Assyria were dried up at an early 
period. With the fall of Babylon and destruction of 
Nineveh the settled population of the fertile plains around 
them disappeared, and that which was desert before 
man led the waters over it became desert again, affording 
a wide field for, and one well worthy of, the labours of 
engineers to come. 

Such was not the case with Egypt. after the 
period of its greatest prosperity was reached, it remained 
the fountain head from whence knowledge flowed to Greece 
and Rome. The philosophers of Greece and those who, 
like Archimedes, were p d of the best mechanical 
knowledge of the time, repaired to to study and 
obtain the foundation of their knowledge from thence. 

_ Mach as Greece and Rome were mdebted to Egypt, 
it will probably be found, as the inseribed tablets met with 








* Rawlinson's “‘ Herodotus,”’ vol i. p. 389, 2nd edition. 

+ Ibid., vol. ii. p. 278, 2nd edition. 

I M. Limant’s “‘ Mémoire + le _ one 

§ Lepsius’ “ Discoveries in E .”” &e., p. Ri ds 
Smith’s “ Assyrian Diessvetien pp. dob 7, 2nd edition. 

.”” book ii. ¢. clviii. rn 

** Rawlinson’s “ Herodotus,”’ vol. i. p. 420, 2nd edition. 

tt Ibid. p. 498. 





moon, and the periods of eclipses.+ 

hee gn Bho Bag bag, cn ok it grew 
wish more fi ly to Ww al as 
and spread from East to West, Asia over Europe. Of 
all nations of Europe, the Greeks were most intimately 
nected with the civilisation of the East. A maritime 


. 


by the nature of the land they li 

followed as a matter of course on the tracks of their 
i ;.and thus, more than other people, 

they to Eastern knowledge the shores 

of the , and throughout the South of € 

The early constractive works of Greece, till about t 

seventh century yo yy ani " to those of its 

more prosperous days. monly calle ; 

are more ‘remarkable as ing works Shane aasinable 


beanty. Walls of huge uns ly _ 
fitted together however — charac- 
terise this In , during the few and glorious 


centuries 9 waleh ieowed vo ig wpe Pe —< 
was to e eye, to gratify the sense ; 
in no age was that aim more thoroug iy and cotisteobosily 
attained. 
In these days, when sanitary questions attract each 
more attention, we may call to mind that twenty- 
hree centuries ago the city of i possessed a 
system of sewers, which, on account of their ey 
were thought worthy of mention y Panes oe, is 
not, however, the first record of ns being drained ; 
the well-known Cloaca Maxima, which formed part of 
the mage system of Rome, was built some two centuries 
earlier, and great vaulted drains passed beneath the 
ees pony brick a a lon; and 
possibly we owe the preservation of man 
i Chaldsea to the 


i 


bed ‘tus. 

Whilst Pelasgian art was pe superseded in Greece, 

the city of Rome was founded in the eig 

our era ; and Etruscan art in Italy, like the Pelasgian art 

The Bieescans, like the Pelaagans sand ths a nhen 
e , like # e i i 

were Turanians, and remarka 

tive or engineering works. Their city walls 

those of any other ancient race, i 

“ ——_ are — lgpecag ears Se 
The only age which can compare wit present one in 

the rapid extension of utilitarian works over the face of the 

civilised world, is that during which the Romans, an Aryan 

race, as we are, were in power. As F 


the mission of the races appears to be to the | i 
Romans 


world with useful industrial arts. That t 

adorned their eae their aquednets, and their roads ; 
thet with a so owledge of construction they fro- 
quently made it subservient to ear se WY partly owing 
to the mixture of Etruscan or Turanian in their vei 
and partly to their great wealth, which aaisthen dievegied 
eost in their construction, and to their love of display. 


It would be impossible for me to do justice to even a small 
part of the engineering works which have survived fourteen 
centuries of strife, remain to thi 


the skill, the energy, and ability of the great 
wins Thats tpokee iithrio, and many of 
w ve en " many of you are pro- 
bably already familiar with them. 

C of the greater of the civilised world, the 
admirable organisation of the Romans enabled them to 
make good use of the unbounded resources whieh were at 
their disposal. Yet, while the capital was enriched, the de- 
velopment of the resources of the most distant provinces of 
the empire was never neg’ 4 

War, with all its attendant evils, has often indirectly 
benefited mankind. In the long sieges which took place 
during the old wars of Greece and Rome, i 
power of man was taxed to the utmost to provide machines 
for aos and eae, —_ eager —e ~~ 
philosophers were pressed into the service, helped 
turn the seale in favour of their employers. The world has 
to engeah iilecaiiret pare See Sey who, like Archimedes, 
fell elain by the soldiery while applying the best scientific 
knowledge of the day to devising means of defence daring 
the siege.| In these days, too, science owes much to the 
labours of engineers able men, whose time is spent in 
making and improving guns, the materials composing them, 


bd — (G.) “ Assyrian Discoveries,’’ p. 451, 2nd edit. 
+ Thid. 





z i was a celebrated Greek city, founded 
B.c. 582, tion 200,000 (Diodorus, 406 B.c.), drained 
by Phoeax, who lived p.c, 480. 


§ Rawlinson’s “Five Ancient’ Monarchies,” vol. i. 
pp. 89, 90, 2nd edit. 
Archimedes, B.c. 287-212 ; killed #t tho siege of Syra- 
cuse by the Roman soldiers. 
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other works in Asia, ond in Africa. Not 
only were these works executed in a substantial and 
perfect manner, but they were maintained by an efficient 
staff of men divided into bodies, each having their specia! 
duties to perform. The highest officers of state superin- 
tended the construction of works, were proud to have their 
names associated with them, and constructed extensive 
works at their own expense 


In the and e 
hordes of Western Asia, who felt no want 

of roads and bridges, swept over to r and 
With the seventh began the rise of the Moham 





7 (Mr 
Arthur Warner), has arrived in for the purpose of 


Pas-de-Calais combined is to amount this year to 
about 7,000,000 tons, or an increase of 50 per cent. upon 
the corresponding production in 1370. 


amt Be Mrrattuncr.—The Great ae Railway 
De ye ome ferro-manganese. ‘The object has been to 
convert rails taken from the permanent into steel 
rails, and the results attained are stated to bave boon 





* Total length 250 miles; 50 om arches, 200 under- 
ground. : 
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science, 
sitting in the Fine Arts Academy, just opposite the 
Reception Room. ‘The Presdoet delivered Me e- 
arene address, which we print elsewhere, in the 
Colston Hall on Wednesday evening, and yesterday 


the work of the sections really began, Mr. Froude 
Stewart 


opening Section G, and Professor our 

Section A, Yesterday evening, also, a mi i 
soirée took place in the Colston Hall, and this even- 
ing Mr. Spottiswoode is to give an address in the 
same building upon ‘The Colours of Polarised 
Light.” The lecture to working men—which for 


some time has formed a very usef of maytag: 
rogramme—is to be given on Saturday by Dr. 
Canpenten. His subject is “‘ A Piece of 7 As Hy 


and it is likely that his lecture will include some 
account of the most recent results of the Challenger’s 
deep (sea soundings and explorations. Monday is 
again to be an engineer’s day the evening lecture 
being by Mr. F. J. Bramwell, on “ Railway Safety 
Appliances.” On Tuesday evening there will bea 
second soireé, and the concluding meeting will take 
place on Wednesday afternoon, while on the even- 
ing of the same day the gentlemen of the “ Orpheus 
Glee Society” —a choral association of which the good 
fame has reached beyond Bristol—give a compli- 
men concert. Thursday of next week is to be 
devoted to the usual excursions, whichareof consider- 
able interest, especially to geologists and anti- 
quarians. The places to be visited’are: 1, Bath ; 2, 
Bawood and Avebury; 3, Cheddar (oy vow & 4, 
Chepstow and Tintern; 5, Portishead, Cadbury 
Camp, and Clevedon ; 6, Salisbury and nen wn a 
7, the Sources of the Bristol Water Works Supply j 


sen} 8, Tortworth and Damory Bridge; 9, Wells an 
| Cheddar; and 10, Weston-super-Mare, In all 


these cases the excursionists are to be entertained 


74] at the expense of some of the hospitable people of 


Bristol or its min pyar gy who have certainly 
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THE BRITISH ASSOCIATION. 


Tue present year is the third in which an engineer 
has occupied the President’s chair at the meeting of 
the British Association. Sir William Fairbairn was 
the first engineer President, in 1861; Sir William 
Armstrong the second, in 1863; and this year Sir 
John Hawkshaw has delivered the introductory 
address, On this account, at least, the present 
meeting of the British Association at Bristol 
sesses some special interest for engineers, which it 
is to be hoped the papers in Section G will keep 
up. Bristol itself, it must be confessed, has not 
much to show to the engineer. It possesses but a 
few small engine works, and the days when shi 
such as the Great Britain and Great Western could 
be built there seem to have passed away. Of exe- 
cuted works or works in process of execution there 
are a few, the first of all being, of course, the 
Clifton Suspension Bridge. Indeed, no one attend- 
ing the meetings of the Association stands a chance 
of being allowed to forget this beautiful pi of 
engineering, for the Clifton Suspension Bridge from 
—_— from above, age 2 the ms wy the side, 
and so on, appears in photo 38 and engravings 
in all the ‘oa ra Ofths New Bristol Port 
and Channel Docks at Avonmouth, now in course 
of construction under Mr. B: and of the 
works of the long Severn Tunnel, all of waich are 
open to the members of the ion, we shall 
have more to say later on. 





The meeti of the Association commenced, as 
we said, on Wednesday evening, when Sir John 
Hawkshaw delivered the inaugural address in the 
Colston Hall. The hall itself was decorated for the 
occasion, and was very nearly filled. Professor 
Tyndall, in vacating the President's chair, and in- 
troducing his successor, said a few words only, 
speaking very cordially of Sir John Hawkshaw’s 
great ability and of the magnitade of the works 
which he had undertaken and brought successfully 
to a close, and describing him, amid much ees, 
as one who would probably give to his i 
something more solid than ‘* atmospheric vortices of 
speculation” by keeping in ‘refreshing contact 
with his mother earth.” The new President then 
took the chair amid hearty cheers, and proceeded to 
deliver his address, choosing for his subject the 
“« History of the Progress of Constructive Engineer- 
ing.” We shall print this in extenso, and therefore 
need not refer to it here, The acoustical of 
the hall are unfortunately bad, and Sir John Hawk- 
shaw was almost inaudible to a large portion of his 
audience. The Earl of Ducie proposed the usual 
vote of thanks, and Mr. Kirkman Hodgson (M.P. 
for Bristol), seconded it, mentioning in doing so that 
forty years ago, when the British assetialion was 
last id Bristol, he had himself been present when 
Dr, Lardner had uttered his meg ag hecies 
that no steamer — ever — a _ and 
that passen c never pass 
through a foonel over three miles the ! meeting 
closed with afew words from Mr. Thomas, the Mayor, 
giving the Association a very cordial welcome to his 


city. 

Most of the manufactories and works in and 
around Bristol have been thrown open to the 
members of the Association, and some of these will 
uite y a visit. Among them are Fox and 
Walker's ngine Works, the Avonside 


pany’s works, the Netham Chemical Works, and 
general manufactories of all sorts—shot works, lead 
works, vinegar works, works, paper mills, &. 
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analogous to iron puddling, and still 
sate superseded by the se cp te ba 
now use 
furnace, notin this case attended with nearly 
80 difficulties as in the case of iron making, 
sud tn Ssh Geass 06-oneb alee into use. 
ee ee ens een the finest 
quality -ammoniac is most carried 
out atthe Netham Works. At cotiew Dak Works 
mentioned, Hand. it 
dest oomotive willbe wen work ext eth 
en an tank 
ee ree Walker, and fed with 
- Henry Handyside’s arrangements for prevent- 
dciconting stoop poadiotia. "Ms, Handgeie tice 
sanade te sald sakbebacmntacaeta rie 
limited scale on which it has hitherto been tested ; 
its trial at actual work in the service of Mr, Law. 
rence, the contractor for the docks, and on a gradient 


of 1 in 10, will doubtless be interesting. As it is to 
form the subject of a communication to Section G, 
we shall have more to say about it; we need on 
mention just now that it consists essentially of 
kind of self-acti ip-brake, which takes 


We go to press before the sectional es 
reach our hands, and will, therefore, er all 
mention of i until next week, when 


we shall be able at the same time to notice the dis- 





THE COMMISSIONERS OF PATENTS’ 
ees 1874. 

Our contemporary, the ily News, the 
other day of pag Pag Bg Be ig = ope 
“‘old-womanish” document. No more fitting epi- 
thet could be found to describe the Annual rt 
ak Cumdiodee tae caoes waities per oa 
ap opportuni enjoy: 

b pegrmmonn sacs ied: cag Sly wer. 
of the inventorial activity of the previous twelve- 
month, it is rather too bad that they should, year 
after year, confine themselves to a repetition of those 
wearying statements with which we have been so 
long familiar, For instance, we are perfectly sick 
of being told that about fifteen years ago the Com- 
missioners reported to the Treasury that the accom- 
modation at the Patent Office was insufficient, and 
that a site for a new ee Sin be found on 
the Thames Embankment, w ife House for- 
merly stood, nye object = eens 
ex to gai inting this report w e 
Sheolate sia attach we are totally at a loss to 
conceive, As we pointed out last year in our notice 
of the Report for 1873, the plan has been super- 
seded years and years ago. 
was proposed to place the new office and museum 
was never made and never will be, in our time at 


adoption of an impossible proposition. 

ktipred of its verbiage, as we should strip a 
mummy of its wrappings, the 
might be given in a single The num 
of applications during the year 18 4 was 4492, the 
largest ever known, and judging from the present 
rate of increase the year 
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were 20,000/. for printing and 14,000/. for salaries 
and compensations. 

With regard to the work of the office we are in- 
formed that the printing of the current specifica- 
tions has been continued, and we must not omit a 
word of praise to the officers of the department for 
the unfailing regularity with which this has been 
carried out. So far as we recollect not a single 
week has passed since October, 1852 (when the 
office was established), which has not been marked 
by the issue of a bulky parcel of es specifica- 
tions. So far, then, as the issue of the raw material 
is concerned we have nothing to find fault with, 
bat what have the Commissioners done to assist 
the would-be patentee in threading his way through 
the 90,000 blue books which have been printed ? 
Very little, it must be admitted. The annual in- 
dexes are confeasedly imperfect, some of them very 
much so, although a marked improvement has been 
introduced in the current volume. The idea of 
publishing classified abridgments was an exceedingly 
good one, but even that has been stopped since 
1866. The reason given for this cessation may ap- 
pear a valid one to the Commissioners, but we re- 
fuse to regard it in any other light but that ofa 
flimsy and idle excuse, and as evidence of official 
supineness and neglect. A list of these abridg- 
ments, which now number seventy-six, is given in 
the report, but the compilers of that document omit 
to state how many are out of print, and it must be 
burve in mind that several important subjects are 
not carried even to that mystic date 1866, as we 
pointed out last year in our notice of the Commis- 
sioners’ previous report. 

We have not the smallest hope that our repre- 
sentations will produce the slightest effect upon the 
present administration, but we shall continue to make 
them nevertheless. The Lord Chancellor cannot 
be expected to turn his attention to such small 
matters, as he is a scarcely disguised opponent of 
the Patent Laws, and the fret, worry, and expense 
to which inventors and others are now subjected, 
all tend to produce the consummation so devoutly 
wished for by the abolitionist party. When his 
lordship was pressed for a reformation, he brought 
in a Bill which meant revolution—when asked for 
bread he offered a stone. The excuse sometimes 
offered by those in power for the half-hearted 
manner in which the Patent Office is conducted is 
that Parliament or the Treasury refuses to vote the 
needful supplies. It is, however, very difficult to 
get over this awkward fact, that the sum expended 

vy the Patent Office as given in these annual re. 
ports very often falls far short of the amount voted 
every year in the estimates. We observe also that 
the permanent staff of the office has been reduced, 
there being only eight third-class clerks in the 
‘* specification division,” whereas nine were men- 
tioned in the Report for 1873. 





GOLD-MINING IN JAPAN. 

A report of considerable interest from the pen 
of Mr, H. S. Munroe, Professor of Geology and 
Mining in the Imperial College of Tokio, has re- 
cently been published, and contains very complete 
details upon the auriferous deposits in the Island of 
Yesso, the most northerly of the Japan islands, as 
well as upon the native methods pursued for ob- 
taining the metal. 

The first goldfield examined by Mr. Munroe was 
that of Toshibetsu, situated on the head waters of 
the Toshi river, which discharges into the Japan Sea 
on the western coast of Southern Yesso. Where the 
goldfields occur the river runs between hills rising 
from 800 ft. to 900 ft. above the water level, and the 
bottom of the valley is formed with three or four 
clearly defined terraces, the highest being about 
270 ft. above the river; and all of which maintain 
great uniformity with one another, and keep almost 
parallel with the course of the stream. The geolo. 
gical formation of these terraces is generally as 
follows : The lowest one is formed entirely of gravel 
with a covering of sand and clay, the bed rock often 
being below the level of the bottom of the river. 
The next two terraces are also of gravel, from 9 ft. 
to 12 ft. in thickness, covered by yellow sand and 
soil, the bed rock lying omni 
stream level. The highest terraces have upon them 
30 ft. or 40 ft. of gravel covered by 50 ft. of yellow 
sand and clay. 


erably above the/y 





This method is very primitive, and requires but 
few tools; a pick for loosening the gravel, two 
or eget om -shaped hoes for working the stuff 
in the washing ditch, a bamboo basket for removing 
the coarse gravel, some straw mate for collecting 
the gold, and a dish-shaped board for separating 
the gold from the concentrated sand. The surface of 
the gravel deposit is cleared of grass, roots, Ke, 
and a washing ditch is formed in the river, care 
being taken that only the required amount of water 
passes from the stream into it. The gravel is then 
thrown into the ditch and washed, the large stones 
being thrown out by hand, and the smaller ones 
separated from the gravel by the basket or with the 
hoe; clay, fine sand, vegetable matter, &c., are all 
washed out by the stream, and ripples of flat stones 
are placed across the lower end of the ditch to 
arrest the gravel and prevent any gold from being 
washed away. 

When the fine-washed gravel in the ditch has ac- 
cumulated to about 1 ft. in thickness, the mats are 
called into use, Two or threeof these mats 24t. or 3 ft. 
long, 1 ft. wide at one end, and slightly narrower at 
the other, are placed side by side across the stream, 
avd about 2 ft. below the upper end of the gravel. 
The upper edges of the mats are slightly buried in 
the gravel, and one man operating each mat holds it 
in position with his foot. ‘The gravel is then care- 
fully hoed upon the mat, and while the gold, iron, 
sand, &c., sink down into the thick fabric of the 
mat, the gravel is swept away by the stream. At 
intervals the lower end of the mat is doubled over to 
the top, in order to transfer the gold to the upper 
end, and to prevent the lower part from being over- 
charged. As soon as all the gravel in front of the 
mat has been hoed upon it and washed, the workman 
takes up a new position lower down, and recom- 
mences the operation. 

After this has been carried on a sufficient time, 
the mats are lifted, and held under water by both 
ends, so as to transfer the deposits to the middle, 
they are then moved to and fro in the stream to 
wash out more sand or fine gravel. After all the 
mats have been treated in this way, the grains of 
gold, heavy sand, &c., are transferred into one mat 
by bending the others successively over it, in sucha 
manner that the strands separate and allow the 
particles to drop through, the mats being made 
especially for this purpose. When this has been 
done, the whole contents are carefully transferred 
to the wooden dish, where the final concentra- 
tion and separation are effected. This operation 
is one requiring great care and skill, and is per- 
formed in such a manner as ‘gradually to bring the 
heavier particles to one end, and the lighter ones to 
the other end of the board. When this has been 
completed the residue is removed and dried, when 
the final separation is effected by blowing, which 
disperses the sand, and leaves the gold behind. If 
necessary, particles of iron sand that may remain 
are removed with a magnet. Such is the process 
of dealing with auriferous gravel in Japan; a 
process, in the hands of the natives, more effectual 
than any other. 

In the district above referred to Mr. Munroe 
tested gravel from eight different spots, and he ob- 
tained an average value of 5.66 cents per cubic yard 
of stuff. As the poorest gravel that can be worked 
with profit in California pays from 5 to 10 cents 
per yard, it would seem that the gold fields of 
‘Toshibetsu offer but few inducements. When how- 
ever it is remembered that labour, though very in- 
ferior, is extremely cheap in Japan, 5.66 cents per 
yard may be made to pay, unless unfavourable con- 
ditions intervene. The most prominent of these 
conditions are the thinness of the gravel beds, in- 
volving the frequent displacement or extension of 
flames and ditches; the expense of removing the 
upper soil, with the matted grass and roots upon the 
surface, and the expense incurred by washing over 
again ancient workings, which in many cases it 
would be advisable or even necessary to do. 

Poor as are these Toshibetsu deposits, they were 
the richest met with by Mr. Munroe in his visit of 
inspection.. Thus, the Kudo goldfields next visited 
by him yielded only an average .175 cents per 
ard, the Esashi gravel deposits paid from 1.31 to 
.01 cents per yard, the Matsumai fields —- to 
be practically exhausted, and the Musa fields, upon 
which great care was expended, paid .94 cents per 


While in the Matsumai district, samples of silver 
ore were brought to Mr. Munroe, which, upon 


assay, were found to contain 6} per cent. of the 


sample, however, 





brought no good result. The discoverer, who, ac- 
cording to his own account, had been led by the 
gods to dig in the spot where the ore was found, 
conducted Mr. Munroe to the place, and it was soon 
seen that the ore, apparently a partially decayed 
slaty rock, contained no silver whatever, But 
‘‘ salting” is a practice not unknown in Japan, as 
Mr. Munroe discovered when he visited the 
Tokachi fields, the last with which his report deals, 
Statements of extraordinarily rich deposits had been 
received, with reference to this locality, and samples 
in which —~ part of gold had been obtained from 


nO 
a weighed quantity of gravel. Examination, how- 
ever, proved that the actual proportion by weight 
to the gravel was — aan 

Mr. Munroe gives in his report a very interesting 
history of the original workings of the Musa fields, 
which it appears were opened up 670 years ago. 
At that period three men were carried out to sea in 
a small boat, and blown upon the shore of Yesso, 
where they remained sometime. During their stay 
one of the men found a small gold nugget at the 
foot of a waterfall, which on his return he gave to 
his master. This discovery resulted in further 
investigations. A force of 800 labourers were taken 
over, with a body of troops to protect them from 
the Ainos, a hostile and warlike tribe. They 
remained gold-washing for a period of, thirteen 
years, at the end of which time, violent hostilities 
commenced, and terminated in their total extermina- 
tion, and the goldfields were then*abandoned. Mr. 
Munroe found that the workings had been con- 
fined to the upper part of the valley where the 
gravel proved to be the richest. He estimates that 
these workings dealt with a million and a half cubic 
metres of gravel, and that the total quantity of 
gold extracted was worth about 5200/. 

From this report it would appear that the 
Japanese Government cannot hope to obtain any 
rich returns from the auriferous deposits of Yesso. 
The cheapness of labour may render it possible for 
them to work some of the richer fields with a fair 
return, and after the native fashion. The more 
advanced methods of hydraulic mining would be, 
judging from Mr. Munroe’s report, quite inadmis- 
sible. 








SWEDISH GUNS. 

THe cast iron employed in the manufacture of 
Swedish ordnance has long enjoyed a high reputa- 
tion, and during the past ten years careful and 
continued investigations have been made in Sweden, 
with the view of improving the material, and so 
to produce guns which shall be reliable under the 
ever-increasing tests to which they are subjected. 
Probably in strength and durability the Swedish 
cast iron is even superior to that employed in the 
United States of America for heavy guns, while 
the prices at which it can be delivered are compara- 
tively low. 

The following analysis, taken from the test 
records at Finspong, shows the chemical compo- 
sition of the cast iron when it has been re-cast in 
the reverberatory furnace : 





Silica oon ous eee 0.48 
Graphite oon wid ove 2.05 
Carbon ... oe cee one 1.41 
Manganese oad see ove 0.26 
Sulphur eee ove oes O13 
Phosphorus ane ove ooo trace 

Aluminum ose ase ose _ 

oo ose ooo ove _ 
pper eee oe eas trace 
Metallic iron aes en oa 95.68 
100.00 


The special characteristics of the metal are, great 
strength, hardness, tenacity, and elasticity—charac- 
teristics. which it shares in common with the cast 
iron used in the heavy ordnance of the United 
States. ‘The almost innumerable experiments that 
have been made show, too, a very uniform quality 
tat Fins all of lib: 

At Finspong, guns 5.2 in. calibre (24- 
pounder) and above, are cast with a hollow core, 
and after being cast the metal is cooled by a constant 
circulation of air within it, while, when it is with- 
drawn, the metal is further cooled with water. 
Pieces below 5.2 in. bore are cast in the ordinary 


way. 
The testing of each gun is very carefully con- 
ducted, and is always carried out on a system based 
upon extensive ex ce. With each heavy gun 
cast, a small one (4 or 6-pounder) is made from the 
same metal, and this is submi to extreme tests. 

The larger rifled guns from 4.1 in. diameter up- 
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wards, are reinforced by one or two tiers of steel 
rings, which until the present have been manufac- 
tured at the French works of Rive de Gier and St. 
Chaumont, and to a small extent by the Seraing 
establishment of Belgium. For the most part the 
French system of breech-closing is adopted, the 
parts of the breech being supplied by the Swedish 
works of Bergsund and of Motala. From this latter 
place it is now intended to obtain the steel reinforce 
rings. 

The projectiles are, as already stated, cast at 
Finspong and Ankarsrum, the body in sand, the 
head in iron moulds to obtain the chilled surface. 

The following data, bearing upon the question of 
the Swedish artillery, will be found of interest. 
They bear directly on the powers of* resistance ex- 
erted by the cast iron employed in the fabrication 
of the large guns. 

A rifled cannon, 1] in. bore, made in 1866 for the 
Danish Government, fired 245 rounds, for the most 
part with a charge of 59 lb. of powder and a 485-Ib. 
shot. At the end of this test the gun remained in 
good condition. It was afterwards destroyed by 
the explosion of a shell in the bore filled with 
dynamite. 

A breechloading rifled gun, 9.448 in. bore, made 
in 1868 for the Dutch Government, fired 330 rounds 
with 56.5 and 61 Ib, charges of powder, and 338.5 |b. 
shot. With the smaller charges an initial velocity 
of 1252 ft., and with the larger one of 1298 ft. was 
obtained. Several more rounds were afterwards 
fired from this gun, which still remains fit for 
service. 

A breechloading gun belonging to the Swedish 
artillery, 9.24 in. bore, was fired 185 rounds, the pro- 
jectiles weighing 508 1b., and the powder charges 
ranging from 70 to 95 Ib., the classes of powder 
being varied. The initial velocity was from 1200 ft. 
to 1324 ft., and the highest pressure registered in 
this gun was 2640 atmospheres. 

A second gun belonging to the Swedish artillery, 
8.08 in. bore, fired 60 rounds, with a projectile 
weighing 339 lb., and powder charges ranging from 
461b. to 35 lb. The initial velocity of the projectile 
was from 1300 ft. to 1400 ft., and the highest recorded 
pressure in the gun was 2730 atmospheres. This 
gun and the preceding remained in a perfectly 
serviceable condition. 

From a gun 4.76 in. bore, belonging to the 
Swedish navy, 745 rounds were fired, In 500 of 
these powder charges of 6 lb. were employed, and 
with 245 rounds 6.5 lb. of powder. The projectiles 
weighed 37 lb. This gun is a breechloading rifled, 
and reinforced with the steel rings. With the 
smaller charge the initial velocity of the projectile 
averaged 1310 ft., and with the larger it reached 
1360 ft. ‘The highest pressures recorded were 1300 
and 1750 atmospheres respectively. 

A smooth-bored test gun, made in 1871 for the 
Swedish artillery, was intended, according to the 
conditions of contract, to resist at least 15 rounds, 
with 7 Ib. powder charges and 56 Ib. projectiles, 
the normal charge being 4 Ib. of powder and a 36 Ib. 
shot. This piece resisted during 42 rounds, burst- 
ing at the forty-third, the charge being gradually 
increased. ‘The thirteen last rounds were as follows : 

Ib. 

5 with 9 lb. of powder, and a projectile weighing 252 
Sc. = - P= 252 
3, i _ rs 252 
A 6-pounder, upon the Swedish artillery model of 
1831, and cast as a test piece to a 9.448 in. gun for 
Holland, was tested to bursting in the autumn of 
1870. This piece, made for a charge of 2 Ib. of 
powder anda round 7 lb. ball, , in order to 
guarantee the 9.448 in. gun, to resist at least 
20 rounds, the charges being gradually increased, 
until the twentieth round was fired with 5 Ib. of 
powder and a 42 lb. shot. The piece resisted 
28 rounds, the last of which was with 7 lb, of powder 
and a 98-Ib. shot. It burst at the following 
round, in which 7.5 Ib. of powder and a projectile 

weighing 105 Ib. were employed. 

A 6-pounder on the same model—a test piece 
for another Dutch gun of 9.448 in. bore—was tested 
in the same manner in 1871. It resisted 29 rounds, 
but burst at the thirtieth, the last charge being 8 Ib. 
of powder and 112 Ib. shot. 

P ppenter test gun on the Danish model, and 
belonging to an 11-in. cannon made for Denmark, 
was tried to bursting in 1871. According to the 


contract this piece should have resisted 140} and 


ually increasing charges, of which the five last 
ase ary Ib. of powder, the aden 
being 1.77 Ib., with a projectile having the t 





ee sia yeaa The piece broke at the 
nd round, theseven last ha powder charges of 
5.29 Ib., and the projectile belek ogeal te thirteen 
round balls. This piece was not rifled. 

A 4-pounder test piece, on the same model, be- 
longing to an 8.08-in. gun, was tested to bursting in 
the same way as above. It broke at the 204th round. 

Tn 1869 a series of trials were made at 
against an iron target, consisting of six tiers of plates 


having a total thickness of 10.2 in. It was com- t 


pletely perforated by 9.448 in. diameter chilled 
which were entirely uninjured. An additi 
plate 4.3 in. thick was then added, bringing up the 
total thickness to 14.5 in., which was also by 
the shot. The damage done to these latter by this 
severe test, consisted of three fine cracks tn the 
chilled head. 

In Denmark some trials were made with a target, 
consisting of an 8-in. plate, with 18 in. of oak back- 


ing, and an inside plate. The Finspong shot thrown |i 


from a 11-in. gan passed through this target with- 
out injury to themselves, Similar results were ob- 
tained in France and in Holland, when 8-in. plates, 
with 14-in. backing, were penetrated by shot from 
the 9.448-in. gun. 

Experiments made with the Finspong shot at 
Shoeburyness, compared unfavourably with the 
Woolwich shot tried inst them. 

The high pressure ‘wrdagad by the combustion 
of the old small-grained powder in guns of lar 
calibre, led in Sweden as elsewhere to a change in 
the form of the explosive, After numerous experi- 
ments completed about three years since, it was de- 
cided to adopt powder very similar to that em- 
ployed in Belgium, of whieh the grains are from 
.511 in. to .629 in. across, but with certain modifi- 
cations, founded upon the results of the experiments 
above referred to, The composition of the powder 
is as follows: 


Per cent. 
Saltpetre ... eae eee aoe os 75 
Charcoal... ove ens one see 16 
Sulphur... oe ° ses 10 


The size of the grains is the same as in the Belgian 
powder, the density is 1.70 measured in mercury, 
the pecular quality of the Swedish charcoal having 
rendered this density necessary. 

During the trials just mentioned, the gas pressures 
were obtained by the crusher gauge, and the initial 
velocities were obtained by Boulange’s electro- 
balistic apparatus. In the case of the short 9.44 in. 
gun the ilioving results were obtained : 











r 
| 3 Maximum 
3 | Pressure at 
Narvuae or Powpae. ¢ > | the Breech 
| = 3 in Atmo- 
ca 3 | spheres. 
o — } 
Ib. ft 
Common small grain .-.| 28.8 1239 s 3000 
Swedish large grain... | 504 | 1844 = } 1570 
Belgian se we op BOS | 1884 | BY 1088 
Pebble powder one o>} 66.10) 1285 = (1760 
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A Treatise on the Origin, Proper Prevention, and Cure 
oy Bey Rot in Timber. By Tuomas ALLEN Brertron. 
ndon: E. and F. N. Spon. 
A.tuoven the chief title of the book limits it to a 
consideration of dry rot in timber, the author has 
by no means confined himself to a consideration of 
this subject, but has devoted the greater portion of 
the volume to descriptions of various established 
processes of seasoning and preserving timber and 
wooden structures, of the destruction of this 
material in hot climates, and of the decay of 
furniture, wood carvings, &c, The first chapters, it 
is true, after the introductory remarks on the nature 
and properties of timber, deal with the question of 
dry rot, and besides describing its general charac- 
teristics and results, quote many authorities and 
ive several illustrations ing on the subject. 
aken altogether the inf is scarcely 80 
complete as that contained in the article 
by op awe week (see ante 


A NT NS 
troduced between 1848 and 1 Langton’s t 
for the extraction of sap, Keen's thchlocde of 

the creosote treatment of Mr. John 


i 
i 
: 


Ventilation, pitching, and charring, are the best pre- 
ventives fully pointed out by the author, who then 
quits his subject to dwell upon the esthetics of house 
painting, but returns to it n finally and briefly 
as follows: ‘One cause of the decay of modern 
buildings and frequent cases of dry rot, is owing to 
the employment of bad builders.” We are in error : 
for in closing this volume we find one more re- 
ference to the subject. 

“In conclusion, we can only summarise our re- 
marks on the cause of dry rot by saying ‘season 
and ventilate’ in every case. As to the cure that is 
not so easy to deal with. If the reader has ever 
had a decayed tooth aching, a friend has probably 
said ‘ Have it out,’ and we say, whenever there is 
a piece of timber decayed in a building which can 
be removed ‘ Have it out and stop up with new,’ 
and in so advising we are merely following the 
advice to be found in a good old volume which has 
never yet been equalied.” Here follow some verses 
from Leviticus. The italics are our own, The 
above extract will show that Mr. Britton, besides 
knowing all about dry rot in timber, has quite a 
happy way of communicating his knowledge. The 
publishers have done their part well in the prepara- 
tion of this volume. 








ON THE USES OF STEEL.*—No. IV. 
By J. Banna, Naval Constructor, Lorient. 

Benpine tests proved that the elasticity was 
materially altered within the zone around the holes. 
Strips of Bessemer bow yy one of which was cut 
and the other punched, reached the form shown in 
Fig. 16. The cracks a d always on the edges, 
especially on the p side, and never in the 
middle, If this result is compared with that 
obtained with the Bessemer ee (Fig. 4) 
it will be seen that these tools the 
wh ee oe ee : jp Antony according 

zone teration ap’ to 

the f g experiments, not to extend more than 
07 in. the edge, It was then decided to find 
out if removing the zone surrounding the 
hole removed the cause of the results ed. 
New bars were cut from a Terre-Noire , and a 
cylindrical hole was punched .669 in. 
with a die .708 in., this hole was then en] by 
cutting out a ring of metal .039 in., .078 in., and 
-118 in. wide, so that the holes became .747 in., 
-825 in, and .905 in. in diameter. With these the 
following results were obtained. 


Taste No. 1X, 


z 








in. in. 
1.96 747 82.20 
1.96 826 51432 
196 -905 $2.27 











same 
enlarged ‘ Catting this 
percent fan Me hole, removed cor 
due to the “ 
This one of it 
our see ante page 127, . 9 
were accidentally transposed. 
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was repeated with plates .314 in. thick. From the 
same ‘lerre-Noire plate, bars 2.362 in. wide were 
eut, in which cylindrical holes .708 in. in diameter 
were formed, Some of these holes were drilled out ; 
in the others a hole .629 in. was first punched and 
then enlarged by drilling to .708 in. Thus there 
were two sets of bars identical in appearance. 
‘Lhe mean resistances to rupture were as follows : 
Tone per ae ineb. 
With the drilled holes ooo ove 31.29 
With the enlarged punchedholes ... 30.17 
Other bars ent from a Terre-Noire plate .472 in. 
thick gave the following average resulta, 


Tantz No. X. 
— 
| | Resistance to Rup- 
sae Width of ture in Tons per 
Bars. Square Inch of 
Onginal Section. 





in. 
Holes drilled to .669in. 1.771 8461 
» punched to .669 in.... ove 27.76 
= 50 in. | 
je enlarged to .669 in. f = 53.98 
» punched to .5!1in.} 33.47 
enlarged to .669 in. § | ai 





It is thus clearly shown that plates from .275 in. 
to .472 in. in thickness, are relieved from the 
weakening influence of punching, by cutting away 
the annular zone surrounding the holes for a 
thickness of .039 in. 

It was of interest to examine this zone carefully. 
With this object, holes were made of the same 
diameter in Terre-Noire plates of .315 in. and 472in. 
thickness, some of them being drilled, and the 
others punched and enlarged .078 in. in diameter, 
The surrounding plate was then carefully cut away 
in a lathe leaving the zone in question intact, and 
by this means rings about .0196 in. in thickness 
were obtained (Fig. 17). 

In flattening these rings very different results were 
obtained. The rings from the drilled holes were 
yes ay! flattened under a hammer without 
cracking (Fig. 18); but in endeavouring to restore 
them to their original form they cracked at the 
extremities (Fig. 19). 

The rings formed from enlarged punching were 
then subjected to the same test (Fig. 20), the first 
crack appeared when the form, Fig. 21, was 
attained in restoring the ring to its original form. 
So far the rings obtained by the two neten were in 
a | the same conditions. As to those with 
punched holes, it was necessary to exert a greater 
effort to commence flattening them. They could 
resist only a trifling deformation, and cracks 
manifested themselves almost immediately (Fig. 22). 
Figs. 23, 24, 25, represent some of these rings 
after complete rupture, and it will be observed that 
each of the fragments forms part of the original 
circle, It was also remarked that they offered a 
greater resistance to the action of the file. 

Rings with punched holes were also heated in a 
gas furnace to a cherry red, they were then allowed 
to cool and subjected to the same test of deforma- 
tion; all of them were completely flattened 
(Fig. 26), Cracks appeared however when, after 
having been flattened, they were brought partially 
back to their original form (Fig. 27). Other 
rings treated similarly were cut through, and these 
could be completely straightened and restored to 
form; they were then flattened, as shown in Fig. 28, 
without cracking, but with further flattening the 
eracks appeared. This last experiment proves 
clearly that the action of the punch does not pro- 
duce cracks around the holeitforms. Some authors 
have accounted for the reduced resistance of punched 
plates on the hypothesis of incipient rupture. 

The Martin plates from Creusét were affected 
almost exactly in the same way as the Bessemer 
plates. Strips of Martin steel having one edge cut 
and the other punched, and exposed to the bending 
test, showed signs of cracking when they attained 
the form of which Fig. 29 gives the mean. These 
cracks appeared almost at the same time on the 
punched as on the cut side. The strips of Martin 
steel were .354 in. thick, those of the Bessemer 
metal subjected to the same test (Fig. 16) were only 
314 in, thick; taking this difference of thickness 
into consideration it will be seen that cutting and 
punching affect both kinds of metal almost equally. 

Bars 2.86 in. wide of Martin steel, having a hole 
punched in the centre of each, and broken in the 
tensile test, showed a mean resistance of 21.87 tons 
per square inch. Bars of similar width cut from 





the same plate and with drilled holes gave a mean | 
resistance of 27.70 tons. 

In Table No. VIL, it was shown that Bessemer | 
steel test bars of the same width showed an average | 
ultimate strength of about 25.26 tons. Other bars | 
from a Bessemer plate and of same width, gave | 
25.42 tons with punched holes, and 32.58 tons per | 
inch with holes dritied. 

According to these figures with a bar 2.36 in. | 
wide, the apparent loss in tensile strength is 2] per. 
cent. for the Martin plates, and 22 per cent. for the | 
Bessemer plates; they may thus be considered as | 
identical. 

Rings similar to those already described, were cut 
from Martin steel, and tested under precisely similar 
conditions as those of the Bessemer metal, and the 
results were practically the same. 





Fra, 20. Fira. 21. 








Fie. 29. 


Tempering has a remarkable influence on punched | 
steel plates. The effects were first observed in | 
plates cut like the previous ones from Terre-Noire | 
and Bessemer plates. One side was cut and the | 
other punched. These strips were heated to cherry 
red, tempered in cold water, and then subjected to 
the bending test. The first cracks appeared when 
brought to the form shown in Fig. 30 for the Bes- 
semer plates, and to Fig. 31 for the Martin plates. 
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| 
Fre. 31. 
The cracks were produced as often in the central 
as on the punched and cut edges. If these 
eformations are compared with those obtained 
after tempering on the planed strips as shown in 
Figs. 6 and 7, the slight difference between the | 
similar classes of plates will be observed. | 
Tests of tempered metal were also made on bars | 
2.36 in. wide cut from the Bessemer and Martin | 
plates, with a hole of .669 in. in the centre of each, | 
some of them drilled and others punched. These 
bars broken under tensile strain showed resistances | 
of which the following are means, 





( 


Taste XL 





Resistance to Rupture in tons per sq. in. 








Bessemer Plates. | Martin Plates. 
Drilled holes ... 44.50 24.49 
Punched holes 43.28 33.34 





It will be seen from this that steel punched and 
sheared and afterwards tempered, is brought to the 
same condition as if its edges had been planed, and 
the holes drilled. 

From experiments made with annealed rings pro- 
duced in the manner already described, annealing 








Fie. DW. 


ought to produce a very beneficial effect on the 
tensile — of punched plates. This, men- 
tioned already by several authors, was corro- 
borated at Lorient by test bars of Bessemer steel 
1.97 in. wide. These bars, after being annealed 


| under the same conditions, gave the following mean 


resistances : 

Taste No, XIL 
Resistance to Rupture in 
tons per square inch. 





Nature of Plate. 


| 
} 


Punched plates, annealed ay 29.48 
Drilled 





PL ” ” 29. 98 
Punched and enlarged, canceled 80.30 
~ Bars cut from the same plate of the same width, 
and punched without annealing, showed a mean re- 


sistance of 24.47 tons per square inch. Thus an- 
nealing brought the steel into the same condition 


|as if it had been planed and drilled instead of 
| having been punched. 








Gas IN Panse.~“Tke sovennsel the Pesision Comeany for 
Lighting and Heating by Gas amounted in the six 
months of this year to 830,9371., as with 760,504. 
in the corres ing period of 1874, showing an increase 
this year of 70,4331., or 9.26 per cent. 

Coat rs Britisu America.—The Vancouver Coal Com- 
pany has struck a seam of coal for which it has been boring 
near Chase River. The seam is from 6 ft. to 7 ft. thick. 
An engine is being fitted up, ond » Semany i being laid 


to the seam. mh ny 15,400 tons of coal were 
aap S Ente, Scotia, in the first week of July. 
Coal i Picton by 
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PLATE-SHEARING MACHINE WITH REVOLVING CUTTERS. 
CONSTRUCTED BY MESSRS. SHAW, HOSSACK, AND 0O., ENGINEERS, OPENSHAW. 





Messrs. Saw, Hossack, anv Co., of Openshaw, near | cutter shaft is mounted in eccentric bushes, so that by turn- 
Manchester, show at the Cheetham Hill Exhibition, Man- | ing these bushes it can be brought nearer the bottom shaft, 
chester, their plate shearing machine with revolving cutters, | so as to take up the wear of the cutters. The eccentric 
of which we give an engraving above. The machine is pro- | bushes are graduated on the edges, so that the two may be 
vided with an adjustable grooved table and sliding bar, | turned equally, and the two shafts be thus maintained 
with a stud on the latter, for shearing plates to different | parallel. The machine will shear plates up to yy in. thick, 
radii. A special feature in the machine is that the top ' and it is altogether of a neat and good design. 





“LOCOMOTIVE FIREBOX CROWNS. 
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_ We quote from Herr Heusinger von Waldegs’s Organ | been in most cases abolished, and the vertical stay bolts 
fiir die Forschritte des Eisenbahnwesens in Technischer | have come in general use, especially in modern high- 
: ~ggy aye 








The crown is in this case formed by a cylindrical shaped 
plate rivetted to flanges on the vertical firebox plates, and 
hieh i Sioacel atenitaas eu Mate the 
w involves a necessi 

loss of eight tubes, has been used by the Austrian States 
Railway pany for shunting = and also for the 


boilers at the Simmering orks, with very satis- 
results, and although in different places the vertical 
firebox plates have no defects have yet been 


on the crown 
scale, and the necessary i j 
**The reason why, i ing these good results, 
this ae has not ae adopted, may be that 


. to 
se, Sarabili , and simplicity, will be at once seen, and 
i ciso affords all facilities f cleaning.” ? 


THE guamemicnes EXHIBITION OF 


Ow page 166 we publish a map of Philadelphia, showing 
the system of steam and horse railroads which accommodate 
the city, and the locality of Fairmount Park, in which the 
International Exhibition buildings are situated. We also 
publish this week a two-page plate showing an end eleva- 
tion of @ transverse section of the Machinery Hall. This 


Exhibition Building, so that the two together form a 
frontage of 3824 ft. The structure is 360 ft. wide and 
1402 ft. long, and including an annexe on the south side, 
208 ft, by 210 ft., it covers an area of l4 acres. In plan it 
is divided into two main avenues 90 ft. wide, with a central 
aisle 60 ft. wide betweea the two avenues, and on each side 
of them. In the centre there is a transept 90 ft. wide. 
The foundations of the building consist of masonry piers, 
and the superstructure is formed of timber columns carrying 
roof trusses with straight wooden principals and wrought- 
iron ties and struts. Longitudinally the columns are spaced 
16 ft. apart, and the height from the ground to the springing 
of the principals is 40 ft. The outer walls are of masoury to a 
height of 5 ft. above the ground, the remainder being 
formed of glazed sashes placed between the columns. We 
shall shortly publish further drawings of this building, as 
well as of the annexe for hydraulic machinery, 











Rais 1y France.—In the course of last year the Paris, 
lo, and Mediterranean Company purchased 





Beviehung the following remarks by Herr A. Linder, of the | locomotives. This is ly 
Austrian States Railway Works, at Simmering, near | acknowledged to be the best solution of the ,» but 
Vienna, on the construction of locomotive firebox crowns | although it has many advan over the former, there 
without crown stays. | still remains the one great disadvantage of having snese ae 

‘ There is good reason for the locomotive boiler having | a hundred holes pierced in the firebox crown, w certainly 
of late been much under consideration for improvement, and | does not add to the solidity of the construction. The bolts 
this is especially the case with regard to the firebox, in | in these holes soon give trouble by and the trouble 
which a continuous advancement may be noticed. The | caused by corroded plates through ha to tighten the 
oldest mode of stiffening the firebox crown by means of | nuts constantly, are also well known. Under the influence 
heavy girders has, on account of its many disadvantages, of a low or changeable water-line, the firebox crown soon 


- am fe eS of rails. The 
orthern of France Compa in the 
same period 1183 tons of free onlio ead 90200 toms of chor 
rails. The Orleans Railway Company im the 
sae Cond tos Mestre ck Hecmea itee tenn, tea 

; , 23,483 
tons iron salle ent Bid fens of ted eae” 
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THE MANCHESTER MECHANICAL AND 
INDUSTRIAL EXHIBITION. 

Cowrixume our notice of the exhibition of machinery 
now being held at the Pomona Palace, Manchester, we paas 
on to the various pumps that are shown. 

Hall's pulsometer is an American pump recently intro- 
daced here. In it the steam acts directly upon the water, 
not as in an injector, by forming an induced current, but 
by rapid alternations of pressure and vacuum in the two 
chambers of which the pamp mainly consists. The action 
results from the movements of a self-acting ball valve, 
placed on the upper ends of two pipes, which uniting at an 
angle, and there blending into one pipe, furnish two valve 
seats divided by a kind of saddle-shaped knife edge, on one 
side or other of which the ball valve can rest, and when so 
resting it closes that pipe as a clack upon a valve seat. 
Any excess of pressure below the valve will lift it and 
throw it over on to the other seat or opening, and the 
action becomes automatic as the variation of pressure occurs. 
The steam is admitted from above the ball, and passes 
down whichever pipe is not closed by it, and enters a 
chamber or cylinder, at the foot of which is the suction 
valve of the pump, and to one side of which is the de- 
livery valve. The steam is rapidly condensed in this 
chamber, avd a partial vacuum is produced. As soon 
as this is the case, the ball valve above, being partially 
relieved of pressure on one side, falls over on to the 
seat which the upper end of the pipe forms, As the vacuum 
increases, the foot or suction valve becomes relieved, and the 
water from the source of supply is forced into the chamber 
by atmospheric pressure. 

The pressure caused within this chamber by the inward 
rush of water, seems to be sufficient to overcome the force 
with which the ball valve rests upon its seat, as a new 
partial vacuum now exists in the other chamber, and the 
ball rolls over on to its other seat. The steam pressure in 
chamber No. 1. now presses upon the water and forces it 
out, till by contact with the cold surfacesof the chamber 
the steam becomes condensed, and a vacuum is again set 
up as at first, and so the process is repeated. 

One } in, steam pipe is large enough to supply steam for 
& pump with a 3 in. suction pipe and a 2} in. delivery pipe, 
and a pump with these sizes of pipes passes 145 gallons per 
minute. The pump shown, which is one with these sizes, 
throws a steady stream of water, and appears to work well, 
but with what consumption of steam in proportion to work 
done, we have at present not been able to ascertain. The 
total absence of all moving parts, except the ball valve and 
the suction and delivery flap valves, certainly places this 
pump in a position distinct from all others with mechanical 
movements. 

Pearn's donkey pump is one of the class of vertical 
steam pumps of the usual well-known “Cameron” form, 
but is peculiar in the arrangement by which its double- 
acting ram is packed by a gland, so made as to cause the 

cking to embrace the ram in the middle of its length. 

he gland itself encircles the inverted trunk which forms 
the cover or upper half of the pump chamber, which is a 
fixture. Within this cover the ram is free to rise and fall 
by the action of the rod passing down through a small 
gland at the top. The lower edge of the trunk forms a 
portion of a cone ending in a thin edge against the ram. 
The stuffing-box, which is large enough to contain the gland 
itself at the upper part, is reduced in diameter lower down, 
and ends in the usual way at such a distance below the cone- 
ended cover, as to allow sufficient depth of packing to 
encircle the ram. It will be seen that the pressure’ of the 
gland downward will force the packing very compactly 
round about the ram, which in its turn is steadily guided by 
both the cover or trunk and the lower part of the stuffing- 
box. No “ tipping” or “cantiog” of the gland can nip the 
ram itself, or increase the friction, as is often the case with 
an ordinary pump ram when the gland gets askew. 

Messrs. Hulme and Lund exhibit donkey pumps work- 
ing both as pumps and driving engines. The one attached 
to Messrs. Green’s economiser shows how it is adapted to 
the movement of the scrapers of the economiser while 
doing duty as a pump. Whether this is a prudent combi- 
nation is perhaps open to argument, and any way, the 
short connecting rods of such engines are not best adapted 
for conveying more power to the flywheel, than that which 
is necessary to cause its own steady revolution for over- 
coming the dead centres, and for the generation of the 
rotary motion required by the eccentrics. As a pump 
the construction is good, and the donkey shown at work 
feeding the Crosland boiler at 150 Ib. pressure is ex- 
hibited ander circumstances which give the visitor a fair 
opportunity to judge of its merits, as it is there seen in actual 
work against a heavy resistance. 

Other donkey pumps are exhibited by Messrs. Good- 
brand and Holland, of Manchester, and by Messrs. Wilson 
and Co., of Liverpool, this latter being the horizontal form 
without flywheel, named the Seldon pump, to which we have 
already drawn attention in former issues. 

A rotary pump is exhibited by Mesars. W. Oxley and 
Co., of Manchester, but it was at rest when we passed, and 
we could learn nothing of its special construction. We 
hope to describe it on some other occasion. 

Of blowers there are several varieties. Messrs. Thwaites 
and Carbutt exhibit several of their well-known Root’s 
blowers, some driven by twin engines coupled direct to the 
blower spindles, and others driven by bands from the 
shafting provided. 


blower and gas exhauster. 


diameter of the outer one, af 
within the outer, so that one 


the inner cylinder with its slots is 


somewhat irregular 
geared wheels by which the different spindles are 


one portion of its revolution 
chambers provided for it, 


the same time. While one arm is thas passed through 
air through the upper part, and the resalt is 
of working is far less than in Root’s blower. 


NOTES FROM THE NORTH. 





opened easier at 62s. 
1000 tons were done, after 2 
6ls. 9d., buyers shy. In the the f 
better, 62s. ad. paid, buyers over. On Friday a few 
actions took place at from 62s. 6d. to 62s. 9d., at 
latter rate buyers remained, sellers asking 62s. 10d. On 
Saturday, although as usual there was no market, a good 
demand appeared for iron in makers’ hands, which caused 
more eager buyers of warrants on Monday, when a few lots 
changed hands up to 63s. Yesterday, Tuesday, on reports 
of a strong market in Middlesbrough the price of warrants 
improved from 63s., the first business done, to 63s. 9d. 
prompt, at which rate there were buyers at close, sellers 
asking 64s. This morning a few transactions took place at 
64s. to 64s. 3d. prompt, desing buyers. In the afternoon 
there was no report of business, closing steady, sellers 
64s. 3d., and buyers 64s. No. 1 Langloan been 
advanced 2s., and No. 1 Coltness 1s. per ton to-day, 
Dalmellington Nos. 1 and 3 have also been advanced Is. 
sr ton, as also Gartsherrie No. 3. Iron is still being sent 
into-public stores at the rate of about 500 tons per day. 
The stocks last evening were 47,701 tons. The following 
are the official quotations for makers’ iron : 


No. 1. No. 3. 
a Be 
G.m.b., at Glasgow 640 620 
Gartsherrie _,, 6896 626 
Coltness 9 ; 736 650 
Summerlee ss 660 620 
Langloan es : 720 620 
Carnbroe wa 646 620 
Monkland o0 ned 640 620 
Clyde ~ 646 620 
Govan, at Broomielaw 640 620 
Calder, at Port-Dundas 690 60 
Glengarnock, at Ardrossan 680 680 
Eglinton 9 626 616 
meg 9 630 626 
Carron, at Grangemouth 620 — 
Ditto, ditto, specially selected 676 — 
Shotts, at Leith 710 640 
Kinnell, at Bo'ness 626 #0 


(The above all deliverable alongside). 
Bariron. e 81. Os. to Sl. 10s. 
Nail rods el 9. Os. 
Last week's shipments amounted to 11,656 tons as against 
7618 tons in the corresponding week of last year, the total 
increase for the year being 88,223 tons. 

The Clyde Towing Fleet.—Another addition to the fleet 
of tug steamers on the Clyde was made on Saturday by the 
arrival at Greenock of the steamer Lord Derby. There 
are now over thirty tug steamers belonging to the six 
towing companies on the Clyde. The new purchase is the 

roperty of the Glasgow and Greenock Shipping Company. 
Pike most of the employed on the de, the Lord 
Derby is a Tyne-built vessel. It seems exceedingly strange 
that the Clyde, which is the head-quarters of shipbuildi 
and marine engi ing, should uire to go to the Tyne 
for its towing fleet ; but so it is, it is another example 
of what I long ago referred to as “ sending coals to New- 
castle.’ 


Progress of Kirkcaldy.—The “‘ Lang toon,”’ which is the 
nlar designation of Kirkaldy, the birthplace of Adam 
Erith, is evidently i in industrial 
matters and in the marvel encouraging them. It is 





Schiele’s noiseless fans,Jas made by the Union Engineering | ment 
Company, embody all the most recent improvements in that | letter was read from Messrs. Bowman 
class of blower, but are too well known to need description ym Colliery, sting Ratt would > 
here, Of the newer forms of blowers there are two, viz., | "5 were offered . 
Ellie's American blowing machine and Baker's rotary 


The former machine consists of one cylinder revolving 
within another, the inner one Being about two-thirds the 
Md placed eccentrically 

‘of its circumference is 
always in contact with the interior surface of the casing. 
Three radiating plates or arms are bung from a shaft pass- 
ing through the centre of the outer ¢ylinder, upon which 


carried, 

and the combined motias. resulting from the revolution of 

the plates and the inner eySinder produces a powerful though 
blast, 


Baker's blower is one which, like the Root's blower, has 


s 


keep due time with one another. It differs much from 
toot’s and Ellis’s blowers, though in some respects it seems 


meeting with two revolving 

sorters Ramage cs act as 

conveyers of the arm, and non-return Vv: to the ele 

lower part of the chamber, the other is at work driving the 
a 

steady blast. Both in this and in. Ellis’s blower the speed 


Giascow, W. . 
Glasgow Pig-Iron Market.—On Thursday Ray rp 
4 ton prompt, when 
h there were sellers at 


E 





of coals at Kirkealdy was under consideration, A 

and , of 

if pooper ao 

. » 

a eyas colt od WL ed anette ee 
, 

Sn ostay the snus of Ge eons endian 

=e > pa. The matter was favour. 

ably received, and it was to request the Permanent 

Committee to report upon the subject at the next meeting. 

Burntisland Dock.—The works of the new dock at 


ge Graving Dock.—In Ge epiginn et i. Boo. 
rison, C consulting engi to the Dan 
+ & “the ng engineer r 


bbe rary not be oad for the accom- 
calling aides hapraines beeagheesd tn tee erevvine aces 


more depresse< 1 at Aberdeen. 
ae San bie paid off a 
ing to want of orders. Many 
ve fi em ent as joiners in the 






and are rary ow at the rougher kinds of 
is entertained that the Cepovaian in the 
is only temporary, as A has too 
for building substantial ships to be long 


of an Ironstone Pit.—On Saturday last a 
"s notice was given to nearly all the men employed 
Felo ing to the Coltness Iron Com- 


8 Works, 
« In all there will be t ninety hands thrown idle 
ion. The company are said to have e 
t 


pee ity of ironstone “ binged’’ at the pithead t 
they will not require any more for nine months. 

Opening of a New Colliery.—The North Linrigg coalfield, 
situated some three miles south of Holytown, — some 
time ago leased by the firm of Messrs. Millen, Wyper, and 
Co., from the e of Hamilton. Sinking operations that 
have since been going on have resulted in the ing up of 


several seams of 2 Ss eo main 
coal seam, 9 ft. in thickness ; splint coal, 4ft.; Virtaewell 
coal, 3 ft. ; y, 24 ft.; as also other seams of less 
thickness ; and a seam of Blackband ironstone of good 
workable thickness. Nearly three miles of railway a 
been laid to connect the two pits with the Caledonian Rail- 
way, along which steam, smithy, and household coal of 
superior quality are now being sent. 


NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 

The Peak Forest Lead-mining Company.—The ann 
report of the directors of this company states that the mine 
was flooded on November 19th last has not since been 
worked. Owing toa decision in the Barmote Courts 660 
shares in the Cp og d have been forfeited. During the 
we months the mine was worked a profit of 500/. was 

ie. 


The Northfield Iron; &c., Company (Limited).—The 
annual report of the directors of this company states that 
although the net profit of the year is 2259/. no dividend is 
reco! , owing to the heavy bad debt sustained 
through the liquidation of the Owen's Patent Wheel and 
Tyre Company. In order to be able to undertake the exe- 
caution of general specifications for bar iron a new 9-in. mil 
has been erected during the year and the old bar mill has 
been altered and improved. The directors propose to raise 
10,0001. on six per cent. mortgage debentures. The works 
and renewals, &c., have been maintained out of the re- 
venue. 

The Coal Trafic by Rail to London.—The coal traffic by 
rail to London during om | was in excess of that for May 
and June, the total carried by the ing lines of railway 

ing 383,382 tons in July and 326,178 in June. The largest 
consignments over the Great Northern were from the 
Thorneliffe and Birley collieries, near Sheffield. Of Silk- 
stones 10,300 tons only were sent, as against 12,600 in June. 
The thirteen chief seam pits igned 18,800 tons 
as compared with 13,900 tons in June 21,100 in May. 
The Midland took 86,500 tons, or 6000 tons more than 
during the previous month. 

The ae pte Coal and Iron Company (Limited).— 

of the directors of this company first 

state of trade, and then states that 
made for the year. Of that 
sum 20,1901. were divided in February last, leaving with 
the balance brought forward 46,0941. to be i Of 
this it is, therefore, recommended that a f 


af 


of 41. 16s. 3d. on each original 1001. share, and 17s. 6d. on 
each new 101. share (making 15 per cent. for the year) shall be 
paid, 10,0001. being added to reserve , which then 
amounts to 100,0001. The whole of the works and 
have been maintained in an efficient 
at Newstead has well, and coal will 
be reached in At Langwith the works 
Mansfisld ond W AL z vid 
ey | are now 
to non-commencement Doe 
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we Sie Sie te ein me cee 
i ensuing , ‘or a 
valuable field of oolitic ironstone, and for the making of a 
branch of the Midland Railway thereto, are going on well. 
During the year 30 acres of land adjoining works have 
been bought on good terms. 


The Industrial Coal and Iron Company.—The half- 
yearly report of the directors of this company states that 
since the general meeting in February, the new colliery at 
Storforth Lane, has been connected und: with the 
Whitebank and Hasland workings, thereby enabling one 
engine to do the drawing. A twenty-five years’ additional 
lease and a larger area of the deeper seams of coal have 
been secured at the Storforth Lane pit, one of the seams 
incladed in the new lease being the same as that at Clay 
Cross. At the Woodhouse Collieries both pits are completed 
to the Swallow Wood seams of coal, roads are being 
driven underground so as to open out as much coal as pos- 
sible for the coming winter. A larger capital is required 
to bring the Silkstone and other coals into the market, and 
the directors therefore appeal to the shareholders to supply 
what is needed at once. The profits made in the half-year 
are stated to be 24841. only, the coal trade having 


so dull. 





Pontypridd.—Some months since, trials were made in 
Messrs. Fowlers’ pit by a company seeking for steam coal. 
Opinions, even of authorities, varied as to the probability 
of striking the steam coal seam in this part of the great 
coal basin. The sinkers ultimately came to the coal, and 
much expenditure of powder was the result. It is reported 
that the winning was crossed by a rider, and it was believed 
that the end of this rider would mark the end of the hopes 
of the company to make Pontypridd a steam coal-producing 
town. It was determined to sink another shaft about 200 
yards from the first shaft. The sinkers went to a depth of 
272 yards, and now the company has had the satisfaction 
of finding that the long-sought-for vein has at bh been 
reached, and that it corresponds in every particular with 
the vein at first strack. The vein now proved is technically 
known as the 4-ft. seam. 


Dean Forest Coal Trade.—We learn that the Flour Mill 
Colliery, near Bream, has changed hands from Sir Arthur 
Rugge Price and Co., to Mr. Goultney, who is expected to 
take up his residence at Highbury House, near Lydney, 
formerly the seat of the late Mr. Thomas Allaway, of the 
Lydney Tin Plate Works. As an instance of the extraor- 
dinary fluctuation in the coal market during the last two or 
three years, it may be mentioned that in 1871 the price of 
coal at Coleford was 7s. 6d. per ton; in 1873 it was 2s. 
per ton; and this week, at the railway station, the price is 
ils. 6d.'per ton, or 2s. 6d. a ton less than it was a few weeks 
ago. 
Taff Vale Railway.—The directors have agreed to lease 
the Cowbridge line and works, subject to the approval of 
the stockholders. 


The South Wales Coal Trade.—The South Wales Coal- 
owners’ Association has discussed the claim of the hauliers 
in the Rhondda Valley for an advance of wages in propor- 
tion to the price paid for cutting coal. The masters re- 
garded the notice of the hanliers to terminate contracts as 
ha ving the appearance of a breach of the a ment made 
when the strike was concluded, namely, that all further 
disputes as to wages should be settled by a joint committee 
of masters and men. Every employer whose men have 
given notice is to be reminded of the terms of this agree- 
ment. 

Railway Improvements at Hayle.—Works in connexion 
vith the railway extension at Hayle may now be said to 
have commenced. Messrs. Hubbard and Co., of Plymouth, 
are the contractors, and will construct a new branch line 
on the broad gauge from the east of the station to the 
North Pier, with rails ronning along the quays. A new 
swing bridge will be thrown across the river, a bridge placed 
there in ise being removed. The saw mills will be taken 
down and the “ pool”’ will be entirely filled up, a bridge 
being built for the sluices. The old dock in front of the 
Royal Standard, which has long been considered dangerous, 
is to be filled in ; and it is hoped that the extension and im- 
provements will result in the shipment of China clay and 
iron ore at the port. The quays on the north side of the 
channel have been much improved, many of Messrs. Harvey 
and Co."s men having been engaged on them for some 
months. 

New Steamer for Cardiff—A new steamer for Cardiff 
has been launched from the iron shipbuilding yard of Messrs. 
Schlisinger, Davies, and Co., of Wallsend-on-Tyne. As the 
steamer left the ways she was named the Louise. The fol- 
lowing are her dimensions: Length, 220 ft. ; beam, 30 ft. ; 
depth of hold, 19 ft.; burthen, 1500 tons. Her engines, 
tituated amidships, are on the compound surface in 
principle, and of 120 horse power nominal, by Messrs. Clar 
and Co., of Sunderland. The Louise has been built to the 
order of Mr. Louis Gueret, of Dock Chambers, Cardiff. 

Ebbw Vale—Trade at Victoria.—Two blast furnaces 
were re-lighted at the latter part of last week. There is 
every appearance of an effacement of the scars left behind by 
the late strike. 


Bristol and Exeter Railway-—At the half-yearly meeting 
o! the Bristol and Exeter way, Earl Devon denied that 
ths Midland Company had, as reported, made an offer to 
parchase or lease the Tine. 

Tramway.—An extension of this tramway has 
been commenced. 

Tron in the Forest of Dean.—The iron trade is still in a 

pressed state in the Forest of Dean. fay: A apandinaniy 
tionally advantageous circumstances can it at present 
made remunerative. A change of proprietary at the Parkend 





|Co. Whether the Sewdley i 
again shortly is very uncertain. It is ramoured that the 
Princess Royal, a small colliery near Bream, will be 
amalgamated with the Parkend and Highmeadow Works. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesBprouGHu, Wednesday. 
Moen Sontont Iron paeagpey to a was a 
e attendance on ’C eat Mi brough. A r 
in the market would ty the im sualnar? that —— 


an improvement in the condition of the iron trade, as the} ; 


price asked for No. 3 Cleveland pig was as high as 52s. 6d. 
per ton, pros: equal to more than half a crown the 
previous week’s rates. There was really a brisk 

for this quality, but the numerous inquiries were the result 
of only a temporary cause. Several steamers had arrived 
in the Tees, and were waiting for cargoes of this quality of 
pig iron, and shippers were ray ha ive a shilling or two 
over last week's prices rather t eo the vessels on 
demurrage. But even their readiness to pay a higher price 
did not enable them to get the iron, the fact being that 
there is very little of No. 3to behad. The fair price of this 
quality is about 50s. 6d. per ton. The quotation at which 
business is done depends upon the time fixed for the de- 
livery of the iron. 

The Finished Iron Trade.—In the finished iron trade 
there is really no improvement. The state of trade re- 
mains pretty much the same as last week. People are still 
afraid to do business, dreading the failure of customers. 


Strike at the Britannia Iron Works, Middlesbrough.— 
Last week being the races at Stockton most of the iron 
works on Tees-side were closed, the men being paid off. 
On Monday work was resumed at the mere Barge Esa At 
the Britannia Iron Works, Middlesbrough, the boys em- 
ae to wheel bogies struck for an advance of wages on 
Monday night, and the rail bankmen also struck that 
evening. The result was that the works were stopped and 
about 1200 men were thrown out of employment. Yester- 
day a meeting of the workmen was held, and it was re- 
solved to do everything possible to enable the firm to 
recommence the works. The boys wished an advance of 
5 per cent., and the rail bankmen an increase of 8d. and 
ls. per day. The firm have decided not to employ the 
men who struck. To-day arrangements have been made 
for the boys to resume work at their present wages, and 
the works are again in operation. 


The Engineering Improvements on the Tees.—At the 
invitation of Major Beaumont the Cleveland Institution of 
Engineers visited on Monday the ‘‘ Diamond’’ rock-boring 
apparatus which is employed in removing rocks at the 
mouth of the Tees. 


The Forthcoming Jubilee of the Opening of the Stockton 
and Darlington Railway.—Great preparations are being 
made for this forthcoming jubilee whieh is to be held at Dar- 
lington next month. It is intended to ask one of the Royal 
Princes to be present. The Prime Minister and the Ex- 
Prime Minister together with all the members of the 
Cabinet, and all the distinguished engineers in Ex , are 
to be invited. There are to be about 1000 guests dined at 
Darlington. 





Szewace or Ricumonn.—The Thames Conservators 
have their minds and patience still tly exercised 
by the determination on the part of the Richmond autho- 
rities to set aside all efforts to ameliorate the condition of 
the river in that neighbourhood. The time allowed by the 
Conservators to the vestry, for the diversion of the sewage, 
has expired, and, consequently, the vestry, on the part of 
the ratepayers, has rendered itself liable to the infliction of 
penalties amounting to 50!. daily. The Conservators have 
refused to allow any further delay, but the vestry have 
taken advantage of a clause in the Act, which provi for 
the appointment of an arbitrator in case of dispute. Fan 
appealed to the Board of Trade, and the latter i 
Captain Galton to undertake the question. The Tearing 
which commenced on July 27, lasted till last Tuesday week. 
The vestry contended that in their case there were ex- 


such would only res: lt in the erection of works as a tempo- 
rary expedient. They Monge mong Fong an extension of 
time for a period of three years 

farther chance of finding an eligible scheme, fo nag 
urging that the influx of their sewage was much b the 
intakes of the metropolitan water companies taking their 
supply from the Thames. Among the witnesses called were 
Sir J. Bazalgette, Mr. Hawkesley, the City Solicitor, and 
others, the two former ing that eventually it would 
become the duty of the i to_provi 


—- 


E 
= 
E 
EE 
i 
z 
a 
3 
F 


TAG 
ir! 
i 
Pe 
if 
itis 


Hi 
ul 
i 
if 
Ht 
is 
Ha 


they might have a | *l 








THE MECHANICAL ACTION OF LIGHT.* 


power 
The i were first by some observa- 
sans joule: welokieg tonoetinens a 
ins taulanh tglaaes atteaat bran bar eae ce 
the air could be exhausted. When the substance 
was of a temperature higher than that of the i 
air and the weights, there to be a variation of the 
force of gravitation. — were thereupon insti- 


+ 
My first experiments were performed with le 
ga ie rice of the tnane, As comedy fe nd 
ight arm was ly suspen a 
double-pointed needle ; and at the 
of various ials. Amongst the 
perimented on I may mention pith, , charcoal, wood, 
ivory, cork, selenium, platinum, silver, i 
ae oy gh ie other —-. 

¢ most delicate apparatus for experiment was 
made with a straw com having = 
amen appearance of the apparatus is shown in 


ig. 1. 
A is the tube belonging to the S; I Bisthe 
te tho Geeaee pump. t 


acid. C is the tube containing the straw balance with pith 
pone it i om out to a contracted neck odhw end con- 
ne with the pum pence Se ae being sealed 
off at any stage of the exhaustion. is the 0, 
and E is the barometer. etait 

The whole being fitted up as here shown, and the appa- 
ratus being full of air to begin with, I passed a spirit-flame 
across the lower part of the tube at b, o the move- 
ment by a low-power micrometer: the pith-ball ab de- 
scended slightly, and then immediately rose to considerably 
above its original position. It as if the true action 
of the heat was one of attraction, instantly overcome by 
ascending currents of air. A hot or s rod anda 
tube of hot water applied beneath the pith ball at b pro- 
duced the same effect as the flame; when applied above at 
a they produced a slight rising of the ball. The same 
effects take place when the hot body is applied to the other 
end of the balanced beam. In these cases air-currents are 
sufficient to explain the rising of the ball under the in- 
fluence of heat. 

In order to apply the heat ina more regular manner, a 
thermometer was inserted in a glass tube, having at its 
extremity a glass bulb about 1} in. diameter ; it was filled 
with water and then sealed ve Fig. 2). This was 
arranged on a revolving stand, so by means of a cord 
I could bring it to the desired position without moving the 
eye from the micrometer. water was kept heated to 
70 deg. C., the temperature of the laboratory being about 
15 deg. C. 

The barometer being at 767 mm. and the gauge at zero, 
the hot bulb was placed beneath the pith ball at b. The 
ball rose rapidly. The source of heat was then removed, 
and as soon as equilibrium wes restored I placed the hot- 
water balb above the pith ball at a, when it rose again 
—more slowly, however, than when the heat was applied 
beneath it. 

The pump was then set to work; and when the gauge 
was 147 mm. below the barometer, the experiment was 
tried in: a similar result, only more feeble, was 
obtained. The exhaustion was continued, stopping the 
pump from time to time to observe the effect of heat, when 
it was seen that the effect of the hot body regularly 
diminished as the rarefaction increased, until, when the 
gauge was about 12 mm. below the , the action 
St the hot body was scarcely noticeable. At 10 mm. below 


as 
’ | it was still less ; whilst when there was only a difference of 


7 mm. between the barometer and the gauge, neither the 
hot-water bulb, the hot rod, nor the spirit-flame caused the 
ball to move in an appreciable 


degree. 

The inference was almost irresistible that the rising of 
the pith was only due to currents of air, and that at this 
near h toa y the residual air was too highly 
ra’ to have power in its ri to overcome the inertia 
of the straw beam and the pith A more delicate in- 
strument would doubtless show traces of movement at a 

h toa vacuum; but it seemed evident’ 
had been removed fi 
sented to sogtt eqns enlr—Gae pu 

in space 
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influence of far less heat—the finger, for example, in- 
stantly repelling the ball to its fullest extent. 

To te 3 these nnexpected results, air was gradually let 
into the a tus, and observations were taken as the 
gauge sank. The same effects were produced in inverse 
order, the point of neutrality being w the gauge was 
about 7 mm. below a vacuum. 

A piece of ice produced exactly the opposite effect to a 
hot body. 

The presence of air having so marked an influence on the 
action of heat, an apparatus was fitted up in which the 


A 





nish until the vacuum was absolute, and that then, and not 
till then, the neutral point would be reached. Within 
1 mm. of a vacuum there appeared to be no room for a 
change of sign. 

The gauge rose until there was only } mm. between it and 
the barometer. The metallic hammering heard when 
the rarefaction is close upon a vacuum commenced, and the 
falling mercury lc took down a bubble of air. 
On turning on the battery current, there was the faintest 
possible movement of the brass ball (towards the spiral) in 
the direction of attraction. 























Te Na aa se: 


OL aidetad 


_ —s 


source of heat (a platinum spiral rendered incandescent by 
electricity) was inside the vacuum-tube instead of outside it 
as before ; and the pith balls of the former apparatus were 
replaced by brass balls. By careful manipulation and turn- 
ing the tube round, I could place the equipoised brass all 
either over, under, or at the side of the source of heat. 
With this apparatus I tried ane experiments, to ascertain 
more about the behaviour of the balance during the progress 
of the exhaustion, both below and above the point of no 


action, and also to ascertain the pressure corresponding | 


with this critical point. : : eS 

In one experiment, which is described in detail in my 
paper on this subject before the Royal Society,* the pump 
was worked until the gauge had risen to within 5 mm. 
of the barometric height. On arranging the ball above the 


spiral and making contact with the battery, the attraction | 


was still strong, drawing the ball downwards a distance 
of 2mm. The pump continuing to work, the gauge rose 
anti it was within 1 mm. of the barometer. The attrac- 
tion of the hot spiral for the ball was still evident, drawing 
it down when placed below it, and up when above it. 
The movement, however, was much less decided than 
before; and in spite of previous experience the inference 


was very strong that the attraction would gradually dimi- | 





” @ Phil. Trans., 1874, vol. elziv., page 501. 
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Fia. 2. 


The working of the pump was continued. On next mak- 
ing contact with the battery, no movement could be detected. 
The red-hot spiral neither attracted nor repelled. I had 
arrived at the critical point. On looking at the gauge I 
saw it was level with the barometer. 

The pump was now kept at full work for an hour. The 
gange did not rise perceptibly ; but the metallic hammering 
sound increased in sharpness, and I could see that a bubble 
or two of air bad been carried down. On igniting the 
spiral, I saw that the neutral point had been passed. The 
| sign had changed, and the action was one of faint buat 

unmistakable repulsion. The pump was still kept soins. 
and an observation was taken from time to time during 
several hours. The repulsion continued to increase. The 
and the working was continued for an hour. 
The action of the incandescent spiral was now found to 
| be oy ay ee lent, whether it was placed above or 
| below the brass . The fingers exerted a repellent action, 
as did also a warm glass rod, a spirit-flame, and a piece of 


hot ; 
fn enter to decide once for all whether these actions really 
were due to air currents, a form of apparatus was fitted up 





tubes of eee | were now washed out with oil of vitriol,* | ¥! 


which—whilst it would settle the 


sealed into the tube. In such a vacunm repulsion 

neat was oe ieaee Sa i whe ic. by 
next tried experiments in w the rays of the 

then the different portions of yma fog 

jected on to the de’ 

racuo 





A simpler form of the apparatus for ening the phe- 
air 


nomena of attraction in air nd repalaion ins vacuum ton 
as a a . 3), with a t 
end. A light fades of pith de & mepended f this ghncn 


oscillate to a i increasing in 
amplitnde until the dead centre is ge over, when several 
torsion of the sus- 





parched yn omer oe SS ae ee This 
movement is kept up wi’ t ity as 
1 on the cnnilis baxas ’ ae nates —~ 

or more accurate experiments I prefer making the a: 

ratus differently. Fig. 4 represents the best form. abbe 
glass tube, to which is fused at right les another 
narrower tube c d ; the vertical tube is sligh 


bore of the tabe—from falling down. The lower end of the 
stepper Se io Scawn ont to. point; and to this is cemented 
fn glass thread about 0.001 in. di , or less, ac- 
cording to the torsion required.* 

At lower end of the glass thread an aluminum stirrup 
and a concave glass mirror are cemented, the stirrup 

so arranged that it will hold a beam, fg, having masses 
any desired material at the extremities. At c im the hori- 
zontal tube is a plate-glass window cemented on to the 
tube. At} is also a piece of plate glass cemented on. Ex- 
haustion is effected h a branch cone > pees 
from the side of the upright tube. This is by fusion 
to the spiral tube of the pump. The d e and the 
glass plates c and b are well fastened with a coment of 


resin and bees-wax. 
(To be continued.) 











Messrs. Eastons AND ANDERSON.—We are requested 
to state that an alteration has been made in this firm by 
the withdrawal of Mr. John R. Ravenhill, but that the 
business will be continued by the remaining partners. 


MEDALS AT THE MANCHESTER ExnHrIprTion.—A gold 
medal of the Society for the Promotion of Scientific Industry 
has been awarded to Messrs. H. Pooley and ote one 
ing machines, and a bronze medal has been given to Mr. 
R. H. Tweddell for the hydraulic ing and rivettitg 
machines exhibited at the Cheetham Hill Exhibition by the 
Hydraulic Engineering Company, Limited. 


Usitep Stares Mints.—Dnuring the fiscal year ending 
June 30, 1875, the number of pieces comed at the 
United States mints at Philadelphia, San Francisco, and 
Carson city was 1,739,062, of the value of 33,553,965 dols. 
The number of silver pieces coined in the same period was 
22,823,216, of the value of 10,070,368 dols. The number of 
minor pieces coined (of the value of five, three, and one 
cents) was 14,629,500, of the value of 233,375 dols. 


RatLways tn Brazii.—The length of the rail- 
wage epeeien i eet 6 5 close of 1874 was 
miles. Works for the construction of 1034j miles more 











* This can be effected without interfering with the ex- 
| haustion. 


fine that one is the 
other portion floats sbout like = spi ’s thread, and fre- 
q rises until is takes a position. 
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THE NEW YORK WATER SUPPLY: DAM ACROSS A BRANCH OF THE CROTON RIVER. 
CONSTRUCTED BY THE CROTON AQUEDUCT BOARD. 





. 
ae ees ae 






Fig qf. 
Dam for Storage 
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§ 1. Tux dam described in the following paper* was con- | from the Croton dam, where the aquedact begins which 
structed on a branch of the Croton River, in Putnam county | veys water to the city. 

im the State of New York, by the Croton Aqueduct R 5. The reservoir as constructed here, has a coarse i 

ce caemmnt of the Goverment of Bow Ses ely ous of in ipo pment De Ng Mpees te se, ak Gasagn een eananamiicaneans 


i 
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was with the construction and maintenance 
for the supply of water to the city. At 
2. The of the dam was the creation of a reservoir _ the valley approach each other, lea’ 
stream 
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double that amount, end was repidly increasing. 
tome Sc Athed W. reves, the chet engines = bn in thickness from 
r. Alfred W. Craven, t i | piled one upon , varying i 
a"momber of tie Croton Aqueduct ‘Board since is | BOim rift a 
in -58 be had caused « topo- | on w 

survey of the water shed of the Croton River to | the general slope of the % 
made, with a view to determine available sites for such lying the slabs was of much the same character, but 
reservoirs. The survey showed that fourteen such sites quite so fine grained. The general surface was smooth, 
but not until April, 1865, was the requisite authority | ing at the inclination of the bill. Occasional seams 

Troeured from the Legislature to construct a storege reser- | petra! med wi” pe wm nag 5 ft. to 
vor. “4 
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early a year was consumed in careful examination | excellen for bere 
pret og ox hee Men on March 17, 1866, it was de- | thickness to give the requisite beds. 
termined to build a reservoir at Boyd's Ccroers on the west | ticable to q out of the ledge, stone 
branch of the Croton, 23 miles by the course of the stream | ¢& i aacanton of ft. 

il te : ar | was overlaid with about 10 ft. of drift, 
_* Paper read before the American Society of Civil En- | carth, containing about 10 per 

gimeers. By J. James B. Croes, C.E. b ulders. The fat d 
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g is entirely composed 
the illustration on preceding page. ) 
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Form and Stability.—§ 14. The form of a trapezoid with a 
vertical face op to the water, was adopted, as affordin 
the requisite stability with the least amount of material ont 
least difficulties of construction. The form and dimensions 
of the wall are shown in Fig. 8. The notation used is as 
follows: 

h=height of wall, or distance from top to any bed joint. 

a=top width of wall. 

@=angle of inclination of face of wall, to the vertical. 

6= width of wall at any bed joint at the distance 4 below 
the top= a-+A. tan. &. 

d¢=horizontal distance of the centre of gravity of the sec- 
tion of the wall from the vertical face. For a homogeneous 

5 


wall of this form d=} (° > an 
a+b 


P=pressure of water on the vertical face= 7 when the 


weight of a cubic foot of water is taken at a 
o= specific gravity of the material of the wall. 


W= weight of wail = %* (+8). 


% 
©= angle of inclination to the vertical of the resultant of 
pressures, .*. tan. O=%- 
m=.ratio which the distance from the exterior edge of the 


bed joint to the point where the resultant of pressures in- 
tersects that joint, bears to the whole width of the joint or 4 ; 


0% ont—S+}h 0. To insure there being no tension 


on any part of the bed joint, m must not be less than 0.333.° 
In practice, English engi are said to adopt as a safe 
value m ~ 0.125, while French engineers adopt the limit 
m > 0.2. In the caleulations for this dam, the limit is taken 
m > 0.25, 

n=ratio which the deviation of the centre of pressure at 
a bed joint, from the perpendicular let fall from the 
centre of gravity, bears to the whole base. This ratio is 
the same as (¢ + ') used by Rankine. From the figure »— 
h ton © 

- n p 
3h 

=angie at which one stone will slide upon another. 





(20). 
¢ Rankine’s Applied Mechanics, § 216. Equation (14). 





18. The condition of frictional stability for the wall is 
Zan. 2, P being taken at the limiting for 
uncemented stone; if ©) is made equal to 2 fora 

copantan walle ie otnanre of the mortar is 
fore tan. (-)=0.625. 

§ 19. The equation of stability of position (i¢., against 
overturning) fora wall of this form is* 


, i* 
Wt) b=—. 


Substituting the values of the factors as given in § 14, and 
reducing, we obtain for top width of dam 


0=3 (se. —tan. «) .*. in this case case a=—0.1433 A. 
2\ ¢ tan. So) 
For different heights of dam, the values of a to fulfil the 
conditions of stability are ee * 
A. a. . 
10 ove ose 1.43 40 
20 eco oes 2.86 ae nes 
30 ous eo 430 CO nee eco 
§ 20. As built, a= 8.6 for so much of the dam e 
inte where the plan of the stream level 
sects the of the hills. Between i 


5 ft. i 
not advisable, that being the thickness of the two facing 
walls, and the least that is efficient for water-tight work. 
The top width of the dam is, therefore, reduced between the 
points above mentioned and the ends of the ony deflect - 
ing the line of the vertical face until at the ends of the dam 
it ia 6 ft. from the front angle, the live of the front angle 
being straight, and the sloping face a plane surface through- 


out. 

§ 21. Below the level of the stream, the width of the 
masonry was increased 1} ft. on each side, and the founda- 
tion carried to the rock with a slope on each face of 1 to 2. 

§ 22. As originally designed, the waste water from the 
reservoir when full, was intended to flow over the top of the 
masonry at the north-east end of the dam, the masonry there 
being left lower than on the rest of the wall. The overfal! 
was arranged in three sections, one at the extreme end cut 10 
the rock, 50 ft. long at flow line elevation, the second 9 in. 
higher, over the masonry and 100 ft. long, and the third 
1} ft. above flow line, and 70 ft. long. The rock at the base 
ot the face wall for 220 ft. at this end to receive the base 
stones, was cut in steps, level on the face and sloping back 
at the angle of the wall. 

§ 23. For drawing off the water in the reservoir, two water 
ways, each 44 ft. in diameter, were built through the dam at 
steam level, as shown in the plate. Grooves for stop plank 
were arranged on the up-stream face of the dam, and cast- 
iron with composition facings were intended to be 
pl in a gate-house fitted for the purpose on the lower 
side. 

§ 24. An earth embankment was built against both sides 
of the dam to 10 ft. above the stream level. To prevent per- 
eolation of water through the masonry, it was intended that 
the joints on the up-stream side of the wall should be raked 
out, and then thoroughly caulked and pointed with cement.t 

§ 26. In 1870 when the dam was nearly completed, the 
control of the works was transferred by the nisation of 
the city Government under the charter of April, 1870, to a 
department of public works, which took the place of the 
Croton Aqueduct Board. 

(To be continued.) 


FOREIGN AND COLONIAL NOTES, 





Experiments with a Valves.—A series of = f 


ments with safet poten be . at the at 
ington navy Septem 14. € experiments wi 
carried on under the direction of Mr. Burnett, supervising 
inspector-general of steam vessels. 

Australian Continental Railway.—The second readi 
of a Bill for the construction of an Australian Continenta 
Railway has been carried in the Queensland House of As- 
sembly by 23 to 9. It is still doubtful, however, whether 
the Queensland anthorities have an earnest intention to pro- 
ceed with the undertaking. 

Agricultural Machinery in New Zealand.—An official 
retarn shows that in March, 1874, there were in New 
Zealand 770 thrashing machines (viz., 201 steam, 61 water, 


’ | and 508 horse), 2744 reaping machines, 18 steam ploughs, 


and 11 steam harrows. 


ing and early summer—of nearly 3,500. tons as com. 
with the corresponding period of The Schuy 
ergs wit te corrnpona coal freely. 

A Locomoti ith —At a recent sitti 
Siench Aashamy of Selene, Mh tae ented 
of a locomotive now bei i 


the fashion of what might be presumed to Foy oye 

= Beceteneee Case — an animal son 2 a i 
engine is to especially adapted i 

railways, aud cam attain speed of 495 tim gor bour 0) 

Tasmanian Iron Ore —The Tamar (Tasmanian) Hema. 
tite Iron Company is stated to be suecessfully i 
its smelting operations. The British and Tasmanian Char. 
coal Iron Company has been, erecting furnaces and ma- 
chinery brought out by the Cape Finisterre. 

Railways in the Dutch Indies.—The position of the 
Dutch Indi ilway y is considered to have im- 
pas Sere, The t realised in 1874 amounted to 
37,7891. ; this balance itted of the payment of a dividend 
upon the share capital of the company at the rate of 3} per 
cent. per annum. 


Another American Tron Mountain.—A party of ex- 
plorers headed by Colonel Stuntz has returned to Duluth, 
and rt the discovery of an iron mountain 60 miles 
north of that place. Colonel Stuntz describes the mountain 
as a ridge eight miles long, 24 miles wide, and 1200 ft. 
high. Surface specimens of the ore brought to St. Paul 
appear quite pure and fully equal to the best specimens 
from the iron mountain of Missouri. 


Port Said.—To keep clear the outer port of Port Said, 
the Suez Canal Company has to fm 450,000 cubic 
metres of sand annually. it i i 
difficulty will be experienced in main 
to the channel of Port Said in a good navigable state. 


A Queensland Graving Dock.—A proposed graving dock 
at South Brisbane will cost 75,0001.; the anent 
pumping machinery will involve an Sy! of ebool. The 
extreme length of the floor will be 300 ft. ; the width on the 
floor, 4#ft.; and at the top, 70ft. The width at the 
entrance will be 60 ft., and the depth at the sill 19 ft. 


Victorian Telegraphy. — The 


Victoria fell off last year 5} per cent., aaeerenting 
largely increased facilities were afforded to the colonial 
public. The revenne for 1873 was 45,3221. ; and for 1874, 
42,8251. 

Sophia and Nisch Railway.—A brigade of engineers, 
euch ene’ the coders of M. Golbad te make a survey of a 

line between Sophia and Nisch, has reached its 
ination. Bh tho hash Sedan the Seer teal Qummmeneel 
operations. 

A Canadian Ferry Boat.—A contract for a steam ferry 
boat at Picton landing, for service in connexion with the 
Intercolonial Railway, has been awarded to Mr. Gilbert, 
engine builder, of The boat will cost about 
37,000 dols. 

x. Trunk yoy of Canada.—The Grand Trunk 
ilway Compan is erecting a new freight car 
construction to ti one destroyed by fire. The 

new shed is 350 ft. long by 127 ft. wide. 
Greek Steam Navigation.—A steam navigation company 
i Greek Govern- 


run 
. It is to havea capital of 1,200, 
ernment grants for its use the 
Poros, and places a number of officers and sailors at i 


Coal in the Pas-de-Calais.—The probable extraction 
coal in the important French department of the Pas-de- 
Calais this year is estimated at 1,600,000 tons. In the cor- 
ae period of 1874, the extraction did not exceed 
1,350,000 tons, so that the production has expanded this 
year to the extent of abont 20 per cent. 

The French Iron Trade.—This trade can 
to have improved. i 
regards the future. 
with comparatively li 








Coalat Cineinnati.—The coal used in Cincinnati is prinei- | -, 


pally brought there by river from Pittsburg. The Marietta 
and Cincinnati Railroad Company is now endeavouring, 
however, to develop a large i ' 

American Locomotives.—The Brooks Locomotive Works, 
of Dunkirk, New York, have contracted with the Erie 
Railway Company for the construction of twelve locomo- 
tives. 

Marseilles Docks and Warehouses Company.—This com- 
pany has had to contend with many early difficulties, It ap- 
pears to be now developing, however, into a Incrative under- 
taking. The net profits derived from working last 
amounted to 112,438/., and a dividend has been paid for 


the rate of 5 per cent..per annum. 
The Pennsylvanian Coal Trade.—The total production 


- | of coal in Pennsylvania to July 10 this year presented a 
longed strike in the | i 


falling off—in consequence of the pro 
* Rankine’s Applied Mechanics, § 216 (2 A). 
+ The dam was designed and the specifications prepared 
by General George S. Greene, engineer-in-charge. 








have successively, like those of 
trial place of ev. 


dogg 
processes to 


the residents of Upper Clapton. 
twenty-four outlets for sewage 


, | the twelve months upon the share capital of the company at the 
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We have thus led the reader from the house by the 
street pipes, street tanks, and central pipes to the 
main building. ‘This is situated in any convenient 
part of the town. A steam engine of suitable power 
there actsonanair-pump, 80 as to maintainabouta jw. 
vacuum, in air-tight reservoirs, Figs. 5, 6, 7, 8, sunk 
below the floor. ese reservoirs are the final 


tacles of all the refuse of the district, as received from | * 


the houses by their branch pipes, from those into the 
street pipes and tanks, and lastly passing through the 


central pipes into the reservoirs at the main build- 


ing. " is an analogy between the whole of this | ceneral 


arrangement, and water or gas supply, but it is an 
inverse one, for in Captain Liernur’s system the 
houses supply the main reservoirs, while in the water 
and gas arrangements the reservoirs supply the 
houses, In the water case hydrostatic pressure forces 
the liquid into the house, while Captain Liernur 
uses the pneumatic exhaustive powerto withdraw the 
liquid refuse. ‘The direct analogy is complete, for 
in the sewage system all the junctions of pipes with 
tanks are furvi with cocks or valves, which can 
be opened or closed at pleasure, like water mains, 
and are got at by cock-boxes, and turned by keys 
in the ordinary way. Each street tank is also pro- 
vided with a small pipe, upon which a vacuum 
meter can be fixed for the purpose of observation or 
control. We may here mention that the drawings 
we have selected to illustrate this article form a part 
of the plans Captain Licrnur has submitted for the 
sewerage system of Glasgow. 

Such is an outline of the mechanical arrange- 
ments that Captain Liernur adopts, varying them in 
certain cases in minute details. It will be evident 
that in these and also. in the drying method, 
Captain Liernur has made a great variety of new 
and ingenious arrangements, and invented a com- 
pact system which seems admirable in many re- 
spects. But its financial aspects are of vital im. 
portance, and to these and his drying method we 
shall draw attention on a future occasion. 


THE INTERNATIONAL EXHIBITION 
OF 1876. ary 5 A 

Ow the preceding page we publish another section through 
a portion wf the Machinery Hall, which forms a part of the 
F shibition Buildings at Philadelphia. The section is 
taken on a line running transversely through the building, 
and looking towards the transept, which breaks up the main 
galleries in the centre of their length. 








Ro ime Srock GN THE PENNSYLVANIAN RAILROAD. 
~—At the close of 1874, the Pennsylvania Railroad Com- 
pany owned 654 locomotives, 232 senger, 64 emigrant, 
60 baggage, 4 mail 63 ex , 13,363 freight, and 844 
maintenance of way cars. ‘These figures relate solely to the 
Pennsylvania Railroad and branches ; they do not embrace 
various lines associated with the system. 

CASTLEFORD AND Wutrwoop Marin DrarnacE Com- 
peTrTion.—On Thursday the 26th August a meeting of 
the local boards of Castleford and Whitwood was held for 
the purpose of deciding upon the first and second best 
schemes for the joint drai » of the two districts. Twelve 
schemes had been submitted with estimates varying from 
TOOOL, to 29,0001. These had been considered at different 
meetings and reduced to two, which are now decided upon. 
The boards after a short consultation were unanimous in 
awarding the first premium (1001.) to the plans sent in under 
the motto of ‘‘ Union,’’ and the second (501.) to the plans 
sent in under the motto “‘ Experience.” 


PoLLvtion Or THE Tevior.—Early last month letters 
were addressed to the Town Council of Hawick, manu- 
facturers, landowners, and others, interested in the con- 
dition of the River Teviot. By instructions of the Marquis 
of Lothian, a meeting of the proprietors on the banks of 
that river was called to consider what would be the best 
course that could be taken to stop, and, in future, prevent 
i's pollution. At the ae representatives of most of the 
-roprictors were present. pears that the Marquis of 
Pothian had taken advice on the chemical condition of the 
Teviot, and it was found that while above Hawick the 
stream was wholesome, on passing through the town it 
Lecame seriously contaminated with refuse, chiefly from 
public works, causing it to be grossly polluted, and dan- 
gerous to health. Under these circumstances the pro- 
prictors addressed all those causing the pollution, calling 
their attention to the present state of matters. In the 
event of the reply being unsatisf: the proprietors have 
yenaieed’ tp tobe proceedings to oree the adoption of 
remedial measures, after allowing the offenders a fortnight’s 
grace. Here we notice some of the facts stated in the 
recently issued of the Inspectors of Salmon Fisheries 
in England and Wales. From this it appears that one of 
the chief causes of deterioration of our Southern salmon 
rivers is the pollution of the water by mines and manufae- 
tories, together with town sewage. We are glad to find 


that our friends north of the Tweed are fully aroused to | make 


n sense of their duty and da . in regard to the polla- 

tion of, at present, cenpabelively pure streams. Pure 

water rapidly attracts manufacturers, but when such 

man ac of it, the fish value of a stream cvases 
exist. 


ON RAILWAY SAFETY APPLIANCES.* 


I wave to ask your indul for the subject of my lec- 
ture, and I do so unfeignedly, because I feel, and most 
readily 





admit, that the kind of lecture to be desired on 
these evenings, is one which deals with some scientific sub- 
ject hitherto known clearly to few but the most advanced 


and interesting to the 
auditory brought together on these evenings. Such 
a subject unhappily it is not in my power to lay before you ; 
and indeed, wilh afew exceptions, men of my profession are 
not those from whom you may expect to be instructed upon 
questions of pure science; and to this cause no doubt is 
the fact that there has not been any lecture delivered 
to the Association by a practising engineer since 1842, in 
which year Mr. Vignolles gave a discourse on the Atmo- 
spheric Railway and Sir Mark Isambard Brunel described 
the rogress of the Thames Tunnel. 
I | that to some minds the idea of occupying the 
time even of a mixed gathering of the Association with 
anything but questions of pure science is intolerable. Men 
with such views as these have said of one of the most useful 
re ee i ever made of science to industrial purposes, 
that while honouring the discovery of the barren scientific 
truth to which I am referring, the application of that 
truth to the beneficial purpose it now serves was unworthy 
of any higher recognition than that of being classed among 
the “* froth” and ‘‘seum” of science. I trust, however, 
that the majority of those present will not in their zeal for 
pure science deal thus ungenerously with those who appl 
that seienee for the benefit of mankind, but that they will 
refer to follow the temperate and just views of Dr. Tyn- 
fall, our late President, who, considering this question 
while recognising the pre-eminent value and interest of 
research for pure scientific truth, gives encouragement and 
ise to those who make useful applications of such truths. 
#t me read to you what Ir. Tyndall said: “‘ The know- 
ledge of nature and the progressive mastery over the powers 
of nature imply the interaction of two things, namely, 
thought conceived and thought executed ; the co’ ions 
of the brain and the realisation of those conceptions by the 
hand. ‘The history of the human intellect hardly furnishes 
a more striking illustration of this interaction of thought 
and fact than that furnished by the association of physics 
and engineering. Take for instance the case of steam. 
Without knowing its properties, the thought of applying 
sam coukd not have arisen ; hence the first step was phy- 
sical examination. But that examination suggested prac- 
tice, and the steam engine at length saw the light ; thus 
experimental physics was the seedling from which the steam 
engine sprang. But the matter did not end here ; the posi- 
tions of debter and creditor were soon reversed; for the 
stupendons operations of the steam engine forced men of 
thoughtful, philosophie minds to inquire into the origin of 
the camer of steam. Guess su ed guess ; inspiration 
sneceeded inspiration ; the ever-present fact of our railways, 
and our power looms, and our steamships gave the mind no 
rest until it had answered the question, how are heat and 
steam, its instruments, related to mechanical power? Had 
the work of the engineer not preceded the work of the 
natural philosopher, this question would never have been 
asked with the emphasis, nor pursued with the vigour, nor 
answered with the success which have attended it. It was 
the intellectual activity excited by the work which the civil 
engineers of England had accomplished that gave to philo- 
sophy the theory of the conservation of energy, including 
the dynamical ieary of heat . . . The engineering genius 
of the future is certain to derive from this theory st b 
and guidance. Thus necessarily has thought originated fact 
and fact originated thought. In the development of science 
these two powers are coequal ; each in turn ceasing to be a 
consequence and becoming u creative cause. The Atlantic 
cable had also its smal! beginnings in the laboratory of the 
as inquirer. Here, as before, experimental physics 
the way to engineering feats of astounding magnitude 
and skill. But here also the positions of debtor and cre- 
ditor have been reversed ; for the work of the engineer has 
caused the physical inquirer to pursue his investigations 
with a thoroughness ont vigour, and has given to those in- 
vestigations a scope and magnitude which, without the 
practical stimulus, would have been impossible. The con- 
sequence is, that the practical realisation of sending electric 
messages along the bottom of the Atlantic has been an im- 
mense angmentation of our knowledge regarding electricity 


sound theory and sound practice, gaining by every contact 
with each an accession of strength. These two things are 
the soul and body of science. Sever sound theory from 


itself us does the human intelligence oscillate between | dep 


; 
[ 
i 

be 
: 


over many li and that includes in its considerations 
even the ownership of the tarpaulins with which the 
_ are covered—he may claim to have appreciated 

sciences with which the Economie Section F is en- 


trust you will go with me in these considerations, and 
that doing so you will accept my apology for occupying 
your ow — a, . not to mK; dis- 
covery but to application of such discovery, if you 
will once do this, I will ask you further to t the par- 
tieular subject I have selected on the ground that among 
all the matters in which mankind at large have an interest, 
there are few that strike us as being more worthy of 
geneial attention than those which relate to safety in rail- 
way travelling. 

he object I have in view in my lecture is twofold. I 
hope to make clear to you the nature of some of the ap- 
pliances which are employed by engineers to promote the 
safety of railway travelling, and to interest you in those 
es and I trust in doing so to succeed in dispelling 
that which I believe is too prevalent an opinion (a mistaken 
one), as regards the engineer, and to vindicate him from 
the aspersions which have been cast upon him in reference 
to his conduct of railway business. To the members of 
Section G, to which section I have the honour to belong, I 
am aware no such vindication is necessary ; they want no 
information from me upon the subject ; but I fear that the 
members of many other sections, in common with the 
_— at large, are too much in the habit of believing that 

he engineer, having invented the locomotive engine and 

the metal road which it was to run, thought he had 
done all that his -creatures could reasonably call upon 
him to do, and that he put his engine to work at 50 miles 
an hour upon his iron way, then bade his passengers to go 
in peace, reckless whether they arrived in peace or in pieces. 
Now I want to show you that this reckless indifference does 
not exist, but that, on the contrary, from the first day on 
which passenger trains went to work to the present moment, 
the attention of engineers has been constantly and earnestly 
bestowed, and I doubtnot will continue to be bestowed on 
the devising of all sorts of ‘‘ Railway Safety Appliances ;’” 
and it is to the consideration of these appliances, or rather, 
looking at the limited time afforded to me, to a few only of 
those appliances to which I wish to call your attention, 
hoping that those among you who are acquainted with 
these matters will forgive me for being too elementary, and 
that those others among you who are not aouuaiined with 
them will find that I have not been so technical as to fail 
in making myself understood ; and at this point I cannot 
refrain from quoting to you a recollection of my boyhood 
that is always before me when I am endeavouring to ex- 
plain anything to a mixed anditory. When a schoolboy I 
was seized with a strong desire to make rockets, I 
bought a book on theart of rocket-making for which I paid 
the then to me large sum of fourpence, but I thought the 
money would be well laid out and that it would be all saved 
in the anges with which I should manufacture m 
rockets. I hurried home and opened my treasure, but 
was met on the threshold of the work with a difficulty; 
there were no instructions how to make the rocket cases ; 
the opening words of the first — were, “When you 
have made your rocket case and choked it, put in the follow- 
ing composition.’”’ Apparently it never entered into the mind 
of the writer of the book that there could be anybody so 
lorably ignorant in the art of rocket-making as to re- 
quire to be told how to make a case, or how to ** choke’’ it, 
still less that any one could be so wanting as to require to 
be instructed in the very meaning of the word to ‘‘ choke,” 








sound practice, and both die of atrophy. The one b 
a ghost and the other becomes a corpse.”’ 

Although engineers, with a few brilliant exceptions. do 
not add much to the stock of purely scientific knowledge, 
they do most sincerely recognise the value of that know- 
ledge, and they seek by their practice to utilise it for the 
benefit of mankind. A little reflection will show that the 
engineer in his practice is under obligation to nearly every 
section of this Association, and that he applies for the 
benefit of mankind the sciences those sections promote. 
Consider merely one matter with which the engineer deals, 
= of the construction, furnishing, and working of a 
railway. 

In the laying ont of the most important lines those which 
communication between country and country, and 
between one quarter of the globe and another, the engi- 
neer has to pay regard to the science of geography. 





* Leetare read ¥/ F. J. Bramwell, F.R.S., chen o> 
ing meeting of the i 


ritish Association, Bristol. 





as applied in this inst The book, therefore, to me 
was useless because the writer had not been sufficiently 
elementary, while I doubt not that an elder boy, who had 
been in the habit of making rockets for a year or so, would 
have tossed the book away as a mere primer. Am I to sup- 
pose that you know how to make your rocket cases and to 
choke them, and shall I pass over such matters and go at 
once to the red and blue fire with which the case when 
made and choked should be filled, or shall I take it 
that there are persons here whose want of knowledge is 
such that must be dealt with in the elementary 
manner in which I wish to be treated when seeking instrac- 
tions in the hnic art? I think on the whole; looking 
at the fact that the working of railways, although a sub- 
ject of interest and im: to all, is in the hands of 

t a few, it will be for me to be too elementary 
rather than to be too technical. 

I have said that the limited time at ES ae 
pels me to make a selection from among the number 
| of railway safety appliances, and I will proceed at once to 
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make it ; and in order to inform you of the upon 
which I do so, I will ask your attention to T; L., which 
gives the total number of deaths to railway passengers from 
causes beyond own control for the four years 1870 to 
1873 both inclusive, classified under the heads of the different 
causes of accident. It will be seen that these deaths amount 
to 142, or an average of 35} per annum, and that the acci- 
dents which these deaths may be divided into seven 
heads, and that more than half, viz., as much as 58.7 per 
cent. of those accidents, are due to collision, while 12 per 
cent. are due to the trains being turned into the lines 
or being “‘ split,” and about 9 per cent. are tek tenia 
leaving the rails, another 9 oor cent. to defects in the rolli 
i ing boiler explosions, fractures of axles 


, including 
tyres, and matters of that kind, and about 44 per cent. each | i 


to accidents arising from trains breaking away on i 
and to miscellaneous causes, while not quite 2 per cent. are 
due to trains entering stations at too high a 4 


Time will not admit of my adverting to the precautions | th 


used in the laying down of permanent way to prevent trains 
leaving the rails, nor « I deal with the miscellaneous 
head, nor with that of the accidents arising from entering 
stations at too great a speed. I fear also it will not be in 
my power to point out the precautions taken in nan « 
inclines. This will limit my lecture to those i 
which relate to the prevention of collisions, to to 
prevent trains being turned into wrong lines or being split, 
and to those which avoid certain defects in rolling stock, 
and with respect to these last I shall merely allude to two 
points; both of which I have had the honour on previous 
occasions of bringing before Section G. 

The first of these relates torsilway wheel tyres. A rail- 
way wheel (in Europe) is commonly made with a frame or 
skeleton either entirely of wrought iron or occasionally 
with wrought-iron spokes and rim, but with a cast-iron 
boss, and is tyred y & wrought-iron or steel tyre. 

With respect to the tyre, the common mode of manufac- 
ture a few years ago was to make a straight tyre bar, then 
to bend it into a hoop, then to weld the ends of the bar to- 
gether (and t pains were taken to devise a good form 
of weld), and then, the tyre being heated, was shrank upon 
the wheel in the same manner in which a tyre is shrunk upon 
an ordinary cart or carriage wheel; but railway tyres are 
not shrunk upon their wheels ander similar circumstances 
to those which prevail when a tyre is shrank upon an ordi- 
nary carriage wheel. The railway tyre has not as good a 
chance of escaping rupture from the strain caused by 
shrinking on as the tyre of an ordinary carriage wheel ; 
for the railway wheel, as shown by the diagram before you, 
has spokes which are laterally vertical and which, therefore, 
vigorously resist any radial pressure applied tothem, while 
the carriage wheel has spokes which are inclined sideways, 
or dished as it is called, so that when the tyre is shrunk on 
the contraction increases the inclination, and in that way the 
size of the circle is diminished to adapt itself to the contracted 
diameter of the tyre ; and as sucha tyre, by the hammering 
action which occurs in running on the roads, becomes 
elongated, the elastic wood spokes, reasserting their former 

position, preserve for a long time the tightness of the tyre. 

n the allow wheel there is not any dishing of the spokes ; 
nor would it be safe to employ such a construction; but 
the absence of this capability of yielding causes a demand 
for the exercise of great judgment in obtaining the exact 
amount of shri and in endeavouring to obtain perfec- 
tion of the weld. But after all has been done that can be 
done, a weld is - it Oo be een a matter + Foe 
certainty. So roughly is this fact recognised, that it 
was an early practice in the manufacture of railway wheels 
to put two marks, one on each side of the weld, thus to 
warn any workman who had the tyre afterwards through 
his hand that this was a probably weak part of the tyre, 
and that it should not be rendered still more weak by an 
hole being drilled through it. Nevertheless many acciden' 
arose from the fracture of tyres at the welds, and then the 
engineer devised a safety appliance. Such an appliance is 
shown; it consists im applying to each side of the 
tyre a ring with a lip or hook to it; these enter into a pair 
of recesses turned in the tyre. By means of these rings 
with the hooks it will be seen the tyre is held at every 
part of the circumference ; and thus if ne wee occurs at the 
weld, or indeed elsewhere, the tyre is prevented from flying 


apart, and by the safety-rings is kept to its work until the | an 


train reaches its journey’s end. 

But of late years the engineer has turned his attention 
to getting rid of the weld altogether, and this he effects by 
making the tyre no longer in the form of a straight bar re- 
quiring bending and subsequent welding, but he makes it 
once in the form of a hoop in the condition known as 
weldless tyre. It so bappens that I have always taken 
particular interest in this kind of manufacture; and 
1865, at the Birmingham meeting, I read a paper on 
subject before Section G, and I then ventured to 
that in ten years time there would not be a single ay- 
wheel tyre made except by the weldless process. I cannot 
assure this meeting that this prophecy has been li ly 
fulfilled ; but most certainly it has been substantially ful- 
filled, for I am justified im saying that a welded tyre 
how as rarely to be met with as ten years ago it was un- 
usual to meet with a weldless tyre ; but alt h this im- 
provement in the manufactare of the tyre i has done 
away with the + source of danger (the weld), there still 
remains the risk of fracturing the solid metal, and therefore 
es safety-ring is most properly retained even with weld- 
ess tyres. 

Another source of danger in the rolling stock is the frac- 
ture of axles, either those of the engines or of the passenger 

. These fractures most commonly 


on 
eee 


Fs 


i 


; 


occur at places 
where there is a change of di 
A crank axle for a locomotive is shown in the . To 
the non-professional eye there to be but diffe- 


renee between the right and the hand ends of axle, 
bat nevertheless there is sufficient difference > 
constructed in the manner shown to the left of the centre line 





believe I may say that I was the first oR reat 
per “On ce of Form on Stre ,”” read be- 
ore Section G at the Exeter meet: 


explosion of locomotive boilers. ‘The explosions of locomo- 
tive boilers have a certain peculiarity which demand 
notice, but time will not permit me to enter upon so wide a 
subject ; to show you, however, the care taken by the en- 
—s prevent such accidents, I may tell you what is 

ne at the Crewe Works of the London and North-Western 
Railway to insure soundness in their steel boiler plates. 


processes, either those of Dr. Siemens or of Mr. yi 
is proportioned so that it shall not have more than *sths of 
1 per cent. of carbon. Such a percentage should, with pure 
materials, give a perfectly flexible 
metal; and to ascertain whether this has been obtained, 
the plates are annealed, and then they must be capable of 
being bent cold without the slighest sign of fractare ; and 
any piece of the must be competent to stand a 
“ i: ae bh ® Sveti. Seer i 
rilled in te, a succession of tapered punches are 
Sires in until the hole ie to 14 in., or as much as 
six times its original area, and this without fracture of 
the plate whatever. Similarly steel for cules ta tyres and 
for rails is tested. To such perfection has the manufacture 


now attained, that out of five hundred sets of boiler plates | stop; 


of comparatively modern manufacture at Crewe, which have 
been tested, only one plate has yielded under the test. 


Diagrams of these ings, and actual samples are before 
ou onthe table. It be superfluous to say that every 
canelive boiler is made with the most seru care as 


regards workmanship, and that it is submitted to R 
but not excessive test, after it is completed, and is sub- 
jected to constant supervision. 

e (To be continued), 








PORTISHEAD DOCKS.* 

Position.—The docks are situated at the eastern side 
of Portishead Hill, which forms a most complete shelter 
both to the docks and aor thereto. 

Pier and Outer Works.—A timber pier, having a double 
line of railway 540 ft. in length, was constructed t' 
Bristol and Portishead Pier and Railway Company in the 

1870. The new works were coi by continuing 
the line of this pier for a length of 430 ft. inland, com- 
pleting nearly 1000 ft. of outer quay wall and pier. A 
return wall, forming the entrance to the docks, and in 
which the entrance gates will be erected, is also constructed. 
All this work has been executed between the times of the 
tides, or “ tidal work.” 

Dam.—A temporary dam is formed across the future 





of wrought-iron girders, built into | i 


entrance, 
the m and planked with timber. 

Interior Work.—The tide was excluded on the 10th June, 

insufficiently long time to allow of the river works being 
in “full swing.” Some portions of the excavation are 
down to within 2 ft. of the permanent level of the dock. 
The foundation of the lock and wharf-wall have been 

to consist of rock and marl. 

Lock.—The lock will be 560 ft. in length and 66 ft. in 
width. The sills are 6 ft. above low water, ordinary spring 
tides, affording a depth at high water of 34ft. at ordmary 
springs, and 25 ft. at neaps. Provision has been made for 
excluding the equinoctial tides by a caisson, which is already 
buil 


it. 
Dock.—The wharf wall will be built (and is just about to 
be commenced) in the same straight line as the outer wall 
for a length of 1800 ft. The area of the dock will be 124 


acres, having a depth of 24ft., in addition to which there 


is | is a considerable area covered by water that will be available 


A ehorcpe, tke wel tnven adiidienan quest ah TE 

C e.— well- at King- 

abt Paha iw adjacent to the docks at Portishead. 
Railway.—The Bristol and Portishead Railway in con- 

cecion eile the malbwrey system and these docks was opened 

in 1867. 


After the ing of this a ne es 
members and associates visited the , where were 

i entertained by the Portishead Dock Company. 
There were several experienced the guests 
who expressed extreme confidence in the . They 
were shown over the works by the chairman of com- 





© Read before the Mechanical Section of the British 
Association, Bristol. By Mr. F. C. Stileman, C.E. 


_| distribution of rainfall have been 


he | will the two effects on the 





Fay Sir, Aleman Ferd. ty Oe secretary (Mr. J. F. BR. 
iel), the resident Mr. Barbenson), and the 
contractor (M. E.C. Daniel. ‘ 





REPORT OF THE BRITISH ASSOCIATION 
RAINFALL COMMITTEE.* 
THE Report of the Rainfall Committee begins by y giving 


British Association during the last 14 years. It then refers 
ing at Belfast to obtain 

i ich were so snecessful, 
the committee received 190 offers of assistance. ‘The 


mittee, and they were therefore reluctantly compelled to 
make a careful selection, sooulting, however, in the esta- 
blishment of 66 stations, many of them in localites of ex- 


treme importance. 
After referring to various other work in hand, the Report 
of the Committee is as follows : 
back over oe sent, ee ears, we find 
he follow items; the 
ae. The 
has been imentally examined, and also the « tof 
experimen ’ ect o 
height above ground. The 


f 


variation of annual fall has been approximately ‘ 
A code of rules has been drawn up for observers. Nearly 
250 statious have been started ‘at the cost of the Associa- 
tion, and 629 i the 


where no observations 
Westmoreland, Wales, and Scotland, and also an extensive 
series in Ireland. When the works actually in band are 
completed, we shall also bave furnished an index to all 
observations hitherto made, and a guide to the value to be 
attached to the returns from at least a thousand. 

Ir ive however of any future work, the committee 
has the satisfaction of assisting to make the rainfall 
—- of the British Isles the most nearly perfect in the 
world. 








ON THE STEERING OF SCREW STEAMERS.+ 
Tue author said he bad been for twelve years investiga- 
ting the laws which regulate steering of steamers when 
ping, starting, or otherwise mancavring, when they 
seom to show vagaries in their behaviour. He had come to 
some leading facts, as he thought, when the failure of the 
Bessemer to enter Calais rbour seemed to establish 
them. His paper had as its object to give an account of 
some i on model boats driven by screws, and the 
conclusions to which they had led. After detailing the ex- 
riments the author said that the general conclusion eome 
was that the effect of the rudder depended on the diree- 
tion of motion of the screw rather than on the direction of 
motion of the boat. He ew ised his usions in the 
following laws: 1. That when the screw is going alead 
the steamer will turn as if she were going abead, althongh 
she may have stern-way on. 2. That w the screw is 
reversed the rudder will act as if the vessel were going 
astern oe oF may be moving ahead. 3. That the 
more rapidly the boat is moving in the opposite direction to 
that in which the screw is acting to drive it, the more nearly 
neutralise each other, and 
the less powerful will be its action. In reference to the 
effect of the screw to turn the boat independen 7 the 
radder, the author stated the following law: 4. t when 
not breaking the surface, the screw has no considerable 
tendency to tarn the ship as long as the rudder is straight. 
On the subject of ‘‘ racing’’ the author stated that his ex- 
iments had enabled him to establish the following laws : 
5. That when the serew is frothing the water, or only par- 
tially immersed, it will have a tendency to turn the stern 
in the o ite direction to that in which the tips of the 
lower b are moving. 6. That when the bout is going 
ahead its effect will be easily counteracted by the radder, 
but when starting suddenly either forward or backward, at 
first the effect of the serew will be greater than that of the 
rudder, and the ship will turn accordingly. 7. That if, 
when the boat is going fast ahead, the screw is reversed, 
at first it almost destroys the action of the radder, what 
little effect it has being im the reverse direction to that in 
which it usually acts. If then the screw draws air or 
breaks the surface it will exert a powerful influence to turn 
the ship. 





CHEETHAM HILL EXHIBITION. 
To tue Eprror or Enoineerina. 

S1m,—May I ask for space in your valuable journal to 
correct a slight error in a paregnae 08 Se ete given to 
my hydraulic machines at the b r Exhibition, 
Chet m Hill. Every spécialité of mine exhibited there 
by the various makers received medals; but the fixed 
hydraulic rivetter exhibited by Thompson and Co., Stand 
8 and my patent portable hydraulic rivetter, Stand 88, 
bited 


hibi Messrs. Fielding and Platt, both received 
silver and not bronze as named by you.; 
Yours 0 “4 
Ratra H. Twepopen.. 


14, Delahay-stroet, Westminster, August 31, 1875. 


* Communicated to the Physical Science Section by Mr. 
G. J. Symons, Secretary to the Committee. 

+A of paper read before the Mechanical Section 
of ee Detiih Reaeeeatien, Sy Feeenaae Cyne Dayeetes, 
C.E., Owen's College, A 
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HACKNEY’S METHOD OF CASTING STEEL INGOTS. 
































tga 
































Tue advantages of casting steel ingots in groups, from | 
below, that is, filling a number of moulds at the same time, 
from one git or runner, are so obvious and so great that 
many plans for casting in this way have been brought for- 
ward from time to time. The chief practical difficulty in 
casting in groups has been to find some entirely satisfactory 
mode of stoppering the ingots, when the moulds have been 
filled to the required height. In some cases they are 
stoppered in the ordinary way, by a thin iron plate, covered 
with damp sand and wedged down; but to per in this 
way six or eight moulds, all full at the same time, before 
any of them begin to boil over, requires care and skill, and 
the plan also sacrifices two of the chief advantages of group 
casting, the cleanness and soundness of the top of the ingot, 
and the facility that is given, by filling up to a fixed stopper, 
for casting to exact weight. 

Durfee patented, some years ago, making moulds for 
group casting closed at the top, with the exception of a 
small vent hole; a plan that gives a very sound, clean in- 
got, but necessitates a different mould for each different 
weight to be cast, and renders it difficult to get out an 
ingot that may stick in the mould. Ireland, the patentee 
in this country of Pink’s system, uses a plain heavy cast- 
iron stopper, dropped on the metal after the mould is filled, 
such as is used in casting ingots of tool steel from crucibles ; 
a stopper of this kind, however, can only be used in pa- 
rallel moulds, made in two parts, bolted or cottered ther, 
and in these parallel moulds, even when planed all over, 
inside and at the joint, the ingots are apt to stick, and the 
moulds, after having been in use for a short time, open at 
the joints, causing fins on the ingots. Mr. A. L. Holley has 
patented several modes of stoppering moulds, to be filled also 
from below, but they have not come into general use. 

The object of the plan of stoppering illustrated above 
is, first, to allow of using, for group casting, either 
parallel or ordinary tapered moulds; second, to cast 
the ingots clean and fan at the top; and third, to admit 
of stoppering the moulds, before they are filled, to the | 
exact height required. 

The stopper used is a cast-iron block, about 2in. thick, | 
grooved round the edge, as shown on the accompanying | 
sections, and of such a size as just to freely into | 
the top of the mould. A small vent hole, + 4, in. in 
diameter, is drilled through it, and is made slightly conical, 
that the metal may not stick in it. The stopper is fixed in 
the mould by two cast-iron wedges, as shown more clearly 
in the enlarged plan and section, Figs. 10, 11; and to avoid 
the necessity for having numerous wedges of different sizes, 
to suit different sizes of moulds, or different heights in taper 
moulds, the sloped face of each wedge is made in three 
ry ma so that each is in effect made up of three wedges of 
different thicknesses, side by side, by using either of 
the three wedges forming one group, together with one 
another of the three wedges forming the other group, 
same extent of draw is obtained as by a single wedge of 
same taper and nine times the length. To set the 
in the mould, the latter is dropped over — of 
height, that when the Ay pated pe in the mould 

t, it ise y at the height req 





BPices 
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A smal] shovelful of loam, such as is used in lini 

, is then thrown in, and rammed into the ye 
comet agers Sa boas the chapeer to ts thiok ie 
wedges are driven in, to fix in ; 
mould io then rendy for casting. The loam or mixed and 
sand used shouid be only slightly dam 80 that it will just 
eohere when p in . The post is ad- 
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LANGE’S CLOCK ESCAPEMENT. 
(For Description, see next Page.) 
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each mould. The central ranner is made in two parts, 
bolted her ; or clamped, as shown in the illustration, 
by rings driven over them ; or by rings put om loosely, and 
tightened up by wedges, in the same way in which the halves 
of ordinary moulds for casting tool steel ingots are put 
together. “The ranners may be lined either with specially 
moulded bricks or pipes, or more cheaply with ordinary 
slightly damped ladle loam, or with mixed sand and clay, 
rammed in round a wooden plug, which is then withdrawn. 
The funnel-shaped top of the runner is in a separate piece, 
vat in after the lining is completed. The runners are dried 
ty setting them over holes in a thick cast-iron plate, heated 
helow by a fire, or by a gas flame ; and, in order that the lining 
may dry readily, they should be perforated all over with 4 in. 
holes, placed pretty closely together. Where there is plenty 
of crane power, to handle the runners, they are most con- 
veniently made of cast iron, heavy enough to stand firmly 
by their own weight in casting ; but where they have to be 
carried about by hand, they may be of light wrought iron, 
and are then easily aunek call oth in place by two men. 
Both these forms of runner are shown in Figs, 1 and 3. 
The light wrought-iron runners are bolted or cottered down, 
when in use; care being taken to cover the lugs and cotters 
with sand, before casting, that they may not become clogged 
by steel spillings. 

“The branch runners leading into the moulds are best 
made of moulded and burnt bricks, set in recesses in the 
bottom plate, and made firm by dry or nearly dry loam, 
rammed round them. The old bricks may be worked up 
again, with a little fresh plastic clay, just sufficient to make 
the mass cohere, so that but little new material is required. 
Where the bricks are used in quantity, they may be ma 
hy machine, in the form of plain pipe, like drain pipes, open 
at both ends ; the hole in the top being cut by hand out of 
the unburned brick. The hole im the farther end of the 
brick may either be filled up by a piece of clay, before the 
brick is burned, or closed with a little loam in setting the 
bricks in place. 


LANGE’S CLOCK ESCAPEMENT. 

AccoRDING to the usual mode of constructing escapements 
nud pendalum impulse movements the escapement consists 
of two pallets, which alternately fall into the escapement 
wheel, and the spindle of the pallets is connected to the 
pendulum, giving the desired impulse. 

The main feature of the arrangement, designed by Mr. 
C. Lange, of 90, Strand, however, is, that the movement for 
the escapement and for the pendalam impulse movement 
is derived from mechanism independent of the force or 
power which impels the clock. 

In this arrangement, shown upon the preceding page, one 
of the pallets is dispensed with, and on the sale spindle 
a is fixed a lever or arm A which is weighted to the proper 
weight for giving the impulse to the pendulam B during part 
or the whole of one of its oscillations. This impulse lever or 
the pendulum or both, as shown, have projections or points 
of contact, which in this case consist of ascrew C and stop C’. 
On the pallet wheel spindle or staff g is placed a wheel G 
which gears into a pinion F on aspindle which carries a fly 
stop or rest D. The gearing is so arranged that the fly stop 
or rest D comes in contact with one of two stops E on the 
pendulam B, as shown, or on parts connected thereto every 
time the pendulum makes an oscillation in one direction. 

According to another mode, illustrated by Fig. 3, which 
is a front elevation, when a quicker movement of the 
eseapement is desired the arrangement just described is 
doubled, that is, two pallet arbors or spindles a a are 
employed, each having its pallet I and impulse lever A, and 
the fly stop or rest D is arranged in such a manner re- 
latively the pendulum B or parts connected therewith 
that t y stop or rest D in contact with the pendulum B 
stops at every oscillation instead of at every other as in 
the previous, arrangement. The fly stop D is here also 
furnished with a small pinion F which gears with a wheel G 
on the shaftg. E is the stop on the pendulum B with 
which the fly D comes in contact. 

‘This mechanism is applicable to existing clocks and other 
horologieal instruments by slightly altering the pallets and 
fixing the aforesaid impulse lever or levers on one or both 
pallet spindles. The peculiarity pertaining to and inherent 
in this arrangement of mechanism is that the unlocking of 
the pendulum is done in such a manner that no resistance 
is caused to the pendulum, and so that no part of the 
weight of the eseapement is required to be lifted. Another 
peculiarity is that the eseapement cannot as it is technically 
called “* trip,’’ thereby causing irregularity to the “‘ going”’ 
or keeping time of the clock 


AvusTRALIAN TreLegrapHy.—Telegraphic communica- 
tion has heen opened with Gladstone, in the northera agricul- 
tural districts of Sonth Australia 

Tue Germ Trrory or Purreraction.—At the recent 
meeting of the British Medical Association at Edinburgh, 
Professor Lister gave an address on his method of investi- 
puting the nature of putrefaction, and other fermentative 
changes. By a series of experiments he showed how he 
had been led to trace putrefaction, &c., not to chemical 
causes, but to the introduction of living germs. His plan 
was to procare a putrescible fluid, sach as milk, and leave 
it exposed to the air, but at the same time rigidly excluding 
the access of dust, &e. The result proved that after long 
exposure, the milk undergoes no change except that due to 
evaporation, or perhaps the deposit of crystals. He felt 
tatisfied that fermentation was therefore not due to chemical 
canses alone, but is caused by living o isms suspended 
in the fluid. Several samples of milk that have been pre- 
served according to the above method, but afterwards in- 
cculated with quantities of ferment, developed many kinds 
of bacteria in quantity proportional to the amount of 
ferment employed. He also entered into a discussion on 


the changes which take place in the bacteria when they are 
transplanted to other media. 





TIN BOX MAKING MACHINERY. 


Tur designing and manufacturing of machines for making 
tin boxes has for some time past occupied, amongst other 
things, the attention of Mr. Jabez James, who has turned out 
some very perfect machinery for this purpose. For several 
years the boxes used by Messrs. Huntley and Palmer for 
their biscuits have been made at Reading by Messrs. 
Huntley, Boorne, and Stevens with machinery from Mr. 
James's works. By that apparatus the joint or seam of a 
square box occurs near the middle in one of the sides, 
and the bottom has to be soldered in. By Mr. James's latest 
arrangement, however, the joint is made in one of the 
angles of the body of the box. Another and very important 
improvement in this last machine is that it cffects the bend- 
ing and wiring of the top edge of the box by which means 
the lip is considerably strengthened. The bottoms of the 
boxes moreover are no longer soldered in, but are attached 
by a machine, but not the same in which the body of the 
box is squared up from the tin-plate and joined up. A box- 
making machine, embodying all the latest improvements, 
has just been completed by Mr. James for the Reading firm, 
and its working was recently inspected by us at his works 
in Prince’s-street, Lambeth. By the courtesy of Mr. James 
we are enabled to place before our readers engravings and 
description of this ingenious and excellently made piece of 
mechanism. 

Our two-page engraving this week represents the machine 
in considerable detail. Fig. 1 is a longitudinal section, Fig. 2 
is a part transverse section on the line A A, Fig. 1, showing 
the bending jaws down, and Fig. 3 a similar section showing 
the jaws up. Figs. 4 and 5 are transverse sections on the 
lines B B and C C, Fig. 1, respectively. The sheets of tin 
successively supplied to the feeding table of the machine 
are advanced along its successive portions by means of re- 
ciprocating sliding bars having catches and stops so formed 
and arranged as to suit the varying fanctions of the mecha- 
nism. In working, an attendant feeds the tin-plates on to 
the table D, each plate having previously had small notches 
cut in its back edge at the points where it has to be bent to 
form the angles of the box. As each sheet is fed it is ad- 
vanced by the feed bars until this back edge comes under a 
rounded lip, in which position the sheet bas a momentary 
rest. A vertical sliding knife E, having a rounded hollow 
on its upper surface, then rises and bends the back edge of the 
sheet upwards around the lower portion of the lip above it. 
Another knife mounted on the rocking shaft F, is then 
brought to bear horizontally against the edge of the sheet, 
and to bend it further round the lip. By this movement a 
complete hook is made at the back edge of the sheet, the 
lip remaining engaged within the hook which is bent 
around it. 

The bending knives are then withdrawn, and the sheet is 
moved a little backwards so as to disengage its hook from 
the lip, and a little downwards, so that the hook can pass 
clear under the lip. ‘The sheet is then further advanced, 
and at the same time a length of copper-coated iron wire, 
equal to the circumference of the box, is dropped upon the 
sheet from the hopper G above it, which is charged with 
these wires, and is provided with reciprocating mouthpieces, 
so that only one wire at a time is allowed to pass on to the 
sheet advancing below it. The wires are fed into the hopper 
by a second attendant a few at a time. The wire thus 
supplied is caught by the hook at the back edge of the sheet, 
and is at once engaged in it. The hooked edge of the sheet 
is then subjected to the action of the reciprocating pressers 
HH, so that it is clesed quite round the wire, forming in 
fact a tube with a wire core. The pressers which effect this 
are arranged to force the rounded edge up to a definite posi- 
tion, so that the length of the sheet is accurately adjusted 
to the required depth of the box of which it is to form the 
body. In some cases the wiring is not required, and is 
therefore dispensed with, the hook-bending, or the more 
complete turning and rounding of the edge giving the re- 
quired strength and stiffness to the lip of the box. 

After the wiring or lipping process has been completed, 
the sheet is carried on to another point of rest where a re- 
ciprocating jaw I, Fig. 4, is made to rise at one side, and 
bend the sheet to a right angle, the portion of the sheet thus 
bent up forming one side or end of the box, while the larger 
portion of the sheet remaining unbent will form the other 
three sides. While this partial bending is being effected 
the two side edges of the sheet are bent by reciprocating 
jaws J J, Fig. 4, so as to form the hooks, which are to engage 
with each other, and to constitute the jointing or seam of 
the box, 

The sheet with its back edge wired, its side edges hook 
bent, and a portion of its width bent up, is now further 
advanced, and a mandrel K, having the form and dimen- 
sions of the interior of the box is advanced in the opposite 
direction over it. The sheet and mandrel having come to 
rest the latter is made to bear firmly down on the sheet, and 
is held dewn by a reciprocating catch, whereupon two re- 
ciprocating jawa L L, Fig. 3 are made to rise under the sheet 
oue on each side of the mandrel. These jaws as they close 
in bend the sheet round the mandrel, the part of the sheet 
previously bent being thus brought down on the upper side 
of the mandrel, so that its hooked edge meets and engages 
with the hooked edge of the opposite end of the sheet at 
one of the upper angles of the mandrel. Reciprocating 


pressers MM, Fig. 3, are then brought forcibly down on 
these hooks, and close tightly the joint or seam. 
This being effected, the jaws are folded back and the 





Hepat y talaga ae = leaving the box body lying 


c free. A lever 8 then strikes one side of it, and 
throws it off the machine, leaving the place which it occu- 
pied clea: for the closing of a succeeding sheet. Each box 
body as it is thrown off the machine is removed by a third 
attendant. It is then transferred to a second machine, 
where the bottom is attached to it by a similar seam or 
joint, the lide being made by a third machine. 

The successive oper ‘ons are carried on simultaneously 
on successive sheets suppiird continuously on the 
the moving parts of the machine being worked by 
eccentrics, and cranks driven by one prime moving shaft 0, 
so that at every revolation of the shaft a fresh sheet is 
taken in to be operated on, and a closed box body is thrown 
off, several sheets being meanwhile successively to 
the intevening stages of the the feed and 
the throw off. At the successive pointsof rest when the various 
operations we have described are effected the sheet is guided 
to and held in its place by fingers or pressers, and between 
these points of rest it is moved by stops or catches formed 
on the reciprocating feed bars. fingers, and pressers, 
and stops are all worked by cam motions from the prime 
mover properly timed to the other moving parts of the ma- 
chine. Although the example under notice is only for 
making large square biscuit boxes, the machinery is equally 
applicable to the manufacture of other kinds and sizes. 

The machinery is mounted on @ strong cast-iron framed 
bedplate, the whole measuring 14 ft. in length by 6 ft. in 
width, and about the same height. The ordinary working 
speed is eight revolutions per minute, and at this speed it 
was timed upon the occasion of our inspection, turning out 
box bodies at the rate’of 8 per minute, or 480 per hour. It 
will be observed that three attendants only are required, one 
to feed the tin plates on to the table, a second to feed the 
framing wires into the hopper, and a third to receive the 
box bodies as they are thrown off the machine, and these 
need only be three boys. The apparatus works automatically 
with a remarkable degree of smoothness, and with a total 
absence of jar or vibration, all the varied processes following 
each other consecutively and rapidly, each box body with all 
its rests requiring only 7} seconds to complete it. As soon as 
five plates have been fed intothe machine each successive for- 
ward stroke of the feed bars advances five sheets one stage, and 
each successive back stroke is effected while these five sheets 
are undergoing successive stages of the operation, a fresh 
sheet being fed on to the table at each stroke, and the fifth 
sheet being thrown off the machine at the same moment 
as a seamed box body. Whether we look at the ingenious 
combination of parts and their precise and concurrent 
action, or at the compactness of the arrangements, and the 
substantial character of the apparatus and excellent finish 
of the work, we can only pronounce it to be an exceedingly 
perfect and successful example of mechanical engineering. 





SEVENTY-TON STEAM CRANE, 

Tue crane we illustrate on page 184 is one of five manufac- 
tured by Messrs. James Taylor and Co., of Birkenhead, all 
nearly approaching each other in power, and all of the same 
design, modified in each case in proportion to the power. One 
is erected at Greenock and one at Glasgow, another being 
ready for erection at the same A fourth is in opera- 
tion at Melbourne for the Victorian Government, and the 
crane from a photograph of which our engraving is taken is 
erected on the Victoria Basin at Dundee. It is nominally 
a 70-ton crane, but the test load is 90 tons, and the makers 
have no fear of putting a 100 tons on it. It has already 
earried 80 tons, lifting that load with only two-thirds of 
the allowed pressure of steam, and lowering on the brake 
with a nicety that would enable the most delicate adjust- 
ment of its in case of its being used in erecting marine 
engines, to be made with confidence. 

The crane will deposit its load a clear distance of 40 ft. 
from the face of the quay wall, or 56 ft. from the centre of 
the pedestal of masonry on which it is fixed And the head 
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in proportion to the work to be performed, and is fed by an 
injector. All the valves and levers are easily within reach 
of one engine or crane driver. Wrought iron predominates 
in the structure, and is obviously the best material for the 
framing, the jib, the centre pin, and all such important parts 
of the machine. 


NOTES FROM THE NORTH. 
Guiasecow, Wednesday. 

Glasgow Pig-Iron Market.—On Thursday last prices of 
pig iron were a little easier. In the morning 63s. 6d. cas 
was accepted, but the feeling was better in the afternoon, 
closing with buyers at 64s. On Friday a few transactions 
in warrants took place from 64s. 3d. to 64s. 6d. prompt, 
closing steady rather sellers at 64s. 6d. buyers near. On 
Monday forenoon no business was reported, but the buyers 
were not so anxious, closing in the afternoon with ouheds 
at 64s. 6d., no buyers over 64s. ‘The price of No. 1 Gart- 
sherrie was advanced Is. per ton. Yesterday, Tuesday, 
makers advanced their quotations as under, No. 1 Coltness 
2s. per ton; No. 3, 6d. per ton ; Nos. 1 and3 Glengarnock, 
Carnbroe, and Shotts respectively 1s. per ton, and this 
steadied the market. The only transactions reported were 
500 tons each at 64s. a month fixed and 648. 44d. prompt, 
buyers remaining at these prices, sellers at 64s. 14d. and 
64s. 6d. respectively. To-day the price of No. 1 Langloan 
was advanced 2s. and Nos. 1 and 3 Eglinton 1s. per ton, 
and about 4000 tons warrants changed hands at 64s. 9d. 
prompt, closing nominally thereat. Iron is going steadily 
into stores, the total stock last night being 52,001 tons, or 
an increase of 5000 tons on the week. The stock on July 
31 was 32,918 tons. The following are the official quota- 
tions for makers’ iron : 

No.1. No. 3. 


d. s. d. 
63 0 
63 6 
65 6 
63 6 
63 6 
63 6 





G.m.b., at Glasgow 
Gartsherrie atl 
Coltness ” 
Summerlee 
Langloan nai 
Carnbroe ve 
Monkland 
Clyde 99 
Govan, at Broomielaw 
Calder, at Port-Dundas 
Glengarnock, at Ardrossan 
Eglinton 
Dalmellington 
Carron, at Grangemouth 
Ditto, ditto, specially selected 
Shotts, at Leith 
Kinnell, at Bo’ ness 
(The above all deliverable alo 
jar iron i : 81. Os. to BF, 
Nail rods Ot, * 
Last week’s shipments amounted to 10,232 as against 
8751 tons in the corresponding week of last , the total 
increase for the year being 89,704 tons, . r 
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Contract for a New Peninsular amd Oriental Liner.—It 
is stated that the Peninsular and Oriental Steam Navi 
Company have contracted with Messrs. Alexander 
and Sons, Glasgow, for a steam vessel of 3400 tons 
and 600 horse power, to be ready for sen. in, six 
They have also lately purchased, two. steam "ene 
3000 tons and 500 horse power, each, built in 1873 
Messrs. Caird and Co., for the North German 
Lioyd’s Company. sy ho RE 


Sea Thermometers.—The sea thermometers’ iti vise 
Eyemouth, Berwick, and North Sunderland continne to 


register a high degree of temperature. 

the temperature of last seasom in the 

From observations already noted a 

favourable to fishing, the best of 

year having been invariably made when the ature 0 
the sea was 53 to 55 deg. ; this season the thermometers 
have never been wale 56 deg., and more frequently 58-deg. 


have been recorded. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUR 5 gcd: bal 

intr ts ‘ednesday. 

The Cleveland Iron Market.—It is satisfactory to 

notice the ‘continued improvement in the pi trade, 

it would appear the 

the remainder of the 

it has been during the 
foundry pig iron 

of supply, and as consumers are very 


what they are to 
ends, wae, Ane 


a 



















facturers are anything but assuring. Their 
bare of orders, and without an improvement 
mentt spane? we Sevlly 5 suber 
will have to be shut up. At present 
Stockton Rail it Deveson, and of the 
pool Iron Company, are i 
manufacturers, anxions to keep 

eg et seen Soe © may 

altogether a downward tendency in quotations. Industrials 
p+ neg ged ing that if the in South Stafford- 
shire is 


ily, they ma it by the 
hb | and this has made them somewhat Latay dy: beagles 


this week. Heavy rails now stand at 71, light rails 
7L. 58., and 40 Ib. rails at 71. 2s. 6d., while ship 

be got as low as 81. 5s., and common bars at 71. 
per ton. 

Miners’ Conference.—This week a conference 
legates of the Miners’ National Association has 
at Saltburn, by the secretary, Mr. Macdonald, M.P., the 
yresident, oceupying the chair. The association was 
ormed in 1863, and at this meeting was practically di 
solved, a resolution being passed, merging it into the 
Miners’ National Union, now in course of formation, The 
attention of the conference was called to the use of blasting 
powder in mines and to the foreign competition in the iron 
trade. On the latter subject Mtr. Macdonald indulged 
in some of the strong language for which he is a 
He argued that there would never have been the compe- 
tition that is now complained of if the working man had 
not been ground down by the ing and i 
desire of the ironmasters and capitali 
could out of the labourer. 


The Iron and Steel Institute.—The i 
take place at Manchester next week, i 
the most successful which the Institate 
Already about 350 members have signified 
of attending, and there will be m add 
contingent of visitors. The papers to 


very interesting character, the ar a pe 
Bell, M.P., being especially so. The w: 

Hyde, Oldham, &., are, we leatn from the 
nearly all open for the ing of members, and 
ings thomnalves are to be held in Owen’s College. . 
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SEVENTY-TON STEAM CRANE AT THE DUNDEE DOCKS. 
CONSTRUCTED BY MESSRS. JAMES TAYLOR AND COMPANY, ENGINEERS, BIRKENHEAD. 
(for Description, see Page 182.) 
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THE RIVER THAMES. 

Apart from the general question of the pollution 
of rivers, the condition of the-Thames holds an ex- 
ceptional and most important position, Adjacent 
to its banks is a population now estimated at nearly 
four millions, the stream ‘“ below bridge” forms a 
dock of some eight or ten miles in length, indepen- 
dent of the area of the various docks on either side ; 
‘ above bridge” there is an enormous ‘*‘ road” traffic 
on which many thousands travel daily; on its 
banka, from Chiswick to North Woolwich, a distance 
of little short of twenty miles, enormous numbers 
of manufactories, warehouses, wharfs, &c., are 
located; and above Chiswick, for many miles, up 
to Teddington, where the tidal stream ends, and 
the present real river commences, each bank is 
covered with residences mostly occupied by the 
opulent classes of society. Beyond Teddington, 
adjacent to Hampton Court, and upwards, a fg 
proportion of the present metropolitan water supply 
Is 5 verter It is evident, therefore, that the most 
important problems relating to social, manufactur- 
ing, and other sanitary questions are involved in con- 
sidering the past and present state of the river 
within the limits just mentioned. 

We shall not waste space in entering on the 
defects which have existed in reference to the 
general sanitary condition of the Thames, i 
we have frequently dealt with in former articles, 
We shall confine our remarks in this article to the 


past | Notting Hill, 
This | the rest of the North London sew: in 





we may assume the 
river from its source to its mouth to under the 
entire jurisdiction of the 


brough 
roy! ead explain, may be best judged of from 
the following statistics drawn from the Registrar- 
General's report for last July. It appears that in 
this month the average daily supply for the entire 
metropolis was 122,319,068 ; of this there 
were supplied in gallons : 


From the Thames ai ia 63,556,418 
- New River, Lea, &c. .., 58,762,650 
122,319,068 


firing a total of 243,978 houses supplied from the 
“*hames inst 275,245 houses supp from other 
sources, Practically speaking, the whole of the 
southesa portion of the metropolis is dependent on 
the Thames for its water supply. 

Recently the intakes of the southern water com- 
panies have been improved in quality by being 
situated higher up the river, near Moulsey, but even 
here, until very lately, all the portion of the river 
above that place was contaminated with the sewage 
of towns and villages as far as Oxford. Here we 
may commence with noticing the more recent im- 
provements that have taken place in preventing the 

liution of the Thames by the influx of sewage. 

y the report of the Thames Conservators for 1874 
we learn that above the intakes of the south water 
companies, just referred to, only four towns still 
passed their sewage into the river at the end of last 


86/year, Of these, two, Oxford and Reading, have 


sew works in a forward state, and Abin and 


%: | Windsor have commenced — works, so that in 
0 


all probability, in the course of a year or two, we 
may hope that the new intakes of the companies 
may be almost freed from causes of sewage contami- 
nation from towns on the river banks. 
We pass next in order down the river to the area 
embraced between the intakes of the water com- 
nies and the western limits of the metropolis. 
fithin this area, that is to say, from Hampton 
Court to Kew, little or nothing has been done by 
the authorities except at Twickenham to divert the 
sewage from the ‘Thames. At Kingston the Native 
Guano Company are about to erect works for the 
treatment of the sewage by the A B C process. Rich- 
mond only two weeks since endeavoured to 
the Board of Trade to grant them three years further 
delay. We have repeatedly drawn ‘attention to the 
persistency with which the authorities of that place 
and Brentford have set at defiance the efforts of the 
Thames Conservators. We have no right to antici- 
pate the decision of a Galton, who was ap- 
inted by the Board of Trade to inquire into the 
Richmon uestion, but we trust that his decision 
will be influenced rather by justice than mercy. 
The authorities have had ce of offers by the 
precipitationists to get them out of their di i 
corte que coute to the interested but all the 
attempts of such charmers have been treated with 


Proceeding still lower down the river, and within 
the metropolitan area, we have an enormous im- 
provement to notice. In the first week of the pre- 
sent month the Western Pumping Station of the 
Metropolitan Main Drainage System was opened 
at Pimlico; hence ey ns the —_ 
im t engineeri eats A 

2 siorgee yan i century, 


dition of the Thames. By this last resu 
lities embracing Chelsea, Brompton, 
ith, &c., have their 
now pumped up so as to fall out at 


ti 


its being cast into the Thames above A 
Consequently a great cause of the pollution of the 


liquid into 
have to draw, however, attention to an nt 
cause of arising from the riveriteelf. Be 


enormous » living in vessels of all kinds 
from the barge to the largest steamer or sailing 
vessel, The is li ly packed with these 


refuse is constantly cast, Waste cargoes of vege- 
table matter in a putrid state forms no inconsider- 
able item. As an instance of this, only last week there 
wasan instance in which some wy tomer e- 
apples were cast into the river. to this are 
putrid fish by the ton, with an endless amount of other 
offensive matter. As we shall presently show, this 
is not carried away with the tide, but oscillates to and 
fro with each ebb and flow, undergoing constant 
decomposition. In view of this the Corporation of 
London, as the sanitary authorities of the port, have 
just issued an official notice. First, this relates to 
drinking water used on board vessels, advising cer- 
tain sanitary precautions in cleansing, &e, Next at- 
tention is Zalled to the foul bilges that frequently 
exist in vessels carrying cattle, manure, and con- 
demned fish, and it is recommended that in all 
such cases carbolic acid should be abundantly used 
as a disinfectant, and that the vessel should be 
thoroughly pumped out after the discharge of each 
cargo. Now this step may be very well if the dis- 
infecting process previously been well attended 
to. But what is the actual result. At present the 
abominations of all the vessels in the Thames are let 
out or pumped out on to the surface of the river, 
and the acing oe types the whole of the Pool, 
from London Bridge eastwards, the stench during 
the recent hot weather, as far as Greenwich or 
Blackwall, has been abominable. 

But added to such causes may be noticed the 
efflux of water from the docks on each side of the 


Thames 

as the Lea, Deptford Creek, &c. Bad as the Thames 
has been, and still is within the limite jast men- 
tioned, the addition of abomination from such causes 
makes it much worse. There is not a dock east of 
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the extensive decomposition of the wood of which 
the ships, barges, Ke., are com , of the weeds, 
&c., on the banks, and from the decomposing sea- 
weed brought ap by the tide. Most of such causes 
are in a degree preventible, and in nearly all cases 
alleviating remedies might be adopted. 

We lastly turn to the actual state of the channel 
of the Thames between Richmond and Woolwich, 
arising simply from mechanical causes, that is the 
action of the tide, and the ordinary traflic by steam- 
boats, The ‘‘ above-vridge” traffic of the latter has 
the double effect of constantly stirring up any mud 
that may have previously rested on the bed of the 
river, and of consequently exposing the carbon- 
accous and nitrogenous constituents to oxidation. 
The amount of this oxidation of course largely 
depends on temperature, any rise or fall in this 
causing a less or ter conversion of the carbon 
and nitrogen into harmless compounds. But 
during the night this valuable cause of disturbance 
ceases to exist, and hence the beneficial effects of 
oxidation by purely atmospheric influences cease to 
be in operation. But accompanying the night is a 
decrease in temperature, and consequently an in- 
creased chance of oxidation, so that to some extent 
an amount of compensative influence may exist. In. 
jurious oxidation is delayed, and the beneficial 
operation of oxygen is partially promoted. 

‘* Below bridge” the mechanical effects of the 
Thames embankments cease to be noticed to the 
same extent as is found above London Bridge, 
simply because the large amount of vessels at anchor 
diminish the “ scour” of the channel. In a recent 
eareful examination it was found that between 
London Bridge and the Tunnel Pier, the water was 
filled with suspended matter; between each suc- 
cessive pier up to Greenwich the same result was 
noticeable, especially in places where the deep and 
straight channel of the river is intercepted by re- 
cesses or bays, for while the centre of the river 
showed a comparatively clear water, these hollows, 
as might be expected, gave water laden with sus- 
pended matter. In these instances of observation 
it was also evident, by the appearance of the bubbles 
of the water cast from the paddles of a steamboat, 
that the amount of animal matter decreased east- 
wards. The time chosen was at a period due to the 
immediate following of an ebb after afull tide. By 
carefully noticing the results at each point of ob- 
servation it was evident that where the full flow of 
the tide was exercised the amount of suspended 
matter was lessened. This fully proves what has 
been recently stated by Sir J. W. ette, that 
instead of the Barking and Crossness outfalls of the 
sewage causing an increased deposit they rather 
lessen it, and we shall be quite prepared to find that 
the increased amount of liquid sent to Barking by 
the recent opening of the Western Pumping Station 
will, by causing an increased scour tend not only 
mechanically but also chemically to improve the river 
in the neighbourhood of Barking and Crossness. 

But still we must draw attention to the fact that 
between Blackwall and London Bridge there exists, 
and will remain, a constant oscillation of feculent 
matter, not carried out to sea by tidal influences, and 
which may, under certain circumstances of tem- 
perature, &c., become a source of danger from 
causes already alluded to. This may, to a large 
extent, invalidate all the efforts that have been 
made to lessen the sanitary evils of London within 
the limits stated. We, therefore, earnestly call the 
attention of the authorities—the Corporation and 
the Metropolitan Board of Works—to the fact. 
Practically the Pool is still a pond whose liquid 
mass shifts to and fro four times daily within 
defined limits. Within such limits is a large popu- 
lation, immediately exposed to the malarious in- 
fluences of an imperfect tidal removal of excretal 
matter. From careful observations it will be found 
that, while much attention has been paid to the 
circumference and general area of a large circle of 
drainage, sewerage, &c., the centre is, to a lar, 
extent, untouched, and will require very ul 
attention lest a small patch may eventually affect 
injuriously a large surrounding area. 

The om Be which might be ts for the evil 
to which we now draw attention is that of egeemes 
the scour of the river, As we have roel yor 
out, this “ below bridge,” is much interf with, 
the bends of the river and the friction opposed to 
the flow by the large amount of shipping anchored 
in the stream. Both Soe these causes involve fresh 
demands on enginee science. They are 
minently —_—— in the Clyde at G iW, and the 
Avon at below Bristol. We had in the 


latter case to gain some valuable information and 
advice during the meeting of the British Association, 
especially under the of one who has 
recently had his attention y directed to the 
questions of river pollution and sewage 

a Tp rains Be Pans cmeacg of the 
metropolis may congratulate yes on the great 
Se eeeahza Rae been made in the purification of 
the Thames, To those whose knowledge of the 
river extends during the past thirty or forty years 
this | progress seems marvellous in ite rapidity. In 
conclusion we remark that there is not an engineer- 
ing, mechanical, nor chemical difficulty existing 
which cannot be overcome in the attempt to render 
the Thames much purer in its stream out 
its length than it now is above Oxford. is is 
simply a question of time ‘and money that must be 
opened. It is not simply the result to the metro- 
polis that should be regarded. Whatever may be 
the character of the Rivers Pollution Bill to be in- 
troduced in the next session, the metropolis will 
necessarily be taken as an example that will be 
followed. It may be that the Thames shall,be the 
ae vile of experimenters, but the resultof the trials 
will govern the fate of all our other tidal rivers, and 
be a model for future and decisive action, at home 
and abroad. 


CRAMPTON’S REVOLVING FURNACE. 
We have from time to time laid before our 
readers statements of the good results obtained by 





Mr. Cangun with his revolving pandios fur- |i 


nace, combined with the use of wi fuel. 
Prolonged experience has shown all kinds of 
iron can be puddled by it, and that with the water- 
cooling apparatus adopted, all the mechanical diffi- 
culties anticipated have been entirely overcome, 
while after long continued working it is proved 
that the furnace itself withstands the excessive 
heat and costs but little for repai 

In addition, however, to mechanical details 
of the system, the method of heating by the use of 

wdered fuel is an im t feature, as it has 

n shown that puddling and all other opera- 
tions uiring great heat can be performed with 
it entirely without oxidation. Orxidation is not 
only prevented by the control possessed over the 
air and the carbon, but another source of oxi- 
dation, inherent in all other furnaces, is avoided, 
viz., that resulting from the decomposition of the 
water contained in the coal and air, the oxygen of 
which oxidises the iron. Mr. Crampton employing 
extremely fine particles of carbon mixed with the 
flame, the oxygen of the water in becoming decom- 
posed is converted into carbonie acid or carbonic 
oxide, leaving a neutral flame, 

There is little doubt that puddled steel can be 
made in the eign ne furnace with great economy 
and regularity, and that the system offers advantages 
forthe production of wrought iron direct from the ores, 
Many of the leading ironmasters in this country 
have themselves superintended the puddling in Mr. 
Crampton’s furnace of their own pig into wrought 
iron, and have watched with interest the working of 
the mechanical details, while foreign engineers have 
visited England to investigate the system with the 
result of introducing it in their own establish- 
ments ; furnaces are now being erected in France, 
Belgium, and Austria, and arrangements are ia 
course of completion for their construction in 
America, Russia, Sweden, Spain, and Italy. 

The Indian Government has recently requested 
Mr. Crampton to test the iron and sent from 
India, and there is no doubt of their being adapted 
for mechanical puddling, judging from the good 
results obtained from the iron supplied by a 

rivate firm. It is an interesting fact which we 

ve already pointed out that hematite as well as 
pig iron in large quantities from Sweden, Derby- 
shire, Staffordshire . Northamptonshire, Cleveland, 
and also from the Low Moor district, have been 
treated in the furnace, and that all of them 
have produced t iron of superior qualities 
from which steel could be made, the iron produced 
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pton furnace, an ave- 
rage of 99.207 cent, of metallic iron was ob- 
tained, there being .517 percent. of carbon. From 
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Total ... .. 
These remarkable figures require no comment. 
All these results, which go beyond the range of ex. 
ey have been carried out in the daily work- 
ng of the furnace, in charges of 7 ewt. to 10 ewt. 
each, solid blooms of | ton weight being occasional! 
made. The question of manipulating as well 
as small pieces has also been sati ily solved, 
blooms of J0 cwt. or 12 cwt. being cut up at the 
arly erdrend angie ge oS each, besides 
which homogeneous plates 10 cwt. made from 
cast iron containing j per cent. of phosphorus have 
been made for the y, and proved by them 
to be equal to the best ish brands. Armour 
bolts and solid me ae see maases for forgings are 
also being made for Government. 
eae Jag ae 3 e at i Mca Iron Works, altered 
anks to t pton system, although 
not complete in all their are working satis- 
factorily with inferior irons, these nearly com- 
pleted at Messrs. Fox, Head, and Co.'s, comprising 
as they do all Mr. Crampton’s improvements, will 
certainly give results at least as 
At the works of Dr. Strousberg, near Prague 
arrangements are now made on & very com- 
eS scale, and this, Wlien completed in 
anuary next, will form one of the largest pud- 
dling establishments in Euro; The main build- 
ing, which is already finished, is in one span 92 ft. 
wide, about 200 ft, long, and 94 ft. high to the 
tie beams; it will contain sixteen revolving pud- 
dling furnaces, placed in two rows; these will 
ne 1200 tons per week. They will be sup- 
plied with melted metal from four cupolas placed 
at one end close to the main railway, supplying the 
works with material, at which end also the coal will 
be ground, Six 8-ton hammers and the reheating 
furnaces will be placed at the other end of the build- 
ing, and a narrow gauge railway system will! be laid 
to connect the cupolas with all the furnaces and 
steam hammers. Four 3-ton locomotives, to each 
of which is attached a crane, will convey the melted 
metal to the furnaces as well as the blooms to the 
hammers, so that the use of trolleys will be avoided, 
and the fettling, as well as the cinder from the fur- 
naces, will also be moved with these little engines. 
No cranes are attached to the furnaces themselves, 
and there will be no cast-iron floor plates employed, 
as all material will be carried on the fixed rails. The 


whole system is arranged to work one-ton charges, or 
even more if requi and two men will be able to 
manage each furnace without assistance either for 
charging or di i 


In the centre of the building, above the tie beams, 
are placed the air and coal chambers for supplying 
the heb aoe furnaces to os gan the ground coal 
is conv y screws from the grinding apparatus 
at one aos of the building, the air being also con- 
veyed by Pipes to the central chamber from fans at 
the end. Coal feeders and air injectors, one for 
each furnace, are placed round these central reser- 
voirs, with levers, for each furnace so that the atten- 
dants can regulate the air and fuel at will. 

Arrangements are now being made for carrying out 
the plan proposed by My. Cramptonin 1873, anion 
cast in his revolving . Experiments 
Seth ene En ne Se A nee name Sees ee 
the necessary temperature obtained by the 
use of the powdered fuel, and his ing furnace, as 
it now stands, can be changed into a stecl-melting 
furnace by lining it with sand. , 

‘ aes paewares has quietly and agar yan 
rought his system to its present stage perfec- 
tion, and now the doubts which at one period were 
expressed as to the probability of constructing a 
mechanical puddling machine adapted for use in 
ordinary iron works, and worked by unskilled men, 
have been removed. ; 
It is quite certain that no system of mechanical 
ing that requires careful watching and skilled 
management, can permanently succeed, however 
we 


experimental results be. Mr. Crampton 
© think, eleasly shown that bis system is free 
from these fatal defects. 





THE BRITISH ASSOCIATION. _ 
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many who heard it—those, that is, who had not 
previously studied the subject —went away with the 
impression that it was all delightfully simple. Mr. 
Froude spoke upon the subject of ship resistance— 
our knowledge of which his experiments have done 
so much to increase—starting with an examination 
of motion in a perfect fluid, and applying after- 
wards the results obtained, with the necessary modi- 
fications, to motion in an imperfect fluid like water. 
We shall not attempt to give here anything like a 
resumé of the address; even ad delivere it was so 
much condensed and so wéll ged that no one 
sentence could well have been omitted from it. 


The experiments with which it was illustrated added | Bab 


a good deal to its interest. Mr, Froude has received 
the compliment of being asked to deliver it again, 
for the sake of those who had not an opportunity 
of hearing it the first time,in Seetion A. Professor 
Balfour Stewart's address in opening the Mathe- 
matical and Physical Section po some important 
points in solar physics, was a most valuable 
paper, which we shall take an opportunity of notic- 
ing more at length. 

Almost all the papers which have any interest to 
our readers have been amongst those brought before 
Section G. There have been none of first-rate im- 
portance, but several which contained the results of 
careful thought and experiment, and which cover 
ground possessing considerable interest to engineers. 
The first paper read in the section was by Mr. 
Denny (of Dumbarton), upon the ‘‘ Trials of Screw 
Steamers.” Mr. Denny strongly advocated the 
carrying out of progressive trials—that is of runs 
at gradually increasing speeds—with steamers, in- 
stead of running them at one speed, or at most two 
only, on the trial trip, as is done at present. He 
pointed out that such progressive trials were abso- 
lutely necessary to obtain results of any value in 
the determination of the exact variation of resistance 
with velocity, for which p a trial at a single 
speed is useless. We hope it may not be long be- 
fore shipbuilders in general follow the example 
which has been initiated by the Messrs. Denny and 
a few other firms, and the present almost farcical 
trial trip becomes a thing of the past. In the short 
discussion which followed, Professor Kennedy, and 
afterwards Mr, W. Smith, commented very strongly 
upon the extreme inaccuracy with which the present 
system is so often carried out, as well as ite utter 
inadequacy. ‘They urged what we have more than 
once pointed out in these columns, that while pro- 
gressive trials are undoubtedly the best, yet even 
trial trips in their present form might be made to 
yield results of value if but.a little more money and 
trouble were expended in making them accurate 
and complete. 

Mr. ‘Thorneycroft’s peer: which was the only 
other one read upon Thursday, contained the re- 
sults of some capital experiments made by him on 
one of his small vessels to ascertain the effect of 
different speeds upon her level in the water. He 
found that at first increase of s caused very 
considerable drawing down by the stern, but that 
beyond a certain limit this state of things rapidly 
altered, and the ship seemed to rise bodily out of 
the water. The paper is a first contribution to a 


very important subject, which we hope the author ' 


may have time and opportunity to pursue further. 

The report which has been presented by the com- 
mittee on the use of steel, contains a long corres- 
pondence between them and the Board of Trade, 
which is not yet concluded. The committee urge 
that in steel structures a working load of 8 tons per 
square inch should be allowed where the corres- 
ponding limit for iron is 5 tons (it will be remem- 
bered that at present the Board of Trade make no 
allowance in favour of the stronger metal) ; but the 
Board have not as yet thought proper to move in 
this direction. They have the matter still under 
consideration, and no doubt sooner or later must 
adopt substantially the recommendations of this 
committee, and so remove what is really the most 
serious obstacle to the use of steel in civil engineer- 
ing structures in this country. 

Sir William Thomson rev Friday another op- 
portunity of enlarging on his favourite subject of 
Morse signals applied to lighthouses, Since the 
meeting of the Association at Belfast, the m0 
house there has been fitted according to his plan, 
and has worked most successfully, establishing ita 
identity by a continual repetition of “ short, short, 
long” in a way which does not admit of being mis- 
understood. Professor Gladstone, General Car- 
rington (U.S.A.), Admiral Belcher, indeed all who 
8 on the subject, were unanimous in condemuiag 


the system of coloured lights, both because of the 


more with green), and because they are so extremel 
liable to be mistaken for other lights on shore, 
as railway signals and even apothecaries’ lam 







Sir William Thomson's ining which 
was assisted by Dr. J, Ho em wy bam iven 
much attention to the more side ps the 
matter), is, we the which has been 
for ouses, and now that 
Sept tot it nay soon be ve Bade ae 
Hedowdigb eco ¢ ich Me. 
bage, roposed to the 
Lighthouse Boards at home ps hoch. the adop- 
tion of what he called.‘ occulting li .” but the 


details of his plan were too compli to be prac. 
tically useful, and the idea has not been further de- 


his present scheme, 
e problem of utilising wave energy in pro- 
lling vessels is one which has—notwithstanding 
its ornare Aga ern attracted the attention of 
experimenters, It was brought before Section G 
by Mr, Beauchamp Tower in an interesting paper, 
of which we s publish an abstract. He first 
examined the theory of the subject, and then de- 
scribed in detail a machine which he had devised 
for the wave propulsion of ships. The machine is 
so contrived that its period can be made to corre- 
spond to the periodicity of the waves, and that he 
ean utilise very small motions of the ship. It 
would, we think, uire some modification to make 
its details oo or actual work at ao oe in 
fairly grasping the princi upon which such a 
mashios must work, and sop it into any- 
thing like a practical shape, Mr. Tower has over- 
come the principal difficulties of the problem, and 
done work which may afterwards be of great value. 
Professor Osborne Reynolds spoke briefly of some 
experiments in wave propulsion which he himself 
had made, and Mr. Froude in summing up the dis- 
cussion, described Mr. Tower's scheme as * original, 
novel, and scientific.” 

A paper read by Professor Osborne Reynolds 
upon the steering of screw steamers contained the 
result of some careful observations on a very im- 

t subject—particularly in relation to the 
effect of the direction in which the screw is moving, 
and of its degree of immersion upon the behaviour 
of the vessel. Some of Professor Reynolds’ results 
—an epitome of which we give elsewhere—are very 
striking, and although separately they may be to a 
certain extent practically known to seamen, we 
believe that they have not before been systematised. 
A committee, consisting of Sir William Thomson, 
Mr. Froude, Professor Reynolds, and Mr. James R. 
Napier, has been appointed by the Association, 
with a small money t per to examine into the sub- 
ject further, and with as large vessels as possible, 

Mr. Handyside’s paper describing his patent loco- 
motive—to which we alluded last week—and his 
proposals as to the system of construction to be 
adopted in the railways of the future, led to a some 
what warm discussion. Like most inventors Mr. 
Handyside was unfortunately disposed to ride his 
hobby to death. Instead of advocating the use of 
his system under very special conditions he seemed to 
argue that all railways should be made in steps, long 
stretches of level alternating with short inclines of 
lin 10. It is hardly necessary to say that such a 
scheme did not find favour with the engineers pre- 
sent, Mr. Brunlees in particular handling it very 
roughly. The locomotive, which we describe else- 
where, was to have been seen at work at the Avon- 
mouth Docks on Monday, during a visit which a 
large party made to the works by special train. 
Unfortunately, however, a plummer block cover 
connected with the winding gear had broken, so 
that the special feature of Mr. —— engine, 
and the working of his system, could not be seen. 
The engine was taken up and down an incline of 1 
in 12, and the strut lever (the lower end of which 
grips the rail with a kind of Fowler's clip - 
ment) atte itself a most efficient brake, as might 
have expected; it entirely prevented back- 
ward motion of the engine and a heavy coal truck 
upon the incline*mentioned. More than this, how- 
ever, the trials did not show. From what we heard 
of the working of the wire 





waste of light (64 percent. with red glass, and much | } 





veloped until Sir William Thomson brought forward | any 


a Te be 
river, This is an electrical ange og giving 
some special facilities in connexion with the making 
ns or breaking of trains, slipping carriages, &c. 
r. 


W. R. Browne reada on an invention for 
the same purpose . Martin Roberts, in 
which contact is by turning upside down a 
small tube, into one end of which the ends of the 
wires are carried, and which contains mercury. 
Under ordi circumstances the wires are at the 
top of the tube, but when the alarm is given, and 
the tube turned over the mercury covers them, and 
so of course makes the contact, arrangements 
have b.en carefully thought out, but neither seem 
to differ a. greatly cena other cette commu- 
nications. Harper's si ng te arrange- 
ments were also described, and a few other things 
of this kind. 

Space will not allow us to do more than allude to 
a few other ee in Section G. M. Begeron de. 
acribed his plan for preventing sandbars at the 
mouth of harbours, and Mr, Haward read an in- 
teresting paper on the River Avon. Mr, Shool- 
bred’s papers upon the half-tide level at Liverpool, 
and on the “Stationary Tides” in the Irish Sea, 
embodied the result of very numerous and carefully 
made observations, and the first resulted in the ap- 
pointment of a committee to attempt something in 
the direction of correcting the present Ordnance 
datam, or at least drawing attention to its inac- 
euracy. Professor ap oa on the subject of 
the supply of water to villages of the central 
and eastern counties elicited a good deal of dis- 
cussion, as did also Mr. Ashmead’s on the sewerage 
of Bristol. 

The subject of the Channel Tunnel came up in 
the Geological Section during the meeting, and was 
oer a before Section G at a concluding sitting 
on Wednesday in a paper by Mr. Topley. The 

per itself consisted of a short account of what is 
ae of the geology of the Channel between Dover 
and Dungeness on the one side and Calais and Cape 
Grisnez on the other. At its conclusion M. 
Hebert, the geologist, spoke at some length, in 
French, upon the geologi aspect of the question, 
one of his chief points being his theory of the up- 
ward flexure the chalk beds in the Channel. 
This he considers to make it possible that the 
nearly horizontal axis of the tunnel may pass, 
somewhere in its length, out of the chalk and into 
the greensand, and then again re-enter the chalk 
farther on. Sir John Hawkshaw then rose, and 
gave an interesting statement of his view as to the 

racticability of the tunnel and the mode in which 
he that it should be constructed. He 
pointed out that Mr. Prestwich’s Xoo gy to bore 
through the Palwozoic rocka—800 ft. or 900 ft. 
below the surface—was really i icable, on ac- 
count of the enormous length of tunnel which it 
would involve; and at the same time that the cor- 


tunnel in clay would, in spite of the certain imper- 
meability of that re buen pnd it 
pensive as the same length of tunnel in chalk, For 
this reason he had to drive through the 
Sete ayishay iedll qooet unmeshy and ths 
's opinion prove correct, 
should into the greensand, he did not 
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directly into the tunnel. He does not, however, 
believe in the existence of any such fissures, The 
two great practical difficulties of ventilation, and of 
the transport of men and materials in both direc- 
tions, he hopes to overcome by the use of two pneu- 
matic tubes (about 5 ft. x 3 ft. Gin.), one placed 
along each of the lower corners ofthe tunnel. Dur- 
ing construction these would serve for both the pur- 
poses named, and after the tunnel was finished one 
or both of them would be left for ventilation, the 
air being drawn from the centre of the tunnel so as 
to cause an inward draught from both ends. The 
present proposal is, as our readers will remember, 
that the work should commence by the cutting of 
an exploratory driftway from the English aside. 
It appears strange that so much interest is excited 
on a scheme, which, in the unlikely event of 
successful completion, must prove a disastrous 
failure. 

Sir William Thomson's self-registering tide gauge | 
and his tide-calculating machine, formed the subject 
of an interesting communication from their inventor. | 
We shall publish a description of the former ; 
when the record of the tides of perhaps two 
complete years has been obtained by it, it can be 
analysed by calculation into its constituents (lunar 
tides, solar tides, and so on), and the tide-calcu- | 
latingmachine being set correspondingly, the whole of 
a year's tides can be accurately recorded in four hours 
in the same form as in the tide gauge. The recording 
apparatus is a pen (capable of vertical motion only) 
attached to one end of a fine watchmaker’s chain, 
which passes up and down over a number of pulleys, 
and has its other end fixed. Each pulley is placed 
eccentrically upon a revolving spindle, and its period 
and phase are determined by those of the tide- 
constituent for which it stands. ‘The pen thus re- 
ceives a motion which is the algebraic sum of the 
motions of all the pulleys, and so records the corres- 
ponding aggregate tide. The General Committee 
of the Association have voted a grant of 200/. to 
Sir W. Thomson and a small committee in con- 
nexion with this machine, which is to be set up in 
London in such a way as to be generally accessible. 

Beyond Section G few papers have been read 
which present any special interest to engineers, 
however valuable many of them may have been in 
themselves, nor have any papers been read even in 
that section which belong to mechanical engineer- 
ing proper. ‘This we cannot but regret. The 
evening lectures, by Mr. Spottiswoode, Mr. Bram- 
well, and Dr. Carpenter, have been very successful ; 
the svirées also (microscopical on Thursday and 
telegraphic on Tuesday), have been very well 
attended, Altogether the Bristol meeting, although 
not marked by any very striking communication, 
has been both pleasant and successful. The kind- 
ness and hospitality of the Bristol and Clifton 
people have formed a pleasant subject of conversation 
on all hands. 

It has been decided the meeting for 1877 shall be 
held at Plymouth. Next year the Association meets 
at Glasgow on the 6th of September, with Sir 
Kobert Christison as President. 





THE COMPASS AND FOGS. 

A atrer of great importance, especially in regard 
to our coasting trade, lately been revie in 
the daily 5 = by Captain Saxby, R.N. It refers 

le action of fog on ships’ compasses, in 


to the possi 


producing a temporary inactivity, or large dis- 


DOUBLE LATHE. 


CONSTRUCTED BY MESSRS. KENDALL AND GENT, ENGINEERS, MANCHESTER. 


turbance on the needle, and consequently endanger- 
ing the safety of all vessels, but especially of those 
constructed of iron, The subject is one of the 
highest consequence, considering that our islands, for 
a large portion of the year, are surrounded by fog, 
due on the west coast to the contact of the warm air 
of the Gulf Stream mixing with the cool land breeze, 
while on our eastern coasts the cause is an inversion 
of the former case. 

“‘ Error in the compasses” has long been assigned 
as a cause of shipwreck during fog, and fre- 
quently has covered faults on the part of the master 
who has neglected the use of the lead, But in the 
case of iron vessels it must be remembered that if 
any excessive cause of electrical disturbance is in 
action, it is by no means impossible that the vessel 
may become magnetised, or on the other hand de- 
magnetised ; in either case, of course such would 


|seriously affect the compasses which had been 


previously adjusted to what we may call the normal 
magnetic state of the vessel. The Northumberland 
some years ago gave the curious instance of a vessel 
being actually a powerful magnet when launched, 
owing to some uliarity in the direction of its 
position while building, and from other causes, It is, 
therefore, evident than an iron ship is always liable 
to magnetic disturbance, and consequently to react 
on her compasses. 

The question arises how far fog or haze may or 
does act on the vessel or compass, or on both, and 
this twofold inquiry involves some important points 

| of consideration. Unfortunately we cannot attempt 
to properly solve the question by experiment either 
in the observatory or otherwise on land, because it 
is absolutely necessary that the floating of the vessei 
| should be a condition of the research. Hence is due 
| the great uncertainty that now surrounds the whole 
| subject. 
| Ithas been assumed by those who maintain the 
| influence of fogs that the latter are accompanied by 
| great electrical disturbance, and that this acts on 
|the needle. Many years ago Mr. Crosse, of 
Taunton, brought some interesting facts on this and 
other electrical questions before the British Associa- 
tion at ita first meeting at Bristol. It will be re- 
membered that he had erected in his grounds insu- 
lated iron poles, which by meams of connecting 
wires brought the collected atmospheric electricity 
into his laboratory. On the occasion of fogs he 
frequently found the free electricity present to be 
enormous in its extent, and while previously little 
or no disturbance had taken place, the arrival of a 
fog or haze at the wires caused an instant and im- 
petuous torrent of electrical discharges. Other 
observers have noticed similar results. It would be 
possible by means of electrical kites or balloons, 
with wire —- to carry out experiments on this 
question on land. The results would be very in- 
teresting if not useful. 

Returning, however, to the case of the iron 
vessel, we consider that a very important element 
of consideration has hitherto escaped notice, It is 
that of the direction of sailing at the time a - 
sumed disturbance of the compass has taken p 
during fog or haze. The great point would be as 
to whether the vessel was sailing goo or nearly 
so to the magnetic equator, or to magnetic 
meridian. It prot ange pe poe Rept ys uh 
experimental know magnetism and elect 

ism, if not also as regards dia-magnetism, 
that this would become a most important element 








of discussion. ‘Two instances will illustrate the 
point. 

Some years ago, in a voyage from London to 
Edinburgh, during a dense fog at the end of 
December, careful observations were made from the 
Nore to Yarmouth. There were three compasses 
on an iron screw steam vessel placed respectively 
fore, aft, and middle of the deck. ‘These were 
controlled by a very delicate pocket compass, and 
for a period of twenty hours no difference occurred 
in their indications worthy of notice. ‘The vessel 
was entirely steered by the compass, as during the 
whole time it was not possible to see two lengths 
of the vessel ahead. ‘The question was continuously 
discussed with the captain, who had been long on 
the route, but who had no opinion to offer on the 
effect of fog. 

In this instance the direction of sailing was one 
about parallel to the magnetic meridian. But another 
instance gave the results of sailing in a direction 
about parallel to the magnetic equator. In this case a 
voyage was taken from Ayr to Campbeltown, on 
the Clyde estuary, during a dense fog in September, 
Over the fog was brilliant sunshine and no cloud. 
Steering by compass, in an hour and a half’s time 
after leaving Ayr, the vessel had reached the north 
instead of the south of the Island of Arran, which 
was observed just in time to prevent the vessel 
running on to the rocks. It was thus discovered 
that the vessel, an iron paddle, had been steered 
by compass in a direction nearly 100 deg. out of 
her proper course, during part of the voyage. The 
fog rapidly clearing off left the sun setting ap- 
parently in the north, instead of a little south of 
west, The mate then stated that he knew the com- 
= would work sluggish before leaving Ayr, and 

ad advised that a lighter one should have been 
taken on board, believing as he did in the influence 
of fog on the compass, 

We shall not here enter into any discussion on 
the different views that have been expressed on 
this important subject, having desired only to pre- 
sent some important elements of consideration both 
for and against the influence of fog. It appears 
very desirable, however, that the condition which 
we have suggested should be borne in mind by 
future observers, especially as the approach of the 
fog season will afford abundant opportunity for re- 
search both on land and sea, The importance of the 
whole question as bearing on the safety of life and 
property cannot be over-esti . 


DOUBLE LATHE. 

Messrs. Kexpait anp Gent, of Manchester, show at 
the Cheetham Hill Exhibition in that city, the double lathe 
of which we give an engraving above. This lathe, which 
has 8-in. centres, is of a type which has been designed for 
turning spindles for wood-working machines, small piston 
rods, and similar classes of work, and it enables two articles 
to be operated upon simultaneously, the work being all the 
time well under the eye of the workman. The two drill 
spindles are geared together as shown, and the two slide 
rests are mounted on one saddle, so that they traverse to- 
gether along the bed. Each rest has, however, i 











Tax Danvpe.—Works commenced in May for a 
new bed for the Danube, at Vienna, will have the effect of 
napa hye eer fede ye area of land to pro- 
vide for erection of about 6000 houses. 
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Erskine’s “ Western Pacific,” p. 355. 
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machines 
designed for ing water. To the practical knowledge 
acyuired by the Batch whose method of carrying 
bydraalie works is original and of native 
the knowledge of the present in em) 
ing, and canal making, is due. North 
was the largest navigable canal in existence until the Suez 
Canal was com ; and the Dutch have jast now nearly 
finished making a sea canal from Amsterdam to the Nort 
Sea, whieh, though not equal to the Canal in length, 
will be as in width and , and involves perhaps 
larger and more im t works of art. This country 
was for many years to the Dutch for help in car- 
rying out hy lic works. In the seventeenth century 
ane fen land in the eastern counties was drained by 
Dutch labour, direeted by Dutch engineers, among whom 
Sir Cornelins Vermuyden, an old campaigner of the Thirty 
Years’ War, and a colonel of borse under Cromwell, is 
the most noted. 

While the Duteh were acquiring practical knowledge in 
dealing with water, and we in Britain among others were 
benefiting by their experi , the disastrous results which 
ensued from the im tions caused by the Italian rivers of 
the Alps gave a new i Cee bac yo wgedea hydraulics 
Seme of fre greatest philosophers of the seventeenth cen- 
tury—among them Torricelli, a pupil af Galileo[—were 
called upon to advise and to su engineering works ; 
nor did they confine themselves to the construction of pre- 
ventivye works, but thoroughly investigated the condition 
pertaining to fluids at rest or im motion, and gaye to the 


g& 


world a ble series of works on bydraulics and 2 moma 
engineering, which form the basis of our knowledge of 
these su at the present day. 


Some of the best scientific works (prior to the nineteenth 
eontury) on engineering we owe to Italian and 
French writers. The writings of Belidor, an officer of 
artillery in France in the seventeenth century, who did 
not, however, confine himself to military subjects, drew 
attention to i questions. Not <— their 
appearance, the et Chaussées § were established, which 
has maintained ever since a body of able mp Sees 
educated for, and devoted to, the prosecution of industrial 
works. 

The impulse given to road-makiig in the carly part of 
the ye £- soon extended to canals and means for 
facilitating locomotion and transport generally. Tram- 
ways were used in connexion with mines at least as early as 
the middle of the seventeenth century, but the rails were, 
in those days, of wood. Tho first iron rails are said to have 
been laid in this country as early as 1738 ; after which time 
their use was ually extended, until if became general 
ey thekecianinn of this century the great ports of F 

the beginni ia cen’ ong- 
land were connected by a system of canals; and new har- 


bour works became nesessary, and were to accom- 
modate the inerease of commerce and , which mngeovel 
ible. It was 


means of internal — had rendered possi [ 

in the constrnction of t works that our own Brindley 
and Smeaton, Telford and Rennie, and other engineers of 
their time, did so much. . 

But it was not until the steam-engine, improved and 
almost created by the ilustrious Watt, became such a potent 
instrument, engineering works to the extent they have 
since been carried Out became possible or necessary. It 
gave mankind no new faculty, but it at onee set his other 
faculties on an eminenee, from which the extent of his future 
operations became almost unlimited. J ; 

Water mills, windmills, and eben pent 
cases capemetes. Deep mines, before only accessi y 
adits and water levels, could at once be reached with ease 
and economy. Lakes and fens which, bat for the steam- 
engine, would have been left untouched, were drained and 


cultivated. 

The slow and laborious toil of hands and fingers, bone 
and sinew, was turned to other employments, where, aided 
hy ingenious mechanical contrivances, the nce of one 
pair of bands was anultiplied a thonsand-fold, and their 
cunning extended until results marvellous, if you consider 
See saircalls Saapeh taba Revere, abd iperenaet 
engine has ¢ @ power, le , and inereas¢ 
and maltiplied the material interests of this globe to an 
extent whieh it is scarcely possible to realise. 

But while Watt has gained @ world-wide, well-earned 
fame, the names of those men who. ha 





in- | is related that James V. had to 


ir, | ably, I presume, for the 





by rare genius, long patience, and indomitable perseve- 
rance. 

More ingennity and creative mechanical geni - 
haps displayed in machines used for the manufacture of 
textile fabries than by those used in any other industry. It 
was not until late in historical times that the manufacture 
of such fabrics became established on a seale in 
Europe. Although in China man was clothed in silk lo 
ago, and although Confucius, in a work written 
(ae cam catia eae maeamaes Ge rules to 

observed in the production and manufacture of silk, 
it was worth nearly its weight in gold in i 
time of Aurelian, whose em’ hal to forego 
i its cost. Through Constan- 
tinople and Italy the manufacture passed slowly westwards, 
and was not established in France until the sixteenth cen- 
tury, and arrived at a still later period in this It 


from the Earl of Mar, in order that he might not, as he 
expressed it, appear as a serub before strangers. 

So cotton, of which the manufacture in India dates from 
before historical times, had scarcely by the Christian era 
reached Persia and Egypt. Spain in the tenth and Italy in 
the fourteenth century manufactured it, but Manchester, 
which is now the metropolis of the trade, not until 
the latter half of the seventeenth century. 

Linen was worn by the old Egyptians, and some of their 
linen mummy cloths su in fineness any linen fabrics 
made in later days.¢ e Babylonians wore linen also and 
wool, and obtained a widespread fame for skill in work- 
manship and beauty in design. 

In this country wool long formed the staple for clothing. 
Silk was the first rival, but its costliness placed it beyond 
the reach of the many. To introduce a new material or 
improved machine into this or other countries a century or 
more ago was no light undertaking. Inventors, and would- 
be benefactors alike, ran the risk of loss of life. Loud 
was the outcry made in the early part of the eighteenth 
centary against the introduction of Indian cottons and Dutch 
calicoes. 

Until 1738, in which year the improvements in spinning 
machi were , each thread of worsted or cotton 
wool had spun between the fingers in this and all other 
countries. Wyatt, in 1738, invented spinning by rollers 
instead of fingers, and his invention was further improved 
by Arkwright. In 1770 H ves patented the spinni 
jenny, and Crompton the mule in 1775, &® machine whic 
poo be the advantages of the frames of both Ha ves 
and Arkwright. In less than a century after the in- 
vention b yatt, double mules were working in Man- 
chester with over 2000 spindles. Improvements in ma- 
chines for weaving were begun at an earlier date. In 1579 
a ribbon loom is said to have been invented at Dantzic, by 
which from four to six pieces could be woven at one time, 
but the machine was destroyed and the inventor lost his 
life.t In 1800 Jacquard’s most ingenious invention was 
brought into use, which, by a simple mechanical operation, 
determines the movements of the threads which form the 
pattern in weaving. But the greatest discovery in the 
art of weaving was wrought by Cartwright’s discovery of 
the power loom, which led eventually to the substitution 
of steam for manual labour, and enabled a boy with a 
steam loom to do fifteen times the work of a man witha 
hand loom. ; : 

For complex ingenuity few machines will om with 
those used in the manufacture of lace and bobbin net. 
Hammond, in 1768, attempted to adapt the stocking frame 
to this manufacture, which had hitherto been conducted by 
hand. It remained for John Heathcoat to complete the 
adaptation in 1809, and to revolutionise this branch of in- 
dustry, reducing the cost of its produce to one-fortieth of what 
the cost had been before Heathcoat’s improvements were 


effected. 

Most of these ingenious machines were in use before 
Watt's genius gave the world a new motive power in the 
steam engine; and had the steam engine never been 
perfected, they would still have enormously increased the 
productive power of mankind. Water power was applied 
to many of them ; in the first silk-thread mill erected at 
Derby in 1738, 318 million yards of silk thread were span 
daily with one water-wheel. a 

These are happier times for inventors : keen competition 
among manufacturers does not let a good invention lie idle 
now. That which was rejected by cld machines as waste 
is now worked up into useful fabrics by new ones. From 
all parts of the world new products come—jute from India, 
flax from New Zealand, and many others which demand 
new adaptations of old machines or new and untried me- 
chanical arrangements to utilise them. Time would fail me 
if I were to attempt to enumerate one tithe of these rare 
combinations of mechanical skill; and, indeed, no one will 
ever appreciate the labour and supreme mental effort re- 
eel ted their construction who has not himself seen them 
and their wondrous achievements. 

Steamboats, the electric toqpee®, and railways, are 
more within the cognisance of world at large, and the 
progress that has been made in them in little more than one 
generation is better known and appreciated. : 

It is not more than forty years since one of our scientific 
men, and an able one too, declared at a meeting of this 
Association that no steamboat would ever cross the 
Atlantic ; founding his statement on the impracticability, 
in his view, of a steamboat ing sufficient coal, profit- 
. Yet, soon after this state- 
ment was made, the Sirius s' from Bristol to New 
York in seventeen days,§ and was soon followed by the 


* Manufacture of silk brought from China to Constanm 
tinople, a.p. 522. ‘ : Wee : 

+ Wilkinson's “‘ Ancient Egyptians ;” Pliny, bk. xix., 
+ ‘Beckman’s * History of Inventions,”’ vol. ii. p. 528. 
First steamer crossed the Atlantic by steam alone in 
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a pair of si bose attempt to make 





a long time in a form capable of being pontialiy 

Uised ; ¢ assu such a form, the 
objections of and scientific men had still to be 
overcome. 


rtly afterwards Lord Dundas, who saw the value of the 
application of steam for the propulsion of boats, had the 
first really ical steamboat constructed with a view to 
using it on the Forth and Clyde Canal. The proprietors, 
however, objected, and the boat lay idle. Again another 
practical use of the steamboat failed 
through the death of the Duke of Bridgewater, who, with 
his characteristic foresight, had seen the value of steam as 
a motive power for boats, and had determined to introduce 
steamboats on the canal which bears his name. 

The increase in the number of steamboats since the time 
when the Sirius first crossed the Atlantic has been very 
great. Whereas in 1814 the United Kingdom only pos- 
sessed two steam vessels, of together 456 tons burden, in 
1872 there were on the register of the United Kingdom 
3662 steam vessels, of which the registered tonnage 
amounted to over a million and a half of tons,* or to nearly 
half the whole steam tonnage of the world, which did not 
at that time greatly exceed three million tons. 

As the number of steamboats has largely increased, so 
also gradually has their size increased until it culminated 
in the hands of Brunel in the Great Eastern. 

A triumph of engineering skill in shipbuilding, the Great 
Eastern has not been commercially so successful. In this, 
as in many other engineering problems, the question is not 

large a thing can be made, but how large, having re- 
gard 4 other circumstances, it is proper at the time to 
e it. 

If, as regards the dimensions of steamboats, we have at 

— somewhat overstepped the limits in the Great 

tern, much still remains to be done in perfecting the 
form of vessels, whether propelled by steam or driven by 
the force of the wind. A distinguished member of this 
Association, Mr. Froude, has now for some years devoted 
himself to investigations carried on with a view to ascertain 
the form of which will offer the least resistance to 
the water through which it must pass. So many of us in 
these days are called upon to make journeys by sea as well 
as by land, that we can well appreciate the value of Mr. 
Fronde’s labours, so far as they tend to curtail the time 
which we must spend on our ocean journeys; and we 
should all feel grateful to him if from another branch of his 
investigations, which relates to the rolling of ships, it should 
result Pa ey ety pene db mn could be re- 
duced. A gallant attempt in this tion has lately been 
made by Mr. Bessemer ; whether a successful one yet re- 
mains to be proved. In any event, he and those who have 
acted with him deserve our praise for an experiment which 
must add to our knowledge. 

It is a question of vital importance to the steamboat that 
the consumption of fuel should be reduced to the smallest 
possible amount, inasmuch as each ton of fuel excludes a 
ton of cargo. 

As improvements in the form of the hull are effected, 
less power—that is, less fuel—will be required to propel 
the vessel through the water for a given distance. Great 
as have been the improvements effected in marine engines 
to this end, much still remains to be done. Wolf's com- 
pound ine, so long overlooked, is, with some improve- 
ments, being as last applied. Whereas the consumption of 
fuel in such vessels as the Himalaya used to be from 5 Ib. 
to 6 lb. of fuel per effective horse power, it has been re- 
duced, by working steam more expansively in vessels of a 
later date, to2 lb. Yet, comparing this with the total 
amount of energy of 2 Ib. of coal, it will be found that 
not a tenth part of the power is obtained which that amount 
of coal would theoretically call into action.+ 

We live in an age when great discoveries are made, and 
when they are speedily taken advantage of if they are 
likely to be of service to mankind. 

In former times, man’s inventions were frequently in ad- 
vance of the , and they were laid aside to await a 
happier era. There were in those earlier days too few 
persons who cared to, or who could, avail themselves of 








* Board of Trade Return, 15th July, 1874, Table VIII. 

+ Theoretical E of 1 Ib. of Coal -— 

The proportions of heat expended in generating saturated 
steam at 212 deg. Fahr., and at 14.7 lb. pressure per square 
inch, from water at 212 deg. are: 


Meehanical 
Units of Equivalent in 
Heat. foot-pounds. 
I. In the formation of steam 892.8 689,242 
Il. In resisting the incumbent 
pressure of 147.7 lb. per 


square inch ‘eq 72.3 55,815 
965.1 745,057 
One pons of Welsh coal will theoretically evaporate 
15 Jb. of water at 212 deg. to steamat212 deg. Therefore, 
the full theoretical value of the combustion of 2 Ib. of Welsh 


is 
2 x 15 x 745,057 foot-pounds, 


2 X 15 X 745,057 horse power, if consumed in 1 hour. 
60x 33,000 

ption of coal per effective horsepower in a 

As the consumpti coal per ve horse power in 

marine engine is 2[b.. the power obtsined is to the whole 


or, 
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the proffered boon, and there was no sufficient accume- 
lation of menit to Jnntily ite bsinn eopmesiadet fe sohonms 
which are always in their early stage more or specu- 
lative. 

There is no more remarkable instance of the rapid utilisa- 
tise of what sae Ke the Heed tnenes enenen hy wena 
as a mere scientific idea, than the adoption extension 
of the electric h. ’ 








he i 

enable the inhabitants of to converse with the 
Emperor of Mogul, little thought that oe a 
century a conversation between at 

distant would be possible. Still = did those who saw in 
the following year sent from one room to another 
by Lesage in the presence of Friedrich of Prussia, realise 
that they had before them the germ of one of the 


traordinary inventions among the many that will render 
this century famous. 

I should weary you were I to follow the slow steps 
by which the electric telegraph of to-day was brought to 


its present state of efficieney. In the present 
years have passed without new workers 
field; some whose object was to utilise . 
power for the benefit of mankind, others—and their work 
was not the least important in the end—whose abject was to 
investigate ism and electrical a ey a as 
senting scientific problems still unsolved. 
Oersted, Arago, Sturgeon, and Nenedeg by their labours, 
helped to make known the elements which rendered it possible 
to construct the electric telegraph. With the battery, the 
cleetric coil, and the eleetro-magnet, the elements were com- 
plete, and it only remained for Sir Charles Wheatstone and 
others to combine them in a useful and practically valuable 
form. The inventions of Alexander, Steinheil, and those of 
similar nature to that of Sir Charles Wheatatone, were made 
known at a latter date in the same year, whieh will ever be 
memorable in the annals of telegraphy.® 

The first useful telegraph was constructed upon the 
Blackwall Railway in 1838, Messrs. Wheatstone’s and 
Cooke’s instruments being employed. From that time to 
this the progress of the electric telegraph has been so rapid, 
that at the present time, incladi lines and sub- 
marine cables, there are in use in different parta of the 
world not less than 400,000 miles of telegraph. 

Among the numerous inventions of late years, the auto- 


! 


matic telegraph of Mr. Alexander Bain, of Dr. Werner 
Siemens, a of Sir Charles. Wheastone, are especially 
worthy of notice. Mr. Bain’s machine is chi used in 


the United States, that of Dr. Werner Siemens in y- 
In this country the machine invented by Sir Charles Whea: 
stone, to whom telegraphy owes so much, is chiefly em- 
ployed. By his machine, after the message has been 
punched out in a paper ribbon by one machine on a system 
analogous to the dot and dash of Morse, the sequence of 
currents requisite to transmit the message along the wire is 
automatically determined in a second machine by this per- 
forated ribbon. This second operation is analogous to that 
by which in Jacquard’s loom the motions of the threads 
requisite to produce the pattern is determined by perfo- 
rated cards. By Wheatstone’s machine errors inseparable 
from manual labour are avoided ; and of what is of even 
more importance in a commercial point of view, the time 
during which the wire is occupied in the transmission of a 
message is considerably diminished. 

By the application of these automatic systems to te! phy, 
the speed of transmission has been wonderfully ‘ 
being equal to.200 words a minute, that is, faster than a 
shorthand writer can transeribe ; and,:in fact, words can 
now be passed along the wires of land lines with a velocity 
greater than can be dealt with by the human agency at 
either end. 

Owing partly to the retarding effects of induction and 
other causes, the speed of transmission by long submarine 
¢ables is much smaller. With the cable of 1858 only 24 
words per minute were got through. ‘The average with 
the Atlantic cable, Dr. C. W. Siemens informs me, is now 
17 words, but 24 words per minute can be read. ‘ 

One of the most striking phenomena in telegraphy is 
that known as the duplex system, which enables messages 
to be sent from each end of the same wire at the same 
time. This simultancous nage Det both ag By 
a wire was proposed in the early days of telegraphy, 
owing to in vtect insulation, was not thee Found to be 
practicable ; but since then te phic wires have been 
better insulated, and the system is now becom of great 
utility, as it nearly doubles the capacity for work of every 
wire, 

And yet within how short a period of time has all the 
wonderful progress in telegrapby been achieved! How in- 
credulous the world a few years ago would have been if 
then told of the marvels which in so short a space of time 
were to be accomplished by its agency! 

It is not long ago—1823—that Mr., now Sir Francis 
Ronald, one of the early pioneers in this field of science, 
published a description of an electric telegraph. He com- 
municated his views to lane aoe. —. 
was obliging enongh te re that subject should 
inquired into ; but before the Mnenrfr Sir Francis Ronald’s 
suggestions could be known, except to a few, that gentle- 
man received a reply from Mr. Barrow, “ that te’ phs 
of any kind were then wholly unnecessary, and t no 
other than the one then in use would be adopted ;” the one 
then in use being the old semaphore, which, crowning the 
tops of hills between London and Portsmouth, seemed per- 
fection to the Admiralty of that day. 

I am acquainted with some who, when the first Trans- 
atlantic cable was proposed, contributed towards that 
undertaking with the consciousness that it was an ex- 
periment, and that subscribing to it was much same 


* Dates of patents; Wheatstone, March 1, 1837 ; Alex 
rere ge 22, 1837; Steimhill, July 1, 1837 ; Morse, Oc 
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with so m precision as to enable you to go at once to 
repair it, alf h the damaged cable may lie in some 
thousands of fathoms of water. 


(To be continued.) 








THE BRITISH ASSOCIATION, 
Address to the Mechanical Section. 
By W11114m Frovups, Esq., C.E., M.A., F.R.S., 
President of the Section.* 
Tue address of the President of a Section would year by 
i interest, if it could always 


races. And many of the addresses to this and other 
sections have conformed to this pattern with marked success 


But the adequate preparation of an address shaped in this | 


approved mould would require a range of experience and a 
=< thought such as few possess; and custom has 
wisely i a type of address, which, though less ap- 
propriate to the occasion, need not be either unin i 
or i ite. And we, in this section, have not to searc 
far for Bo ge in which oo President ime _ 
instru us by a masterful exposition of some. si 
subject in practical science, or by a timely reminder of the 
improvident manner in which we deal with some precious 
store of natural wealth. 

I must express a hope that it will not be re as a 
conversion of liberty into license, if the subj I have 
chosen obliges me to introduce a further innovation, and to 


the | use diagrams and experiments in order to make my mean- 


ing clear. 

propose to treat of certain of the fandamental principles 
which govern the behaviour of fluid, and this with special 
reference to the resistance of ships. By the term “ re- 
sistance’ I mean the opposi force which a ship ex- 
periences in its oe see t jae | the water. 

Considering the immense te amount of power ex- 
pended in the propulsion of ships, or, in other words, in 
overeoming the resistance of shipe, I trust you will look 
favourably on an attempt to elucidate the causes of this 
resistance. It is true that improved results in shipbui — 
have been obtained through accumulated experience ; bu 
it unfortunately happens that many of the theories by 
which this experience is commonly interpreted, are inter- 
woven with fundamental fallacies, which, passing for 
principles, lead to mischievous results when again ap- 
plied beyond the limits of actual experience. 

The resistance experienced by ships is but a branch of the 
general question of the forces which act on a body mov 
through a fluid, and has within a comparatively recen 
guited' in an entirely new light by what is 

stream-lines. 


order, 
I believe that, so far as it concerns the resistance of ships, 


it can be sufficiently understood without the help of ae 


eal mathematics ; and I will endeavour to — 

course which I have myself found most cond to its 
apprehension. 

ib eeemeethend 00 consider first the case of a completely 

subm body moving in as 

speed through an unlimited ocean of fluid. A fish in 


water, a su ine motive & -lead w 
ing through the water, if moving at speed, 
are all examples of the case I am ing with. 
It is scommon but erroneous that a body thus 


a 
E 
| 


moving i resistance to its onward motion by an 
iemnns 40 grustane on its head 
on its tail end. It is thus supposed that the entire 


fluid, I mean Le tether ne Spel pangs 
po ee ses te chases testing tb aemab ae 
of the particles of the fluid past one another, or past 
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tT will to show | those imaginary pipes that their sides exactly follow the | from a region of lower pressure to » region of higher 
int issn he oe anor ayy Soin oe | phot dunn art of ul “TT,” OY Yaa al nor hy foes ore rac 
pipe that ite beginning aancael : varyi area throughout Cus natecrs dean Hence, inthe cate of ‘an 
case 


Assume bent, and its ends so as to form a 
i ring, and the fluid within it running with 
velocity round the circle. This fluid, by centrifugal force, 
outward pressure on part of the 
nniform curve ; and this is the only force the fluid can exert. 
This pressure tends to tear the ring asunder, and causes a 
uniform longitedinal tension on each, part of 
the same manner as the pressare w a cylin 
makes a uniform tension on the shell of the boiler. 


Now, in the case of fluid running round within rings of | pressure 


various diameter, just as in the case of railway trains run- 
ning round curves of various diameter, if the velocity 

the curve remain the same, the outward pressure on eac 
part of the circumference is less, in proportion as the dia- 
meter becomes greater ; but the circumferential, tension of 


diameter ; 
versely as the diameter, the tension for a given velocity will 
be the same, whatever be the diameter. 

Thus, if we take a ring of doubled diameter, if the velocity 
is unchanged, the outward pressure per lineal inch will be 
halved ; but this halved pressure, acting with the doubled 
diameter, will give the same circumferentia! tension. 

Now this itudinal tension is the same at every part 


and if we maintain the of the rough it, the 
curved portion of the pipe will be under just the same 
strains as when it fo part of the complete ring. It 
will be subject merely to a longitudinal tension ; and if the 
pipe thus formed be flexible, and fastened at the ends, the 
flow of fluid through it will not tend to disturb it in an 
way. Whatever be the diameter of the ring out of whic 
the piece is assumed to be cat, and whatever be the length 
of the segment cut out of it, we have seen that the longi- 
tadinal tension will be the same if the finid be moving at 
the same velocity ; so that, if we piece together any number 
of such bends of any lengths and any curvatares to form a 
pipe of any « , such pipe, if flexible and fastened at the 
ends (see Fig. 3) will not be disturbed by the flow of fluid 
through it; the equilibrium of each portion and of the 
whole of the combined pipe will be satisfied by a uniform 
tension along it. 

Further, if the two ends of the pipe are in the same 
straight line, pointing away from one another (see Fig. 4), 
since the tensions on the ends of the pipe are eq and 
opposite, the flow of the fluid throngh it does not tend to 
push it bodily ——, 

This is the point which it was my object to prove ; but in 
the course of this proof there has incidentally appeared the 
farther proposition, that a flexible, tortuous pipe, if fastened 
at the ends, will not tend to be disturbed in any way by the 
flow of fluid through it. This proposition may to some 
persons seem at first sight to be so paradoxical as to cast 
some doubt on the validity of the reasoning which bas been 
used ; but the proposition is nevertheless true, as can be 
proved by a closely analogous experiment as follows : 

Imagine the of the flexible tortuous pipe to be joined 
so as to form a closed figure (see Fig. 5), there will then be 
no need for the py ee fastenings at the ends, since each 
end will supply the fastening to the other. Then substitute 
for the fluid flowing round the circuit of the pipe, a flexible 
chain running in the same path. In this case the centri- 
fugal forces of the chain running in its curved path are 
similar to those of the fluid flowing in the pipe; and the 
longitudinal tension of the chain represents in every parti- 
cular the longitudinal tension on the pipe. 

Asa simple form of this experiment, if a chain be set 
rotating at a very high velocity over a pulley in the manner 
shown in Fig. 6, it will be seen that the centrifugal forces 
do not tend to disturb the path of the running chain ; and, 
indeed, the velocity being extremely t, the forces, in 
fact, tend to preserve the path of the chain in opposition to 
any disturbing cause. On the other hand, if by sufficient 
force we distarb it from its path, it tends to retain the new 
figure which has been thus imposed upon it (see Fig. 7). 

The stream of fluid in the tortuous flexible pipe would be- 
have in a strictly analogous manner. 

It might at first sight appear that I have now the 
materials for the proof of my chief proposition of the unre- 
sisted progress of a subme body ; for such a body might 
be assumed to be surrounded by a system of imaginary 
pipes, as shown in Fig. 8; and each of these pipes being in 
equilibrium endways that is to say, the flow of fiuid 
through it not tendi in the aggregate to move it 
endways, neither, it might be said, would the flow of fluid 
tend to move the submerged body endways. But this 
reasoning would not be sound. The pipes we have hitherto 
been considering have been of uniform i area 
throughout their length, an assumption which has been 
necessary to the treatment , a8 the velocity has in 
each case been assamed to be uniform throughout the pipe. 
The section of the pipe may have been square, circular, 
trapezoidal, or any other form ; but the}area of the section 
has been ass to be the same throughout the length 
of the pipe. 

But pipes of aniform sectional oO wera 
the flow of a nn! ne submerged body. I « 

Snel sonep but to render the 
through a system of i i pipes ; but t 
tv pti dmi ible, the sides of the imaginary pi 
must not be so placed as to interfere with the established 
course of the fluid, whatever that may be ; in other words, 
if, for the sake of illustrating the behaviour of the fluid, 
we assume that it is divided into streams or filaments i 
through imaginary pipes, we must accept such a form for 
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These im ions are in no respect correct ; the pressure 
at the si est part of the pipe is, in fact, less than that at 
~ other point, and vice versd. 

f a fluid be flowing along a pipe which has a contraction 
in it (see Fig. 12), the forw: velocity of the fluid at B 
must begreaterthanthat at A, inthe proportion in which the 
section area of the pipe at B is less than that at A; and, 
therefore, while passing from A to B the forward velocity 
of the fluid is being increased. This increase of velocity 
implies the existence of a force acting in the direction of 
the motion ; that is to say, each icle which is receivi 
an increase of forward velocity must have _——_— finid 
pressure behind it than in front of it ; for no condition 
will canse that increase of forward velocity. Hence a par- 
ee ee eS ees oe 
ing contraction, is passing from a region of hig 





© See Appendix, Note A. 
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ince, ’ pressure at each point depends on the 
sectional area at that point and on that only, it is easy to 
see that the variations in due to the flow are not 
force on the pipe, pro- 
is the same. 

_Take the pipe shown in Fig. 19. The conical portion of 
pipe AB presents the same area of surface effective for 


endways pressure as does the conical portion HI, only in 
opposite ections. They are both subject to the same 
pressure, that ——- to their effective mean 
diameter J. uently endways pressures on these 


gestions Gyo cunel ann eppestteand uesivaiee ane ameter, 

ly in the ——s may be seen that the endways 
pressures on BC, CD, DE exactly counteract those on 
GH, F G, EF; and in precisely the same way it may be 
shown that in any combination whatever of ts 
and contractions, provided the sectional area and direction 
of the pipe at the two ends are the same, the total endways 
effect impressed on the pipe by the fluid flowing through it, 


must be nil. 
(To be continued.) 





HAMILTON AND NorTH-WesTeRn RarLway.—The cor- 
tion of Hamilton, Ontario, has agreed to subscribe 
00,000 dols. to the construction of the Hamilton and North- 
Western Railway, which is to be carried to a point thirty 
miles beyond Boree. The company is to have its offices, 
workshops, &c., at Hamilton. 


ANTIPODEAN TELEGRAPHY.—The Rev. Dr. Purchas has 
read a paper before the Auckland Institute on the best route 
for a submarine cable between Australia and New Zealand. 
Dr. Purchas specified several routes, viz., first from Botany 
Bay, New South Wales, to Cape Farewell Middle Island ; 
second, from Tasmania to a point on the coast of Otago; 
third, from Botany Bay to a point between Waiuku and 
Onehunga on the West Coast; and fourth, from Botan 
Bay to Abipara Bay, near the North Cape, A : 

er analysing the advantages and disad of the 
various routes, Dr. eh ong og erence to that 
ending at Ahipara Bay. The bay, he > was easy of 
access, Soe, an Sees Dem 2 eee which swept 
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THE CENTENNIAL INTERNATIONAL | n¢cted by a continuous avenue, the whole being | Elm Avenue and as far back from it as possible. 
EXHIBITION OF 1876.—No. VI. arranged like the letter H, of which the uprights | It was planned as an building with rounded 
By J.M. Wusox, Philadelphia "| fbrpa"aue sata orton and the hoaoatal | ene, end having front and rear projection, form. 
Ix response to the proposal issued for plans by tions had each five avenos, rary por- | ing in plan a cross. |The front contained 
ans an 


the Committee on d Architecture, one 
hundred and seventy-three different parties made 
application for information, and received the docu- 
ments provided for the purpose. On the 16th of 
July, 1873, the Committee announced that forty- 
three designs had been received, and after numerous 
meetings and close consultation on the merits of each 
of them, ten were selected as the successful competi- 
tors to be admitted to the second competition, and on 
opening the numbered letters containing the names 
of the authors on August 8th, they were found to 
be as follows : 
No. 9. Mr. Samuel Sloan, Philadelphia. 
No. 11. Messrs. John McArthur, Jun., and Jos, M. 
Wilson, Philadelphia. 

No. 15. Mr. John C. Sidney, Philadelphia. 

No, 20. Mr. J. IL. Fairfax, Wheeling, West 
Virginia. 

No. 21. Messrs, Calvert Vaux and G. K. Radford, 
New York City. 

No, 22. Messrs. Thomas M. Plowman and Co., 
Washington, D.C, 

No. 23. Messrs, Collins and Autenrieth, Phila- 

delphia. 
No. 24. Messrs. Francis, R. Gatchell and Stephen 
Rush, Philadelphia. 

No. 25. Mr. J. A. Vrydagh, Terre Haute, 
Indiana. 

No, 32. Messrs. C. C. Clarke and H. A. and J. P. 
Sims, Philadelphia. 

As a matter of history and useful, perhaps, in the 
record of a great exhibition for future reference, we 
give here on a small scale the general ground plan 
of each of these designs, and a short description, 
not touching upon the materials or mode of con- 
struction, but merely showing the arrangement of 
building proposed by each competitor. 

No, 9 was arranged upon the Vienna plan, the 
memorial venpe ; occupying the central portion of 
the structure and having dimensions of 600 ft. by 
320 ft. The Memorial Hall consisted of a nave 
100 ft. wide and 400 ft. long with entrances at the 
ends, intersected by two transepts of the same width, 
and each 100ft. long, the height to the crown of 
the arch ceiling being 85 ft., and the intersection 
surmounted by a dome 100 ft. in diameter and 310 ft. 
in extreme height. Around these and forming the 
rectangle of the permanent building were corridors 
two stories in height. ‘The temporary portions of 
the building extended east and west from the 
memorial building, the transepts being prolonged 
each 940 ft., making a main avenue 100 ft. wide, 
75 ft. high, and 2200 ft. total length. From these 
prolonged transepts branched out on each side five 
vavilions of 200 ft. long, by 80 ft. wide, and 65 ft. 
figh, They were connected at their exterior ends 
by one story galleries, making a continuous line of 
communication along each front, and the court- 
yards between them were 100 ft. by 200 ft. A range 
of interior galleries was provided throughout the whole 
building at a height of 25 ft. above the floor and 20ft. 
in width. 

In design No. ]] the memorial building was given 
a central position, and consisted of a nave and 
transepts connecting at right angles and covered by 
a braced wrought-iron arch roof of 200 ft. span in 
the clear, and having a height to the ridge of roof 
of 128 ft. At the intersection rose an iron tower to 
an extreme height of 500ft. The Memorial Hall 
was 660 ft. long through the nave by 440 ft. through 
the transepts. ‘The temporary portions of the 
building extended out east and west from the 
transepts of the permanent portion, producing an 
extreme length of building of 2130 ft., and were 
constructed with a centre span of 120 ft. and two 
side spans of 40 ft. each, with intermediate and out- 
side spans of 20 ft., making a total width of 280 ft. 
They were each intersected by a cross building of 
280 ft. by 600 ft., the Whole structure being pro- 
duced as it were by the intersection of three crosses. 
Galleries of 20 ft. width extended throughout the 
building. 

In design No. 15 the memorial building was also 
placed in the centre, having a frontage of 385 ft. and 
an extreme depth of 500 ft., generally two stories 
in height, with three stories in the projections and 
corners, and having an mand a in the 
centre with four open courts around it. 

The temporary portions of the building were 
placed on each side of the memorial building, con- 


open courts 40 ft. in width. 
was 1400 ft. and the depth 720 ft. 
In design No. 20, the memorial building was 
laced in front on Elm Avenue, with the Memorial 


total frontage 


Hall at the central entrance and two principal stories | 
in the balance of the building, the first for an art | 


museum and the seeond for a picture gallery. ‘The 


of t lanned in the form of a cross, the foot 
being next to the memorial building, and secondary 
side transepts placed at the upper end. Corridors 
were constructed between the transepts on each 
side, returning into the main stem below the main 
transept and enclosing four open courts. The di- 
mensions generally were a multiple of 25, the nave 
and transepts being 100 ft. wide. The total width 
of building was 1075 ft. and depth back of me- 
morial building 1375 ft., a dome 265 ft. high crown- 
ing the intersection of nave and main transept. 

In design No, 2] the temporary building was 
planned as a series of square pavilions clustered 
together, being three pavilions wide and seven long, 
or twenty-one in all, having domed or vaulted 8 

















a portion of the building was placed back | 
r P 





_ was arranged around the memorial on the 
north side, corresponding to its outline and formin 
ssemi-oblovg pla, fully adapted to the geographical 
and systematic of i a to, 
and possessin 


some advan 


angles, the whole being 
structure in five 

The star on formed the memorial building, 
the diameter of the central part or dome being 350 ft. 
and its extreme height 340 ft., the points of the star 
projecting from the central part 250 ft. The tem- 
| porary portion surrounding the star was 156 ft. 
| wide, each side showing a front of 726 ft. with an 
| entrance in the centre of ite length. The _ 
| meter of the entire building was 3780 ft. and its 
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of 240 ft. span, and connected by arched roofs of 
150 ft. span, twelve interior open courts being 


formed, each 60 ft. in diameter, and essential features | 


in reference to light and air, and the discharge of 
water from the roof. The floor plan was based 
upon a zone arrangement of classification with 
square instead of rounded ends. Offices were pro- 
vided for retiring rooms, restaurants, &c., in the 
gables on outside line of building, galleries being 
placed over these, intended merely for promenading 
purposes, A covered a surrounded the building, 
giving access to an 
entrances and restaurants. No design was furnished 
for a permanent building, but its site was suggested 
separate and back of the main temporary building. 
In design No. 22 the memorial building was placed 
in the front next to Elm Avenue, comprising an 
area of 504 ft. by 372 ft., with the temporary building 
back of it, consisting of a central portion 604 ft. 
square with two side wings of 550ft. by 244 ft., 
having cross wings at the ends of each, with apsidal 
terminations here and also on the north side of the 
central portion. The extreme length was 2208 ft. 
and extreme width ]104 ft., the central part of the 
building being covered by a dome 18v ft. in dia- 
meter and 270 ft. high. A gallery 25 ft. above the 
floor and 32 ft. wide was intended to run around 
the entire building. The spans of roofing were to 
be 45 ft. and 90 ft., and the aisles 90 ft. high. 
In design No. 23 the memorial building was made 





& prominent and ceotral feature both in outside ap- 
pearance and internal arrangement, fronting on 





cémmunicating with all the | 


greatest diameter 1160 ft. The temporary portions 
| had continuous galleries 48 ft. wide on each side. 
In design No. 25 the memorial building was 
| placed in the front next to Elm Avenue, being ree- 
ada shape, 400 ft. front by 500 ft. depth, and 
| enclosing a memorial hall of 200 ft. by 300ft. with 
| semicircular ends. The weewed buildings were 
| arranged around the memorial building on the north 
| side in the form of a semicircle, the radius of the 
| inner face being 350 ft. and the width of building 
| 504 ft. 
| Design No. 32 consisted of a nave of 1000 ft. by 
| 160 ft. intended to be permanent, as the memorial 
| building, with tempo wings on the sides, each 
| 440 ft. by 1000 ft., the whole forming a rectangle of 
| 1000 ft. by 1040 ft, The nave was provided with a 
| gallery on each side 30 ft. wide, extending the 
| whole length, the main central roof being 100 ft. 
| span and 145 ft.in height. The roof of the tem- 
| porary portions was to be 50 ft. from the floor 
supported by columns placed 40 ft. apart in each 

directi 
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of this space is in the memorial building, no part of 
which in many of the designs appears to have been 
used for classified exhibition purposes. No. 32 
perhaps makes the most complete adaptation of the 
whole space to the wants of the Exhibition, a very 
desirable matter, as at this stage of the work it was 
not the intention to use the Memorial Hall for the 
Fine Art Department, as was afterwards adopted, 
but a separate building was provided. 

Nos. 21 and 32 are so wide that a zone arrange- 
ment of classification around the centre, the same 
as at Paris in 1567, with the exception of having 
square instead of rounded ends, couldeasily have been 
~ a 

Nos. 9, 15, and 24 would not be well adapted to 
a double classification, and would require a single 
classification, either geographical or systematic only. 

On August 1ith the ps eel requirements, and 
awards of the second competition were announced 
as follows 

“The conditions and instructions issued for the 
first competition, so far as they relate to the details 
of the building, are still in force. 

** Each of the above-named architects will receive 
from the Secretary of the Commission a set of pho- 
tographic copies of the ten selected designs, with 
printed descriptions of each, upon a written state- 
ment being received by the Secretary that he intends 
to enter for the second competition. 

‘* The plans submitted for the second competition 
must also show in regard to the Art Gallery, the 
most approved arrangements as to light and proper 
distribution of wall space 

‘*The memorial building, which is to be per- 
manent in its construction, must forma conspicuous 
architectural feature, in connexion with the tem- 
porary buildings, and be so erected as to remain an 
isolated building suitable for public meetings, 
museum and exhibition purposes, after the Universal 
Exhibition closes. 

** The temporary buildings being connected with 
the memorial building, whether they be rectangular, 
elliptical, semi-elliptical, cirenlar, or semi-circular, 
must admit of the dual application of the systematic 
and geographical classification. 

‘The competitors must shdéw distinetly on the 
block plan the system of railroad communication 
throughout the grounds and buildings, which they 
would propose as the best means for transportation 
of visitors and freights, and the following papersmust 
accompany the plans. 

“1. An estimate of the cost of the Art Gallery ; 
an estimate of the cost of the Memorial Building ; 
an estimate of the cost of the Temporary Building. 

“2. A statement of the time required to execute 
the designs, provided the final drawings are com- 
menced by October Ist, and sufficiently advanced 
to begin laying the foundations on November lst 
next. 

“3, A statement giving as much information as 
possible in regard to the materials to be used. 

‘The plans and accompanying papers to be 
forwarded to the Secretary of United States Cen- 
tennial Commission, on or before September 20th, 
1873 

** As soon as possible thereafter the Committee on 
Plans and Architectare will award to the author of 
oue design the sum of 10,000 dols. 

‘+ It is to be distinctly understood that all the 
designs and papers submitted for the final com- 
petition shall, on being so submitted, become the 
property of the United States Centennial Commis- 
BOR. 

** The successful competitor, before receiving the 
award, will be called upon to furnish detail draw- 
ings and specifications sufficient to illustrate and 
explain clearly the principal parts of his design. 

‘The Committee on Plans and Architecture 
claima the right, before making a decision in the 
final competition, to hold personal interviews with 
the competitors themselves, for the purpose of 
hearing any further explanations that may be deemed 
necessary. 

‘* Those designs not selected in the first competi- 
tion will be sent to the proper parties upon written 
application being made to the Secretary of the 
Commission, No. 904, Walnut-street, Philadelphia 

“The nine plans remaining after the award in 
the second competition, will be conspicuously 
exhibited in the Art Gallery of the Exhibition in 
) 876. 

“By direction of the Committee on Plans and 
Architecture. 

(Signed) “James E. Dexter. 
Secretary of Committee on Plans and Architecture 


ON RAILWAY SAFETY APPLIANCES.* 
‘Continued from page 179.) 
I wii now ask your attention to the safety appliances 
that are in use to prevent the most fruitful source of rail- 
way accidents, those arising from collision 

Collisions may be divided into three heads 

A. Those which arise from one train overtaking another 
while that other is in motion. 

B. Those which arise from a train in motion running into 
a train in a state of rest 

C. Those which arise from trains meeting in opposite 
directions when running on a single line of rails, or which 
arise from coming in contact with other trains at junctions, 
or where one line of railway crosses another on a level. 

In England happily we have but few single lines of rail- 
way, and collisions arising from the meeting of trains 
coming in opposite directions are therefore very rare. The 
means adopted to prevent them are generally similar to 
those which we shall have to consider in relation to other 
kinds of collision ; but there is one special safety appliance 
which should be noticed, and that is the employment of the 

‘staff’ or the “staff and ticket This safety ap- 
pliance owes its efficacy to the simple fact that a material 
substance cannot be in two places at once, and therefore it 
is clear that if no engine driver is allowed to ge on a single 
line from A to B, or from B to A, without having a certain 
piece of wood with him called the “‘staff,’’ which piece of 
wood belongs to that particvlar district of the line which 
lies between A and B, and to nowhere else, that so long as 
the rule is obeyed an engine man going from A to B, having 
the staff in his possession, is certain that it is impossible 
for him to meet another engine coming from Bto A. Spch 
a system seems to insure absolute safety ; but manifestly 
it places a great restriction upon freedom of traffic, because 
it involves that whenever a train has gone from A to B the 
course of the traffic shal] bring another one back from B to 
A before it is needful to send a second time from A to B; 
and one can very well understand that in many cases, 
say, for example, in that of a suburban railway, where 
numerous up-trains are required in the morning to brin 
persons to town, it would be a heavy burden on onal 
traflic to despatch an equal number of intermediate down- 
trains, not only on the score of the needless expense in- 
volved in sending a great number of trains at a time when 
the traffic was flowing in the opposite direction, but also on 
the score of the{delay that would arise in waiting for these 
useless return journeys. A contrivance, therefore, has 
been resorted to which shall give some elasticity to that 
safety appliance, the “‘ staff,"’ without doing away with the 
security. This consists in the igsue of ‘ tickets. : 

Supposing the staff to be at A and the station-master at 
A to know that he will require to send a certain number of 
trains, say, for example, three from A to B before one would 
be required to go from B to A, he will issne to the driver 
of the first train a “ ticket,"’ which will permit him to go 
from A to B; and to the second train he will similarly issue 
a ‘ticket ;"’ bat to the third train he will issue the “ staff,”’ 
and then the “ staff’’ being at B, the station-master at B 
becomes the controlling authority, and either sends the next 
train from B to A by the “‘ staff ’’ or by a “‘ ticket,”’ accord- 
ing as he requires to send one train or more trains than 
one from B to A, before the reversal of the traffic again 
takes place 

With respect to those collisions which occur from one 
train overtaking another. Until within the last few years 
the appliances employed by engineers to prevent this class 
of accident consisted of a series of signals placed at stations 
and elsewhere along the line, which were put “‘on'"’ or to 
‘‘danger’’ as each train passed, remained at “‘ danger’’ for 
acertain time, say five minutes, and then were put to 

‘caution,”’ remained at “ caution’’ for a further time, say 

five minutes, and then were taken off, i.¢., were put to 

safety’’ or “ allright.’ This precaution insured that 
each train should have five minutes’ law before it was pur- 
sued by a following train, and a further namber of minutes 
during which it would be the duty of any one in conduct 
of the following train to go forward with caution. More- 
over there was the further safeguard arising from the 
driver of the following train being in most cases able to 
see the one ahead of him, his power to do so at night being 
aided by the tail lamps of the train before him. In foggy 
weather, as we know, visible signals are supplemented by 
detonating signals clipped round the rails, which signals are 
exploded by the passage of the trains over them. Obvionsly, 
however, these methods depended upon the trains main- 
taining considerable uniformity of speed, and upon the posi- 
tion of the respective signals being such that when one 
train had passed a signal there should not be much chance 
of another train overtaking the frst train before it had 
passed the next signal ; but of late years, looking at the 
great increase in traffic and at the varying paces at which 
trains run, such a time system has been considered no longer 
satisfactory, and the engineer therefore has resorted to the 
block system, which substitutes the element of distance for 
the element of time as a measure of safety, and this substi- 
tution he is enabled to effect by the aid of the electric tele- 
grapb. 

In a diagram is shown a semaphore signal, such as 
was used with the time system just described, and such 
as is used with the block system which I shall pre- 
sently describe. Both arms are drawn as extended, but it 
is the left-hand one, the red one, only to which the engine- 
driver pays attention. The white with the black dot on it 
shows the back of the arm, which the driver coming in the 
opposite direction would regard. As exhibited at 7, both 
the signals are ‘‘on,"’ that is, at “‘danger."’ As exhibited 
at 7a the signal to be attended to, the left-hand one, is at 

caution ;"’ as exhibited at 7) it is quite “off or at 

safety.” It may be as well to state that of late years at 


* Lecture read by F. J. Bramwell, F.R.S., at an evyen- 








ing meeting of the British Association, Bristol. 





junctions and places of that kind, as we shall see hereafter, 
cnly cup posuions son-uses fa, Sp signal, namely, the 7, 
and the 7a—7a being under these circumstances no longer 
called “‘caution’’ but “all right.’’ Attached to a lever 
worked off the si arms there are frames ing 
coloured glasses, which at night time as they move past the 
lens of the lantern change its white light to red for 
“* danger,”* and to green for “ caution.” 

Such signals are commonly placed near to the cabin in 
which the man is dtationed , and are then called ‘‘ home 
signals ;"’ while other signals, the “distant signals,”’ are 
erected as much as eight hundred yards away from this 
same cabin in which are their actuating levers. Frequently, 
owing to curves or to other canses, these distant signals 
are in places where they cannot be seen from the cabin 
even in clear daylight, and of course they cannot be seen 
in a fog ; and thus the signalman may be in doubt whether 
from the stretching or breaking of the connecting wire, or 
from some other cause, the distant signal has or has not 
obeyed the motion of the lever. To clear this point up a 
repeating apparatus, either a mechanical or an electric one, 
is employed, which apparatus by the act of the arm of the 
distant signal, and only by that act, works a miniature 
semaphore in the cabin, and thus shows the signalman how 
the distant signal really stands. 

A further safety appliance is used in connexion with these 
semaphore signal arms, and that is they are so made that 
when uncontrolled a counterweight causes the arm to fly 
up to “danger :””’ in this manner all that happens if a wire 
breaks is that the traffic is temporarily arrested by an un- 
necessary danger signal, while in the absence of such a pre- 
caution a train would, in the event of fracture of a rod*or 
wire, be invited to approach and be so invited to its destruc- 
tion. 

I will now ask you to consider the block system, the sys- 
tem which depends on distance. 

Assume a line of railway, having signal houses at A, B, 
C, and D, with their home signals, each house being 
in electrical communication with the bouse on either side 
of it. 

Assume a train between A and B on the down line, the 
down signal at A will be at “ danger ;"’ the section between 
Band C being clear, the signalman at B will have his 
down signal at “all right,’ and will thus invite the ap- 
proach of the train, which will then enter the section be- 
tween BandC. As soon as the train has passed B, B will 
put his down signal to “ er,”’ and will telegraph to C 
“train on line,”’ while B will telegraph back to A “line 
clear.” C, however, will rot put his signals to “ safety,” 
because, as shown, there is a train on the line between C 
and D, and therefore C will not bave the signal from D of 
“line elear."’ C will keep his signals at ‘“‘ danger,’’ and 
thus when a train arrives at C it will be arrested until the 
one before it has got beyond D. It is obvious that so long 
as no mistake is made in the signalling, and so long as the 
signals are obeyed, all chance of a collision from one train 
running into another ahead of it, is by the block system at 
an end, and that there must always be a distance between 
the trains at least equal to the distance from one signal- 
house to another. 

Occasionally, however, accidents do happen even with 
the use of the block system. 

A train has been known to break in half, and the first 
part of the train having gone past the signal box, the man 
there has supposed it to be the whole train, and has 
telegraphed back “line clear,’ while in truth the help- 
less piece of the train was standing on the line. Accidents 
have arisen in this way, buat very rarely. 

Again, men have made mistakes in their signalling. 
Sometimes a man has signalled “line clear’’ before the 
train has passed. Occasionally a man who has not received 
“ line clear,”’ acts as though he had. Now I do not suppose 
the engineer with all his pains will ever be able to entirely 
render himself independent of the due discharge of his duty 
by the signalman, nor of the care of others who are engaged 
in the conduct of the business of railways ; but the engineer 
is always trying to improve his position in this respect, and 
with this object he has invented an apparatus which shall 
get rid of the danger arising from one of the two neglects 
of duty to which | have just alluded, namely, that a man 
who has not received the *‘ line clear’’ signal might act as 
though he had. This particular safety appliance is of the 
following construction: When a signalman has put his 
signal to “‘ danger’’ it is locked (and I shall have a great 
deal to say about locking before this evening is over), and 
that lock the signalman cannot unlock, although he can 
apply it. It must be undone by apparatus worked electri- 
cally from the signal cabin beyond him, and thus, until be 
has received “‘ line cleat,’’ he cannot again put his signal to 
“* safety.” 

Efforts are now being made to further diminish the chance 
of one train overtaking another by enabling electrical com- 
munication to be estublished between any of the signal 
houses and the driver of a train. This is effected by having 
isolated surfaces placed at regular intervals along the line 
with which electrical connexion is made by means of @ 
metallic brush attached to the engine, and coming in con- 
tact with those surfaces. By this means, although com- 
plete electrical communication for the purposes of conver- 
sation is not kept up, the directions ‘‘ stop’’ or “‘ go on 
can be given. 

I have already alluded to the audible signal (the fog 
signal), by which a communication can be made with the 
driver, but other audible means have been employed. One 
ists in placing a treddie by the side of the line which 
axp be mapeed. by © signalman, and -on being weed oot 

ngine over it upon a in connexion 

with the whistle of the locomotive ; this calls the driver's 
attention. Arrangements also have been made by which in 
lien of the fog signal which has been applied to the rail 
itself, and ia Gastro by use, the engines are made to act 
treddles, which can be into contact with them 

at the will of the signalman, and these] treddles being 
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and in this manner the driver's attention is 
Althongh the question of brakes does not belong parti- 
eularly to the class of collisions we are now considering, 
et brakes will have to be discussed in some part of my 
ectare, and I think they may come in here as properly as 
anywhere else. 

; anny © driver, fearing collision of any kind, desires to 
reduce the speed of his train, or to stop it her ; and on 
the whole it is probably well that there should be large 
power Of doing this, although in some instances the exer- 
cise of that power may be the cause of danger and not of 
safety. 

Let us see what has to be done to stop a train going at 
speed. Take a passenger train, weighing, with engine and 
tender, say 160 tons, and travelling at the rate of 30 miles 
an hour (neglecting the question of the revolving wheels) ; 
the stored-up energy in that! train is equal, in round num- 
bers, to 4800 foot-tons ; and if it be going at 45 miles an 
hour, it will be equal to 2} times this, say 10,800 foot-tons ; 
that is to say, in the one case it would be competent to 
raise 4800 tons through one foot before its motion was 
arrested ; and in the ether case it could raise 10,800 tons 
thrvagh a f60t, or, in the first case it would be com 
petent to raise 10 tons through 480 ft., or in the second 10 
tons through 1080 ft. Now whether the resistance arises 
from raising a weight, or from overcoming an equivalent 
amount of friction, is a matter of indifference. “te. there- 
fore, one could put on a friction of 10 tons, the train first 
instanced would be brought to rest in 480 feet, or 160 yards ; 
the second one in 1080 feet, or 360 yards ; while if one could 
only put a resistance of 5 tons on then these distances must 
be doubled. The friction, as we know, is obtained by the 
pressure of the brakes against the rims of the wheels, which 
pressure prevents them from revolving freely, or it arrests 
them altogether. If #6 arrested then the friction is that 
due to the rubbing of the iron or steel tyres of the wheels 
upon the surface of the rails. This friction varies per ton 
of pressing load, according to the state of the weather and 
to the condition of the rails. When the rails are dry the 
friction may be taken as probably aboutone-sixth of the load. 
Until within the last few years the practice with such a 
train asI have described would be to apply brakes only to 
the wheels of the tender, and to the wheels of two brake 
vans ; the three vehicles weighing together say 42 tons. 
One-sixth of 42 tons is 7 tons, and this should bring the 
train to reset in 230 yards, if the train were going at 30 
miles afi hour, and in 514 yards if it were going at 45 miles 
ai hour. This would be the case if the brakes operated im- 
mediately and with full force, but in practice these distances 
must be nearly doubled for such brakes when applied by 
hand 

The reversal of the engine might at first sight appear to 
be an extremely efficacions mode of arresting the train ; 
but although it has its value, and very considerable value, 
and might, I believe with advantage, be used on the Le 
Chatelier system for drawing up at stations or for con- 
trolling trains down inclines, it is not of very great im- 
portance in the speedy bringing up of the train. For in- 
stance, the tractive force required for a train at 45 miles 
an hour and weighing 160 tons would be about one and a 
half tons, and if this one and a half tons be applied as 
resistance, it would in addition to the brakes give eight 
and a half tons instead of the seven. But for some years 
past engineers have been turning their attention to adding 
to the power of brakes. I will leave out of consideration 
those plans which depend upon gripping the rail, because 
they have not been brought into practical use in England, 
and I feel if I were once to embark upon the consideration 
of suggested plans, there would be no limit to this lecture. 

The improvements that are in use here all operate by 
applying friction to the wheels, but apply that friction to a 
large number of the wheels instead of to only a few; and 
many of the contrivances are made so as to put on the 
pressure promptly. The diagrams before you show : 

1. A mechanical brake, wherein a chain passing from one 
end of the train to the other is hauled either by hand or 


moved by the passing wheels, drive air through whistles, 
ied. 


by mechanism, and applies pressure to all the carriage- 
wheels. 

2. A brake where an air-pump worked by a small engine 
moved by the steam from the boiler makes a vacuum or 
sends compressed air through tubes, which on being put 
into connexion with cylinders below each carriage, also ap- 
plies brakes to all the wheels. 

3. A contrivance where the revolution of the axles 


operating upon friction rollers which are at the desired 
time bronght into contact, puts the brake on. By what- 
ever mode brakes are properly applied to all the wheels 
of the train, the final result can very easily be predicted. 
Instead of the 42 tons to which brakes would be applied 
under the old system, out of the 160 tons brakes have been 
applied to as much as 94 per cent. of the weight of a train 
or to 150 tons out of 160. Taking one-sixth part of this 
as the friction, one arrives at 25 tons instead of the seven tons 
we had before. Thus there is more than three and a half 
times the resistance to the movement of the train, or if the 
engine be reversed, there will be in round numbers 26} 
tons of resistance as against six and a half tons, or about 
four times as mach; and in this way the train should be 
pulled up in 64 yards in the case of the 30 miles an hour, 
and in 144 yards in the case of the 45 miles an hour; or 
measared by time, in 8} seconds for the 30 mile, and in 
13 seconds for the 45 mile; but in practice, as recent ex- 
periments show, 100 yards and 13 seconds would be required 
for the 30 miles per hour, and 225 yards and 20 seconds for 
the 45 miles per hour. 

These stoppages, it will be acen, are made in times which 
invelye a reduction of the speed of the train by about 
24 miles for every second of time, New I know there is a 
popular notion that brakes msy he made so efficacious as 
to cause injury by the shock that they would give to the 
passengers. I do not think, ‘sqnever, that this is so. 

One may fairly assume th a} the human frame is capable 



















































of being deprived of velocity without injury at the same | while the branch is shown as out by the curve on the 
Pithout infant it ia reloc band. in onder to veil afiione at neh 4 juncte 
hou! 4 6 te us see what precautions m observed. 

Now we know that the velocity a Sis ising dows the tontn. as, S2 donee fo to 
the rate of 32 any up train, whether on the main line or on 
of time, dogs. 1 branch ; for neither of these trains, it will be seen, 
did any one w could get into collision with the main down; and, there- 
injured, ina as fore, even i any of the up signals are at aafety, the down 
put into his . distant signal may be lowered to safety, the down 
sumed in falling home signal may be so lowered ; but it would be wrong at 
conlinns etal The one ie Ranching the Sciver te both When 
continue t ‘ iver 6 one 
ae + ee an a IMME Nowerts: the prommettontts Siew her's mate 
the arres contact Pee ae eermatonees use veny Gnseete ; Sev ebvieasty, 
with some body. os pet while the main up train were coming to the a 
our frames a yelocity to 20 miles | down branch train were permitted to pass, they migut come 
an hour without to sup-jinto collision; or, if while the main wu were 
pose that that rate of two | signalled, a branch ap Gain wink gariclitel <0 apeeeedh 
and a quarter miles of injury, } they might come again into collision. Thus it would not 
and if we wanta a swing | be right to put the main up distant signal at safety, and 
atafair. Take i the home main pan gy amigeengy, Chao gg Sabgeder yr began 
to the horizontal the down branch and the u h home and the 
the lowest point it i . per ’ branch distant were all at . Again, if a ea 
30 miles ; one knows it will make the half vibration and | down train is to be let through, manif the main up 
will rene) its Baur ann eeee te Seneneey a0 thes saan be cheaenes, or else there will be a of a collision 
a speed of 30 miles an hour is taken out at the rate of | again ; and if the branch up train is to be suffered to come 
nearly 17 miles per second instead of the two and a quarter | on, the main up must be stopped, or there will still be risk 
miles of the passenger train. of a collision. In fact it appears that ont of the sixteen 

Another instance of rapid reduction of velocity without | positions into which the four home for the main 


inj in colliery winding. The Rosebrid, jery, 
in the ‘neighbourhood of Wigan, 
actually yards deep ; winding is 
minute, or at an a rate of thirty miles an hour ; but 
this includes the slopplag and i 
pace is equal to 


is brought to pest in fram 180 to 200 


and for the branch can be put, eight of only are con- 
sistent with working, two are unmeaning, and six 
are absolutely dangerovs Moreover, as I have stated, it 
is necessary that the distant signals, commonly 800 yards 
away, should be properly set, and, further, the points mast 
accord with thesignals. 

And I now wish to remind you that the railway locomo- 


; 
4 


therefore, evidence that the powers of brakes | tive is peculiar in respect of the inability of the persons in 
may be carri farther than they have been without | charge to guide it. They may vary its pace, they may 
fear of injury to from the sudden checking of | bring it to a dead stop, or may reverse its motion, but they 


cannot guide'it. In this respect their powers compare un- 
favourably with those of the riders of horses, the drivers of 
horse coaches, the drivers of common road locomotives, of 
traction engines, and of steam road-rollers, and with the 
steersmen of ships ; the only persons in charge of a moving 
machine who were in a similarly helpless condition were 
those who navigated balloons ; but, according to an able 
article in the ‘fost Quarterly Review, the oon is to 
become “‘ dirigible.”’ ee 

But whether balloons are to be really made “ dirigible 
or not, the locomotive driver will still have to depend upon 
others for the gui . of his on pene sy — this one 
is commonly effected by means of a pair ’ 
and these vata, according to the position in which they 
are set, either cause the train to preserve its directions 
along the main line or force it to diverge down the 
branch. enone | upon the way in which the train ap- 
proaches the point, are either “‘ ae ane ** lead- 
ing’’ or “ trailing”’ ts. When the is such that 
the thin ends of the points are approached first, then the 
points are “‘ facing,’ while the same points, if the train 
were to come t h them = ae ee oe 
direction in which the trains y hroug ! 
other points, the “‘ up pointe’’ would be called “lending or 
“e + ing.” : 

“ Facing’ points determine which of two roads shall be 
taken by the coming train, while “‘ trailing’ points provide 

es which cause trains arri by either one of two 
roads inevitably come into one and same road, or as it 
was well expressed by an the other day, when points 
are “facing” they cause the traffic to diverge, and when 
“ trailing’ they force it to converge. : 

‘The points being then the ek implements which con- 
trol the direction of the train, one sees of what para- 
mount importance it is that the positions of these implements 
should faithfully accord with the signals. In truth the 

incipal fanction of these latter is to communicate to the 

iver through the eye the position of the ts, and if this 
accord be not ass , it is obvious, that although the signals 
conflicting among no ggg their 

hibition ht lead to most disastrous results. Su 2, 
for ceaugin, tat the main u signal is given, an that 
the main down is given, which signals are in themselves 


if the te instead of being right for She 
on og Ah ag set ie the branch down, the engine when 
it got to these points must follow the direction given Oy 


momentum 80 as the brakes are properly a 
Although, as I haye said, itis probably well to be pro- 
vided with a maximum er of stopping trains, such a 
power is not an cinieet ba . In the first place, 
although the is that the shall be so may as 
to let the w revolve, in practice the wheels are 
absolutely s : then rub along the rails, flat 
places are worn in the wheels, and the comfort of travelling 
is destroyed by the di ble jolting of the carriages, a 
jolting not felt. when the brakes are applied to brake vans 
and tenders . Moreover the rails suffer from the action 
upon them of popeme! wheels. Further, in certain 
cases there can be no doubt that the rapid application of 
powerful brakes has been the means of destroying life in- 
stead of saving it. For example, cases have oceurred where 
a pair of wheels bas broken away from under a carriage, 
and on the acci ng perceived, the brakes have been 
suddenly applied to the fore part of the train ; the injured 
carriage, which one pair of wheels only left, has then 
fallen, say at the front end has struck the sleepers, and the 
rest of the train has ran into it and caused destruction and 
death, while in other instances, where the driver bas brought 
his train to rest very wredeally and so as to keep a tension 
upon the drawhar of the defective carriage, the front end 
of it has been upheld and no harm has ensned. The 
greatest possible wer would be an unalloyed ad- 
vantage if it were under eontrol of a man who knew the 
exact nature of the accident that was pope and who 
had ample time to reflect as to the best means of using the 
power at his ¢oramand; but a3 unhappily these are not the 
conditions whieh commonly attend railway accidents, it is 
to be feared that brake power, while most useful in 
averting collisions, be in many cases a cause of di 
when the accident is one that arises in the train itself. 
With these observations I will dismiss the subject of 
brakes. 2 
Obviously one way of diminishing the risk of a train 
being run into by another is to remove any of the causes 
which might delay the first of the two trains, such a cause, 
for example, as sto ing Ree water, and thus an ap- 
pliance which enab to be filled with water 
without bringing the train to a stand is one which indi- 
rectly conduces . te pene of mo Pen say 
An apparatus for this purpos¢ 15 Shown in a ™ ; 
consists of a trough laid between the rails at some level part 


the line, and ing for of about a quarter of a iow 
of the line, and extending 10% ing aphte the trough is kept | them, and could not obey that indented by the signal 
charged with water from a ing supply cistern. | thus there would great risk of —- id wane onl, 
The tender is fitted with a pi bottom part of which} Now these various precautions mig ’ 


; i «ti _ until the last few years, did entirely depend upon, 
ile direction to hla ‘te the care of the signalman, who was heedful to put oy or 
right for the line intended, and to put his signals to — 
they should not conflict, that is to say, in the simples S 
all junctions, such as the junction before us, he ph | 
sure that the relative positions of seven signal levers 
two point levers, nine in all, were correct. 


[ 


can be let down when d nis bottor 
minates in an orifice poin in the direction in which 
train is going. Supposing the driver is in want of water, 
on approaching one of these troughs he lowers — 50 
that it hangs down toa point a little above the 


the trough; but as this is of n close ended, it migh' 
appear ~ though the mouth oe ple would come in con- 








tact with the end ; this is obviated by giving the rails for a (To be continued). 

few yards before arriving ey oie gg sy = z NS 
rough. py this contrivanes the bottom of the => LarrEncoLontat sat the whole of the Phnom way will 
carried cleat above theend, and then the engine going na ry po Shat trai be running from Montreal to 


will 
Halifax. The line has been for some months open from 


. hill, immerses the orifice in the water, and 
tisurved Root loreed agai Favie, « distance of 85 miles. 
has 1 


the curved floor of the orifies being fi 

cnasce it be site ay She pipe aut fill the . At the 

further end of the 

and by this means the is lifted clear out of the trough. 
I now come to the safety appliances which bave 


appliances are also used for the avoiding of collisions where 
ona 


rail another and indeed where 
cnibwase aaa ' oe ee cross rivers, or 


. A ordinary fnetion of «Goa e of railway is shown in 
the diagram. main line i i 
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COTTON SPINNING MACHINERY. 
CONSTRUCTED BY MESSRS. JACOB RIETER AND COMPANY, ENGINEERS, WINTERTHUR. 
(For Description, see next Page.) 
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gravel; and, so firmly are the pebbles, large and small, 
wriggled and — in’ by the action of the current, that 
the men now find it easier to dig « fresh hole in the rock, than 
to get the pebbles out again. 

Again, on the Welsh side of the river, the foundations of 
some of the low-water piers at Portskewet were excavated a 
certain distance into the hard mari in order to receive the 
footing of brickwork. The excavation was done at the low- 
water of one spring tide, and the brickwork was put in dur- 
ing the next low-water. In all such cases considerable quan- 
_ of gravel were washed into the holes during the single 
tide. 

Now it must be borne in mind that, in both these instances, 
the holes which were filled with gravel as described, were 
not in the line of the strongest currents, and that they were 





| 
| 


at an elevation of 70 ft. above the floor of the deeper chan- | 


nels of the river where the strongest currents are found, and 
where the greater quantity of the gravel must run. 3 
There can be no doubt therefore that very large quantities 


of gravel aod sand do, as has been said, roll up and down | and 


the Shoots with the ebb and flow of spring tides. 

Returning now to the comparison of the three ways before 
mentioned of ing the railway traffic across river, 
we come, in the first place, to the steam ferry . 

An Act of Parli t was obtained in 1857 by the Bristol 
and South Wales Union Company, the late L. K. Branel being 
the engineer. It had always been the intention of Mr 
Brunel to make this ferry, in the end, fit for the conveyance 
of coal and other heavy goods in the truck; but he thought 
it advisable, in the first place, to open it for passengers only, 
and thus to have the opportunity of gaining further experi- 
ence of its capabilities and requirements before he decided 
u Gp pian to Do adoptad for the conveyance of the heavy 

finished. 





pon 
goods. He did not, however, live to see even the passenger 


Bristol and South Wales Union line and ferry were 
opened for passenger traffic in September, 1863. The writer 
was the engineer in charge during its construction, and from 


i 











the observations he then made, he came to the conclusion 
that the difficulties and the cost of making and maintaining | 
a steam ferry adequate to convey the very large and heavy | 
traffic anticipated, would be so great that it could not profit- | 
= attempted. | 
king, in the second place, at a bridge: There is no | 
doubt that the construction of a bridge across the Severn at | 
this point would be attended with great risk and expense. | 
It will not be necessary to occupy the time of the section by | 
going into this question further than to say that the crossing | 
of the Shoots channel by a bri is a great difficulty. The 
bridge must be 100 ft. above high water, and 
cross the Shoots by one enormous span 
wise involve the placing of two piers in this swift channel, | 
here 100 ft. deep at high water; and then the central 
must be 700 ft. or 800 ft. They Sos sek Sh Beare 
Thirdly. With regard to a tunnel, alt 
large one, all the conditions are fa 
the marl, which is impervious to water ; the horizonal position 


| 
| 


hardness 
the strength of the current and the foulness of the water, as 
before described, are favourable to the construction | 





| 
| 
of the of rock bounding the Shoots; even | 
; 
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_ work that is now being carried out. 


the 
After Parliamentary powers had been obtained, the first 


| thing to be done was do'ind out, as exactly as possible, what 
| the Shoots channel was like 
| 800 yards included within the limits of deviation, so that the 


best point for crossing might be fixed upon. The usual 


| limits of 100 yards on each side having been purposely in- 


creased to 150 yards at this place in order to give a wider 
choice of ground in fixing that point. 

Thie was done by ane cross sections of the Shoote 
channel at every ten yards along the whole’ of the 300 yards 
within the Parliamentary limits. 

In order to be of any use, these cross sections had to be 


| taken with great care and —. and the obtaining of 


them was a matter of some trou t was done in this way: 

The water depths were taken by soundings out of a good, 
stiff boat built for the p which was rowed by four 
men. The actual soundings were taken with a heavy lead 
at the bottom of a twisted wire. The wire was coiled round 
the drum of a machine, which was made for the purpose, 
and be oe of itself, ee = length of wire run 
out. It was managed by one of the assistant engineers. 

A second engineer kept the boat exactly in the line of two 

les, which had previously been carefully fixed upon the 
sap Bi rocks in the line of the intended section ; thie en- 
gineer, also, at every sounding, took the angle with « sextant 


| tioms combined aed worked out goods ete 
| of each sounding, and from these the sections were plot 
the 


current at ebb and flow of tide is 
so great that soundings could onl be taken for a short time 
and 


at the turn of the tide, 
low water of spring tides, it wae found that 
on’ 
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This appears to be a fit time to say a few words about the 
remarkable low-water channe! called the Shoots, regard- 
ing which every one of the under-mentioned facts is worthy 
of attention. 


The channel is plainly indicated upon the large plan on | 


the wall, where it is seen to cut across the English Stones in 
a somewhat curved and oblique direction, and through « 
very bard part of them. 


At the point where the centre line of the tunnel crosses, | 
it will be observed on the section that it has a breadth of | 


shout 460 yards at the tep and 280 yards at the bottom, 


with a depth of from 50 ft. to 55 ft. in the deeper parts. It | 
will be noticed that the Welsh side of the channel is greatly | 


more steep than the English side, and that although the 
deeper parts of the floor are comparatively level, the deepest 
partis on the Welsh side. 
the bottom is furrowed like a ploughed field, or the teeth of 
& ow. 

All these observations apply equally to every section that 
was taken. 

On both sides of the Shoots, also, the beds of rock which 
ebb dry at low water are remarkably level, and are formed of 
strong beds of very hard sandstone and conglomerate. A 
boring also which was made on the eastern edge of the 
Shoots proved that there was nothicg but hard rock down 
to the bottom. 

These are the facts, now for the theories. 

The opinion has been held by some persons that this 
Channel is due to « geological fissure through the rocks 
caused by upheaval—but this supposition is in no way con- 
sistent with the facts above mentioned ; for example, if such 
@ fissure had been caused by upheaval, the beds of rock 
must have dipped away from the Shoots instead of being 


level. The bottom also, instead of being a firm and level bed | 


of rock all along, would have been a mass of comparatively 
loose débris which the current would bave scoured into deep 
ho'ee. 

On the other hand, the true explanation of the cause 
which formed this channel appears to be, probably, that it 
has been gradually fretted away during the course of ages 
by the action of the powerful current, aided by the large 
quantities of gravel which are carried up and down by it 

It has only to be conceived that, at the time when the 
Severn firet began to run down this way, and before the 
bar ke or cliffe on each side had been worn back, the surface 
of the ground was undulating, as it is elsewhere. The river 
waters would, of course, follow the lowest natural channel 
that was to be found, and, in this case, that channel may 
have been narrow, and in the place where the Shoots are 
now found. The rise and fall of the tide being then, as now 


very great, it would roll up and down this channel large | 
quantities of gravel; and this gravel would gradually and | 
eunstantly deepen the channel along the deeper parts of the 


course of the stream; so that, as the river was gradually 
widened by the action of the water alone on the sides, 


this original channel would still continue to be the deepest | 


and consequently the main pathway of the water-driven 
pebbles. 

All the facts of the case answer to this supposition: The 
Shoote floor being in form like ridge and furrow may be 


sorounted for by considering the course of the pebbles, which | 
would naturally seek the furrows and keep on deepening them. | 


This would continue until, in the course of time, the bed 
would be worn through extensively in the furrows; the 
ridges wou'd then fall over and be carried away, and be thus 
porns from attaining any t elevation. These com- 

ined actions might be exposed to produce very much such 
& fl or as is found there. 

Again, the form of the Shoots channel being somewhat 
curved, the greater furce of the current and the Coane mass 
of pebbles are, to a certain 
shore; this accounts for the deepest water and the steepest 
slope being found on that side. 


The rate of wear must, however, have been very slow: 


for the hard rock has only been worn down to a depth of | 


about 701!t. since the time when the river first ran this 


way—e rate of, it may be, less than a foot in ten thousand | 


ears. 


After the exact position of the centre line had been deter- | 


mined upon, it was at first proposed to sink the shaft upon 
the low-water rocks close to the edge of the Shoots on 
the Welsh side; but the building of a shaft-head upon these 
tucks was strongly opposed by those who were interested in 
the navigation ot the river. This, combined with other con- 
siderations of convenience, led to its bein placed on shore in 
its present position, though it is balf ® mile from the 
theots, under which the object at present is to drive a 
heading. as before stated. 

The shaft now sunk will form a permanent pumping sta- 
tion, and the heading now in progress wil! form @ permanent 
drain from the lowest point under the Shoots. 

The shaft was begun in March, 1873. 

The strata passed through, as shown on the section, were 
as follows: 

The first 85 ft. are in the new red sandstone and marl. 
Under the top soil was a 6 ft. bed of fine sand, and under- 
neath that a bed of yellow sandstone 13 ft. thick of the sort 
which appears in the cliffs of the old Roman camp hard by. 


It will aleo be remarked that | 


ee, thrown against the Welsh | 


| of coal and clay shale was met with ; 
a little more water. 


| conglomerate, 4 ft. thick, was passed through. This bed is 
| supposed to represent the sian conglomerate. 

} Tomodiately under this bed, at a depth of 91 ft. lay the 
| Pennant sandstone, reaching to a depth of 110 ft., or 19 ft. 
| in thickness. Water was found also between the joints of 
this sandstone, but below this no more water was found in 
the shaft. 

Below the Pennant was found 27 ft. of clay shale, with a 
thin 2in. seam of coal. The shaft was now 137 ft. deep, and 
down to this point the strata had been nearly horizontal, 
| but with a slight dip to the S.E. 

Under this clay shale came a bed, about § ft. thick, of coal 
and clay shale jumbled up together, and under this again a 
| bed of millstone grit, 11 ft. thick, and dipping at an angle of 
about | in 8 to the S.E. 

Under the millstone grit were found beds of firestone and 
shale, about 6 ft. thick ; and then a remarkable bed made up 
of lumps of mountain limestone embedded in clay shale, 
14 ft. thick. The lamps of limestone varied in size from small 
pieces up to lumpses big as a wheel-barrow. \ The corners 
| were all angular, and every lump was embedded in a firm, 

pale ‘chocolate coloured fireclay. This reached to a depth 
177 ft. 

Lastly came a very hard, close-grained, red firestone, or 
ironstone as the miners called it, in regular beds from 6 in. 
to 12 in. thick, but with thin layers of hard fireclay in the 

| joints about an inch thick. This sort of rock was found al! 
the way to the bottom of the shaft, 200 ft. down. These latter 
beds all dipped alike, at a rate of about 1 in 8 to the 5.E. 
The bottom of the shaft was reached and the heading 
| started in December, 1874. 

The pumps had now to be fixed in their permanent posi- 
tions, and as it was, of course, decided to drive the heading 
by the use of the new rock drills, the air pumps, and other 
machinery necessary for this purpose had to be procured and 
fixed in place. 

the mean time the miners went to work in the old 
festioned way with hand drills,-working night and day in 
12 hour shifts; but they could only get on slowly by this 
means—never, in fact, doing more than four yards in a week 
The McKean drills were set to work at the end of January, 


1875. 
These drills were entirely new to the men, and it was 
}amusing to hear how much they were at first prejudiced 
| against their use, saying thet they believed they could get on 
| better in the old way. However, after using them for a few 
| days, and before they were aware of any change in their 
| opinions, the air pump happened to break down, and the 
men had to go to work for a few shifts in the old style. Their 
| eyes were then opened all at once. They appeared to them- 
selves to be doing nothing, a)though they worked hard at it, 
and after this there was no more grumbling at the new- 
fashioned drills. 
| Dynamite was aleo used instead of the old fashioned blast- 
| ing powder, and with capital effect. The difference in the 
effect of the two explosives appears to be this: The dynamite 
| breaks up the rock blown away into smal] pieces so that it 
| can at once be shovelled up into the trams, while the powder 
often leaves a good deal of sledge work. The'dynamite blows 
to the very bottom of the hole, and thus makes a gain of 
some inches in every set of charges over the powder. The 
dynamite also cuts away the blasted rock cleaner from the 
roof and sides, thus leaving few powder shakes and loose 
pieces behind. This last effect is very striking to an old 
miner. 

The men now worked in three eight-hour shifts, and ac- 
complished from 14 to 18 yards in the week. A good hard 
and firm rock was found to be the ‘material in which 
| they could go ahead the fastest; where the material was 
softer and timbering was required they could not do so 
much. 

The heading is 7 ft. square, and was started at a depth of 
| 42 ft. below the rail level, with a rise of 1 in 480 towards the 
lowest point under the Shoots, about 800 yards from the 
shaft. It will thus, when the tunnel is completed, form the 
| permanent drain to the tunnel; the pumping station being 
at the shaft on shore. 

In driving the heading, the same strata were met with as 
those found in the lower parts of the shaft, but the beds 
| were found to be much distorted ; so that, instead of arriving 

at the bed of millstone grit at from 70 to 80 yards in, as 
| would have been the case if the dip of 1 in 8 had been main- 
| tained, it was not met with until the heading had advanced 
| to 180 yards from the shaft. 

| When the heading had attained « length of about 200 
| yards the ventilation was not sufficient. The discharge of 
| the compressed air used in driving the McKean drills kept 
| the heading well ventilated at the face, but the dynamite 
|smoke hung about the middle parts very much and gave 
| headache to persons passing along those parts. Some 12-in 

galvanised iron pipes were then laid along the heading and 

connected with one of Schieles’ fans, on top, which was 
| driven so as to draw out the air. This has made the heading 


j 
| 
| 
| 


| perfectly clear and fresh all along, and will, apparently, do 
| #0 te the end. 


it, the jumbled bed 
here also was found 
This bed was bad to stand, and required 


Aer passing through the millstone 


The remainder of the distance, down to a depth of 85 ft., | close timbering all round. It was found to be of about 


was all in a very hard red marl. 

In a through this red marl a strong spring of water 
wes met with, at about 45 ft. down, which yielded about 12,000 
gslons an hour, and made it necessary to employ « steam 
pump. One of Tangye’s direct action pumps was procured, 
end this enabled the miners to go down another three or four 
yards, when a mach larger spring of 27,000 gallons an hour 
was tapped. Although the small pump threw up a large 
quantity of water it could not contend with such a spring 
es this. A fifteen-inch Cornish pump was therefore obtained, 
en? this enabled the miners to carry the shaft to the bottom. 
4 second pump of the same size being, however, provided in 


orcer to prevent the loss of time by accidental sto es. : 
marl a yery i bed of 


At the bottom of the new 


| the same thickness as in the shaft, but the dip was not so 
| regular. 


Atter this the clay shale was entered, but it was found to 
be dipping in the same irregular manner as the beds already 
passed through, until, at a distance of 300 yards from the 
shaft, strong Pennant rock was found in the roof. 

Since this time the heading has been entirely in the Pen- 
nant sandstone. This rockis very hard and strong, but it is, 
at the same time, jounty, os is usually the case with Pennant ; 
a good deal of water also comes in through some of the 
joints, which makes the work very wet there. The heading 
is now nearly 100 yards in the Pennant rock; that is, nearly 


| 400 yards from the shaft. The dip of the beds does not now 


exceed 1 in 30. 


And now, in conclusion, it may be observed that, as the 
Shoots channel is in the hard Pennant sandstone above, and 
as the heading is well into the same sort of rock below, the 
natural conclusion is that the whole of that part of the 
tunnel which will be under the Shoots, will have to be cut 
through this hard Pennant sandstone; and, it may be added, 
that a good, strong, and self-supporting rock like this makes 
a most favourable ground for the construction of the Severn 
Tunnel. 


BRIDGE OVER THE RIVER SEVERN. 

We illustrate on page 196, by a perspective view, the new 
bridge over the River Severn, which when completed will 
connect the Great Western and the Severn and Wye rail- 
ways with the Midland. When completed the bri Dam 
cross the river near Purton Passage, and the Severn Bridge 
Railway, which will connect the systems above-named, will 
be five miles in len commencing at Lydney and termi- 
nating at the Berkeley New 

The bridge will be —e follows : 

t. in. 








in ft. in 
1 span of 134 6 ms 134 6 
2 2 827 0 = 654 0 
e+ 1710 = 855 0 
13 » 134 0 ot 1742 0 
lewing span 196 0 2 196 0 


3581 6 

The swing span will cross the Gloucester and Berkeley 
ship canal on the south side. On the north side the ap- 

roaches will consist of a viaduct of 12 arches 70 ft. high 
Tine bridge will be carried by bowstring girders, resting on 
cast-iron cylinders filled with concrete or brickwork, and the 
headway decreases from 70 ft. for the 327-ft. span to 50 ft. 
The total weight of ironwork is about 6800 tons, and the 
contract for this has been let to the Windsor Iron Company 
for 190,0001. The joint engineers of the bridge are Mr. 
G. W. Keeling aod Mr. G. W. Owen, Mr. Thomes E. Har- 
rison acting as consulting engineer. 


RIETER’S COTTON PREPARING 
MACHINERY. 

WE illustrate on page 197 some improvements recently in- 
troduced into cotton spinning and preparing machinery, by 
Messrs. Jacob Rieter and Co., of Winterthur. The first of 
these is in a carding machine, and consists of a combination 
for cleaning the drum and ecards. The cleaning apparatus 
for the cards is on the well-known system of Wellman, 
slightly modified so as to have a more rapid action. The 
drum cleaning arrangement is shown in the drawings, the 
arrows indicating the movements of the different parts. Be- 
neath the drum is placed a roller a covered with iron wire 
brushes which rotates more rapidly than the drum, and re- 
moves all the impurities aceuurulated as well as any good 
fibres remaining. ‘These latter are removed by the roller }, 


running in contact with o, but at a higher speed, and 
which returns part of the fibres to the drum and part 
to the roller c. The secoud improvement refers to the flyers 


and flyer spindles. In this arrangement Messrs. Rieter and 
Co. bave endeavoured to remove the vibration common to 
these, and which limits the amount of production, by re- 
stricting the speed at which they can be driven. In the 
arrangement shown the flyer spindle is driven by the bevel 
wheel ¢, as with the pinion g. This pinion revolves 
around the stud e, the top of which is recessed and forms a 
step in which the flyer spimdle revolves, the latter being 
driven by means of the clutch formed on the top of the 
bevel pinion g, and a full-sized section of which on the 
line c d is shown. By means of the long sleeve a, the 
spindles are kept very steady. 
INTERNATIONAL PATENT LAWS. 
On Assimilation of the Laws and Practice of various 
Nations in Relation to the Protection of Inventions. 
By Liorp Wrss, A.LC.E.* 

Dvntno the last few years there has been a good deal of 
talk about international patents and assimilation of Patent 
Laws. 

In reply to a member of the English Select Committee on 
Letters Patent in 1872, I exp d the opinion that if an 
International Patent Law could be devised satisfactorily it 
would be of great advantage. I stillthink so. But I may 
add that, assuming the words “international Patent Law” to 
mean that one patent should cover the whole of the countries 
concerned, I fail to see a method of achieving that object. 

Assimilation of the Patent Laws and practice of different 
nations coupled with a sort of international arrangement, is 
far more susceptible of accomplishment. For inasmuch as 
the laws in existence in various countries seem to have been 











borrowed to a ter or less extent from the English, it be- 
comes self-evident that, given a good law and practice as a 
tandard, the delling of other laws to aceord would be 





an undertaking not presenting any insuperable difficulty. 

An exhaustive i ion of this comprehensive subject 
would oceupy far more time than is now available. I must 
be content to submit in outline with brief explanations some 
suggestions, the adoption of which I believe would conduce 
to a satisfactory system. 

The first requimte of an efficiert Patent Law administration 
is dcom it staff of officials to prepare and keep for official 
and public reference records as ample as possible of all known 
industrial arts and manufactures. , 

In furtherance of this oo hae y authenticated communi- 
a ee submi in duly prescribed form, 

ight be ied in records, together with the names and 
paya case 
the length of the communication and the complexity of the 








* Read at the Hague before the International Law Con- 
ference. 
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drawings, if any. Communications beyond a certain length,| The E ae erent anes has worked | bunals presence cause uneasiness to inven- 
daly preeibed, might be subbed thas cen toma very well pate = whole, ite duration—six Loe for notwithstanding’ his, wel ested sied and 
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would provide for those cases--if there be any—in which in- 

ventors at the present time take out patents, as has been 

alleged, simply to protect themselves against subsequent 
tentees. 


Copies of their respective records, specifications, and other 
documents relating to inventions should be interchan 

the various states et frequent intervals, so that the informa- 
tion available to the public in each country may be as com- 
plete and to as recent a date as possible. 

It seems reasonable that where a patent has been applied 
for in one country subsequent publication of the invention 
during a limited period—say twelve months—should not 
necessarily prejudice the original icant’s right to patents 
in other countries. To this end on positing his original a 
plication the applicant should be requi epecly the 
countries in respect of which he desires to retain the op’ of 
cbtaining patents, and in respect of each such country should 
be required with his original application to deposit a nominal 
registration fee, and an extra copy of his provisional speci- 
fication for immediate transmission to the country to which 
the reservation applies. A notification of the reservation 
should be entered on the records of the country in which the 
original application is made, and a like noti ion should 
accompany every document concerning the invention officially 
remitted to each of the countries reserved, the applicant to 
be deemed to have abandoned his right to ask for a patent 
in any country so reserved, where not exercised within the 
delay above provided. 

The Vienna Patent Congress laid it down that only the 
inventor himself, or his legal representative, should be entitled 
to a patent. 

This proposition, when considered in connexion with inter- 
national arrangements, opens up the very large and some- 
what difficult question, who shall be the inventor? 
by which I assume is meant the first inventor. 

If the principle is to be strietly and universally enforced 
that only the first man who shali have had an invention in 
his mind, shall be entitled to a patent for it anywhere, it is 
difficult to conceive that any patent could ever Coons fairly 
reliable as a property for investment. There would be con- 
stant risk of some earlier inventor turning up and invalidat- 
ing the patent. 

‘or this reason, and as the fundamental object of a patent | 
law is to indace the early communication of new inventions, | 
it seems desirable that, save in cases of fraud, the original ap- | 
plicant should be regarded as in the eye of the law the first | 
laventor. i 

Asev ming the plan of registration I have hinted at to be | 
established, I would suggest that in countries as respects 
which notification of reservation shall have been filed, the | 
party filing it should take precedence of others as from the | 
date of such filing. For example, assuming that on the 1st | 
January, A applied in the United States for a patent, and re- | 
served the right of patenting in England, that on the 7th | 
January, B, an independent inventor of a similar thing, ap- | 
plied in England for a patent, and that seven days later, 
namely, onthe 14th January, the notification of A’s inven- | 
tion and reservation reached England from America. Then | 
B should be required in his final specification to admit the 
prior existence of A’s invention, and A’s English patent 
should not be prejudiced by B’s prior English application. 

Every application for letters patent should undergo exami- 
nation limited to the questions whether the specifications are 
clear and whether the invention is open to objection as being 
contrary to morality, or wanting im novelty, regard being 
had to prior publications in the Patent Office. 

Should the result of the examination as to novelty be un- 
favourable, the applicant should be nevertheless entitled to ob- 
tain his patent subject to the insertion in his specification of | 
an acknowledgment of the existence of the prior matter 
found and pointed out by the Patent Office officials, with a 
clear statement of what he nevertheless claims. 

Patents should be refused only in cases of fraud or where 
the invention is contrary to morality. Other points should 
be left to be adjudicated upon by the courts only in case the 
validity of the patent should come into question. 

There should be no publication of any report or opinion of 
the examining authorities as respects any application for a 
patent, saving reports of proceedings in disputed cases. 

Thus on the one hand applicants who had been anticipated 
“vould be saved the useless expenditure they might incur if 
left in ignorance of the fact; and on the other hand, they 
could not become sufferers by reason of any erroneous judg- 
ment of the examining authorities. Moreover, the public 
would be amply protected by having all the facts (and facts 
only) placed in juxtaposition before them in the specifica- 
tion. 

Where the examining authorities have the power of refus- 
ing an application for a patent on the ground of want of 
novelty, there must always be considerable risk of injustice to 
the inventor, there being in many instances scope for diver- 
sity of opinion. Nor is the — obviated by providing 
means of appeal. Appeals are somewhat costly, consequently, 
in @ pecuniary sense, might may in the long run prevail over 
right. 

Manors, where the power of refusal obtains as in the 
United States, there results a widespread idea that a patent 
once granted is petals indefeasible. Of oo 
well acquainted with the law know better, but I am the 
moment speaking of members of the outside public who may 
nevertheless have interests at stake. 

Now I think the plan above proposed, whilst securing 
justice alike to the inventor and the public, would not be 
liable to such misinterpretation. 

Provisional protection should be granted for twelve months 
ata nominal cost to allow time not only for perfeeting the 
invention so that it may be any and fully described in 
the complete specification, but also for obtaining if needful 





10th year, and 60/. at the end of the 15th year, 
In the absence of prior publication or notification of 
reservation by an i t inventor, the validity or 
duration of a patent in any one coun not 
be in any way disturbed by the circumstance of a of 
earlier date having been granted elsewhere for same 
invention. It is usual at present for a patent in one 
a die with that previously gran 
term elsewhere. 


say Baden—probably applies for his home patent first, and 
afterwards obtains a patent in England or in the United 
States. The invention may be valuable, and there may be 
capitalists ready to purchase the last mentioned patents. 
Now as a matter of fact—the Badish patent being he thoes 

only—the English and United States patents, which 
e being applied for earlier might have been valid for 
14 years 17 years respectively, will become void on the 
expiration of the Badish patent. I need not explain what 
serious practical difficulties this feature in various patent 
iaws gives rise to, especially where an invention is sought to 
be patented in many countries. What may be the advantages 
of such a provision | have yet to iearn. 

The patentee should be at liberty, from time to time, on 
payment of a moderate fee, to add to his original t any 
improvements he may have made which clearly involve the 
use of the main claim granted to him under the original 
patent. By this plan many minor improvements of much 

ical value in carrying out an invention, yet perhaps not 
such as might be considered worthy of ial patents, would 
be recorded, and so the knowledge acquired by the public on 
the expiration of the original patent would be of far greater 
utility, as the invention would be recorded in its most perfect 
orm. 

The owner of a patent should be at liberty from time to 
time to amend the specification either by disclaimer or 
memorandum of alteration, in the manner at present practised 
in England, or, perhaps better, by having the patent reissued 
on a new specification as is done in the United States. 

A patentee should not be compelled x his invention in 
operation within any specified period. It is the object of a 
patentee to get his invention into successful commercial 
operation; the sooner it is so the sooner does he reap benefit 
from it. 

Now the laws of many countries provide that a patent shall 
become void should the invention not be worked in the 
country within a specified time— varying in different 
countries—from date of the grant, likewise in the event of 
the working of the invention being afterwards interrupted for 
a certain specified time. 

The intention of course is to promote industrial and ecom- 
mercial activity in the country coneerned, but the i 
working of such provisions is eminently unsatisfactory. 
Whilst they fail in many instances to achieve the object aimed 
at, they have the effect of seriously hampering patent pro- 
perty. Even in those countries where the authorities require 
formal proof of due working, and in default annul the patent 
forthwith, it constantly happens that the mere letter of the 
law is complied with, its spirit — utterly ignored. 

It iseasy to see that cases will frequently arise where 
compliance with such provisions will be beyond the patentee’s 
power, by reason of pecuniary inability to do what is un- 
reasonably required of him within the limited time allowed. 
Thus his patent will be forfeited without just cause. 

Nor should the patentee be precluded trom importing into 
a country in which he bas a patent articles according to that 
patent made in another country. The circumstance that 
articles so made are bought and sold tends to promote trade 
and commerce, and it is surely to the advantage of a State to 
have its ce promoted by trade in improved articles of 
menufacture, even though made abroad. Supposing a 

thy 





patentee to have a manufactory in one country, gene- 
rally the less able to start works in another, since 
be in both places to look after his interests. 

But where he does not by himself, or t licensees, 
carry on the manfacture within the country for which be 
holds a patent, if any responsible manufacturer in that 
country be desirous of working under the patent, it seems 
fair, though it would generaliy be unnecessary, to require 
the patentee to grant a license im consideration of a reason- 
able royalty. In the event of disagreement the rate might 
be decided by som+ impartial competent tribunal, the ra'e of 
royalty to be subject to revision from time to time as cireum- 
stances might show to be advisable. I am not prepared to 
say that this system of compelling a patentee to at 
licenses should hold as against a patentee who either is him- 
self engaged in the manufacture of the patented article 
within the concerned or has a license there. : 

It seems desi that when trying questions of validity 
andof infringement of letters patent, the be aided 
y desege a impartial technical assessors, and that all of 

should be open to challenge on the ground of a 
known to hold views antagonistic to patents. I say this ad- 
visedly*; it is a point to which I am desirous of directing 
special attention. The law is interpreted by judges who may 
take different views as to what t of invention should 
suffice to support a patent. In this there are at the 














the co-operation of capitalists. 


respect : Y 
present time elements in the constitution of the English tri- 


place to hope that interesting and valuable m on 
that fundamental point will result from the approaching dis- 
cussion. 


: 


discussion on most importan: subject is a imper- 
substitute for what you would Waloubiedly hows had 
our late respected colleague—Mr. Webster—had ho 
spared to attend this con . As, however, it was 
privilege on several occasions to co-operate with him in 
vouring to promote amendment in patent practice, I 
it may not be considered altogether inappropriate that 
thus endeavour to direct the contin attention 
of our Association to a subject he had so much at heart. 
SIR WILLIAM THOMSON’S SELF- 
REGISTERING TIDE GAUGE,* 

Tue principal characteristics of this machine, and points 
in which it differs from other tide gauges, are the following : 
A small float about 4 in. in diameter, steadied in a vertical 
pipe, is used, and communicates a vertical motion to a 
marker fitted with a glass or metal pen constructed on Mr. 
Froude’s method. This marker is guided at five points 
only, so as to leave it the required freedom to move in one 
direction with the minimum of guide friction. Its weight 
is just sufficient to balance the very small tension of the 
float line, which is a fine platinum wire. Instead of tracing 
a fortnight’s tide curves one above the other upon one 
piece of paper in a somewhat confusing way (as in the 
ordinary instrament), a long ribbon of paper is employed, 
upon which a whole year's tides (or more if required) 
ean be indicated. The curves are made to rise and fall 
stecply (by making the rotation of the paper dram slow 
compared with the vertical motion of the marker), and 
thus only a small length of paper is required each day. 
The hours are indicated always by little notches on the 
curve, produced by an ingenious mechaniam. By these 
means not only is the reading of the carves made a much 
easier operation, but the possibilities of inaccuracy are very 
much reduced. 


Sqr? 


rit 








Tur Untrepv Srares Navy.—Messrs. Roach, of Chester, 
Pennsylvania—who bave now from 1200 to 1300 men in 
their yard—are engaged in rebuilding the monitor Mian- 
tomah for the United States Government. 





Tae Screnriric Apparatus Exnipition or 1876.— 
As our readers may be aware it is intended to have an ex- 
hibition of scientiie apparatus, to be held at South Ken- 
20g in 1876, the present arrangements being that it is 
to be opened on April ist. The Committee of Council on 
Education, Science, and Art Department have just issued 
a kind of syllabus indicating the articles that will be 
admissible. The exhibits are to inclade such instruments 
and apparatus as are employed for scientific research, e :- 
periment, and pupil teaching. It is also intended to include 
matters that will illustrate tue progress of science and its 
technical applications, with others of a more special kind, 
but of interest and value. In cases where original 

tus, &c., cannot be sent, models, drawings, and 
Seatagteghe will be admitted. In certain cases apparatus 
may be arranged in such successive order, that the steps of 
scientific investigation may be readily followed. A valuable 
provision will be that of, as far as found practicable, 
systematically explaining and illustrating the use of the 
apparatus, &c, ‘The committee appeal to those institutions 
or individuals who instraments, &c., of historic 
interest to lend them. The entire exhibition will consist of 
eighteen sections, embracing arithmetic, geometry, measurs- 
ment, kinematics, statics, d jes, molecular physics, 
sound, light, heat, magnetism, electricity, astronomy, 
—— fe = npn oe gp tegen 
ing, min , erystaliography, > * 
Cology.. Instruments repensenting the theoretical and 
ts of each of these subjects will bo 
shown. The committee selected to carry out the object of 
the exhibition embraces some of the most eminent men to 
each department above-named, the engineering branch 
being specially well represented. If the whole matter be 
carried out in a liberal and practical manner, the exhibition 
poe rope agg ag ser goo bert nee for iy tary or 
ought to be, the first attempt of the kind yet 
made to arrange an entire series of scientific inatruments. 
Hitherto such have only been shown in the « of the 
ordinary instrament makers, and that on a and im- 
perfect scale. 
* Described by the inventor to Section G of the British 





Association at Bristol. 
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This appears to be a fit time to any a few words about the 
remarkable low-water channel called the Shoots, regard- 
ing which every one of the under-mentioned facts is worthy 
of attention. 

The channel is plainly indicated upon the large plan on 


the wall, where it is seen to cut across the English Stones in | 


& somewhat curved and oblique direction, and through a 
very bard part of them. 


At the point where the centre line of the tunnel crosses, | 


it will be observed on the section that it has a breadth of 


shout 460 yards at the top end 280 yards at the bottom, | 
with a depth of from 50 ft. to 65 ft. in the deeper parts. It | 


will be noticed that the Welsh side of the channel is greatly 
more steep than the English side, and that although the 
deeper parts of the floor are comparatively level, the deepest 


partis on the Welsh side. It will also be remarked that | 


the bottom is furrowed like a ploughed field, or the teeth of 
a saw. 

All these observations apply equally to every section that 
was taken. 

On both sides of the Shoots, aleo, the beds of rock which 
ebb dry at low water are remarkably level, and ere formed of 
strong beds of very hard sandstone and conglomerate. A 
boring also which was made on the eastern edge of the 
Shoots proved that there was nothing but hard rock down 
to the bottom. 

These are the facts, now for the theories. 

The opinion has been held by some persons that this 
Channel is due to a geological fissure through the rocks 


caused by upheaval—bat this supposition is in no way con- | 


sistent with the facts above mentioned ; for example, if such 
a fissure had been caused by upheaval, the beds of rock 
must have dipped away from the Shoots instead of being 
level. The bottom also, instead of being a firm and level bed 
of rock all along, would have been a mass of comparatively 
loose débris which the current would have scoured into deep 
holes. 

On the other hand, the true explanation of the cause 
which formed this channel appears to be, probably, that it 


has been gradually fretted away during the course of ages | 


by the action of the powerful current, aided by the large 
quantities of gravel which are carried up and down by it 

It has only to be conceived that, at the time when the 
Severn first began to run down this way, and before the 
ba: ke or cliffs on each side had been worn back, the surface 


of the ground was undulating, as it is elsewhere. The river | 


waters would, of course, follow the jowest natural channe! 


that was to be found, and, in this case, that channel may | 


have been narrow, and in the place where the Shoots are 


now found. The rise and fall of the tide being then, as now, | 


very great, it would roll up and down this channel large 
quantities of gravel; and this gravel would gradually and 
constantly deepen the channel along the deeper parts of the 


course of the stream; so that, as the river was gradually | 


widened by the action of the water alone on the sides, 
this original channel would stil] continue to be the deepest 
and consequently the main pathway of the water-driven 
pebbles. 

All the facts of the case answer to this supposition: The 
Shoots floor being in form like ridge and furrow may be 
eccounted for by considering the course of the pebbles, which 
would naturally seek the furrows and keep on deepening them. 
This would continue until, in the course of time, the bed 
would be worn through extensively in the furrows; the 
ridges wou'd then fall over and be carried away, and be thus 
—— from attaining any t elevation. These com- 

ined actions might be Semel to produce very much such 
@ fl or as is found there. 

Again, the form of the Shoots channel being somewhat 

curved, the greater force of the current and the larger mass 


of pebbles are, to a certain degree, thrown against the Welsh | 
shore; this accounts for the deepest water and the steepest | 
| 42 ft. below the rail level, with a rise of 1 in 480 towards the 


slope being found on that side. 
The rate of wear must, however, have been very slow; 


for the bard rock has only been worn down to a depth of | 


sbout 70it. since the time when the river first ran this 


way—ae rate of, it may be, less than a foot in ten thousand | 


i are. 
After the exact position of the centre line had been deter- 
mined upon, it was at first proposed to sink the shaft upon 


the low-water rocks close to the edge of the Shoots on | 


the Welsh side; but the building of a shaft-head upon these 
rucks was strongly opposed by those who were interested in 
the navigation of the river. This, combined with other con- 
siderations of convenience, led to ite being placed on shore in 
its present position, though it is half a mile from the 
theote, under which the object at present is to drive a 
heeding, as before stated. 

The shaft now sunk will form a permanent pumping sta- 
tion, and the beading now in progress wil! form a permanent 
drain from the lowest point under the Shoots. 

The shaft was begun in March, 1873. 

1 - strata passed through, as shown on the section, were 
as fullows: 


| conglomerate, 4 ft. thick, was passed ene This bed is 
supposed to represent the magnesian cong rate. 
Elede under this bed, at a depth of 91 ft., lay the 
| Pennant sandstone, reaching to a depth of 110 ft., or 19 ft. 
| in thickners. Water was found also between the joints of 
this sandstone, but below this no more water was found in 
the shaft. 
Below the Pennant was found 27 ft. of clay shale, with a 
thin 2in. seam of coal. The shaft was now 137 ft. deep, and 
down to thie point the strata had been nearly horizontal, 
but with a slight dip to the S.E. 
Under this clay shale came a bed, about 8 ft. thiek, of coal 
| and clay shale jumbled up together, and under this again a 
| bed of millstone grit, 11 ft. thick, and dipping at an angle of 
about | in 8 to the S.E. 
Under the millstone grit were found beds of firestone and 
shale, about 6 ft. thick ; and then a remarkable bed made up 
|of lumps of mountain limestone embedded in clay shale, 
14 ft. thick. The lumps of limestone varied in size from small 

| pieces up to lumps es big as a wheel-barrow. \ The corners 
were all angular, and every lump was embedded in a firm, 
pale ‘chocolate coloured fireclay. This reached to a depth 
177 ft. 

Lastly came a very hard, close-grained, red firestone, or 
ironstone as the miners called it, in regular beds from 6 in. 
to 12 in. thick, bat with thin layers of hard fireclay in the 
joints about an inch thick. This sort of rock was found al! 
the way to the bottom of the shaft, 200 ft. down. These latter 
beds all dipped alike, at a rate of about 1 in 8 to the S.E. 

lhe bottom of the shaft was reached and the heading 
started in December, 1874. ; 

The pumps had now to be fized in their permanent posi- 
tions, and as it was, of course, decided to drive the heading 
by the use of the new rock drille, the air pumps, and other 
machinery necessary for this purpose had to be procured and 
fixed in place. 

the mean time the miners went to work in the old 
fesioned way with hand drills,.working night and day in 
12 hour shifts; but they could only get on slowly by this 
means—never, in fact, doing more than four yards in a week 

The McKean drills were set to work at the end of January, 
| 1875. 
| These drills were entirely new to the men, and it was 
lamusing to hear how much they were at first prejudiced 
against their use, saying that they believed they could get on 
better in the old way. However, after using them for a few 
days, and before they were aware of any change in their 
opinions, the air pump happened to break down, and the 
men had to go to work for a few shifts in the old style. Their 
eyes were then opened all at once. They appeared to them- 
selves to be doing nothing, although they worked hard at it, 
and after this there was no more grumbling at the new- 
fashioned drills. 

Dynamite was also used instead of the old fashioned blast- 
ing powder, and with capital effect. The difference in the 
effect of the two explosives appears to be this: The dynamite 
breaks up the rock blown away into small pieces so that it 
ean at once be shovelled up into the trams, while the powder 
often leaves a good deal of sledge work. The dynamite blows 
to the very bottom of the hole, and thus makes a gain of 
some inches in every set of charges over the powder. The 
dynamite also cuts away the blasted rock cleaner from the 
roof and sides, thus leaving few powder shakes and loose 
pieces behind. This last effect is very striking to an old 
miner. 

The men now worked in three eight hour shifts, and ac- 
complished from 14 to 18 yards in the week. A good hard 
and firm rock was found to be the material in which 
they could go ahead the fastest; where the material was 
softer and timbering was required they could not do so 
much. 

The heading is 7 ft. square, and was started at a depth of 


lowest point under the Shoots, about 800 yards from the 
shaft. It will thus, when the tunnel is completed, form the 
| permanent drain to the tunnel; the pumping station being 
at the shaft on shore. 
In driving the heading, the same strata were met with as 
those found in the lower parts of the shaft, but the beds 
| were found to be much distorted ; so that, instead of arriving 
at the bed of millstone grit at from 70 to 80 yards in, as 
| would have been the case if the dip of 1 in 8 hal bees main- 
| tained, it was not met with until the heading hed advanced 
| to 180 yards from the shaft. 

When the heading had attained a length of about 200 
| yards the ventilation was not sufficient. The discharge of 
| the compressed air used in driving the McKean drills kept 
| the heading well ventilated at the face, but the dynamite 
| smoke hung about the middle parts very much and gave 
| headache to persons passing — those parts. Some 12-in 

galvanised iron pipes were then laid along the heading and 
connected with one of Schieles’ fans, on , which was 
driven so as to draw out the air. This has made the heading 


| perfectly clear and fresh all along, and will, apparently, do 


The first 865 ft. are in the new red sandstone and mari. | so to the end. 


Under the top soil was a 6 ft. bed of fine sand, and under- 
neath that a bed of yellow sandstone 13 ft. thick of the sort 
which appears in the cliffs of the old Roman camp bard by. 


| of coal and clay shale was met with ; 
| a little more water. This bed was bad to stand, and required 


it, the jumbled bed 


After passing through the millstone 
here also was found 


ihe remainder of the distance, down to a depth of 85 ft., | close timbering all round. It was found to be of about 


was al! in « very bard red mar). 

In sinking through this red marl a strong spring of water 
wee met with, at about 45 ft. down, which yielded about 12,000 
g@lone an bour, and made it to employ a steam 
pump. One of Tangye’s direct action pumps was procured, 
end this enabled the miners to go down another three or four 


yards, when « much larger spring of 27,000 gallons an hour | 
| nant sandstone. This rock is very hard and strong, but it is, 
| at the same time, jointy, as is usually the case with Pennant ; 


was tapped. Although the small pump threw up a large 
quantity of water it could not contend with such a sprin 
#s this. A fifteen-inch Cornish pump was therefore obtained, 
and this enabied the miners to carry the shaft to the bottom. 
A second pump of the same size being, however, provided in 
orcer to prevent the lose of time by accidental 
At the bottom of the new cod masel a very 


stoppages. | 
bed of 


| the same thickness as in the shaft, but the dip was not so 
| regular. 


Atter this the clay shale was entered, but it was found to 
be dipping in the same irregular manner as the beds already 
through, until, at a distance of 300 yards from the 

shaft, strong Pennant rock was found in the roof. 
Since this time the heading has been entirely in the Pen- 


a good deal of water also comes in through some of the 
joints, which makes the work very wet there. The heading 
is now nearly 100 yards in the Pennant rock; that is, nearly 
400 yards from the shaft. The dip of the beds does not now 
exceed 1 in 30. 





And now, in conclusion, it may be observed that, as the 
Shoots channel is in the hard Pennant sandstone above, and 
as the heading is well into the same sort of rock below, the 
natural conclusion is that the whole of that part of the 
tunnel which will be under the Shoots, will have to be cut 
through this hard Pennant sandstone; and, it may be added, 
that a good, strong, and yey ep J rock like this makes 
a most favourable ground for the construction of the Severn 
Tunnel. 


BRIDGE OVER THE RIVER SEVERN, 

We illustrate on page 196, by a perspective view, the new 
bridge over the River Severn, which when completed will 
connect the Great Western and the Severn va 2 rail- 
ways with the Midland. When completed the bridge will 
cross the river near Parton Passage, and the Severn Bridge 
Railway, which will connect the systems above-named, will 
be five miles in len commencing at Lydney and termi- 
nating at the Berkeley New Docks. 

The bridge will be a as follows : 

t. . 








in ft. in. 
1 span of 134 6 = 184 6 
2 - 827 0 =z 654 0 
5 171 0 = 855 0 
13 pe 134 O = 1742 0 
lewingspan 196 0 = 196 0 


3581 6 
The swing span will cross the Gloucester and Berkeley 
ship canal on the south side, On the north side the ap- 
roaches will consist of a viaduct of 12 arches 70 ft. high 
he bridge will be carried by bowstring girders, resting on 
cast-iron cylinders filled with concrete or brickwork, and the 
headway decreases from 7 ft. for the 327-ft. span to 50 ft. 
The total weight of ironwork is about 6800 tons, and the 
contract for this has been let to the Windsor Iron Company 
for 190.0001. The joint engineers of the bridge are Mr. 
G. W. Keeling and Mr. G. W. Owen, Mr. Thomes E. Har- 
rison acting as consulting engineer. 


RIETER’S COTTON PREPARING 
MACHINERY. 

WE illustrate on page 197 some improvements recently in- 
troduced into cotton spinning and preparing machinery, by 
Messrs. Jacob Rieter and Co., of Winterthur. The first of 
these is in a carding machine, and consists of a combination 
for cleaning the drum and cards. The cleaning apparatus 
for the cards is on the well-known system of Wellman, 
slightly modified so as to have a more rapid action. The 
drum cleaning arrangement is shown in the drawings, the 
arrows indicating the movements of the different parts. Be- 
neath the drum is placed a roller a covered with iron wire 
brushes which rotates more rapidly than the drum, and re- 
moves all the impurities accumulated as well as any good 
fibres remaining. These latter are removed by the roller ! 
running in contact with «, but at a higher speed, and 
which returns part of the fibres to the dram and part 
to the roller c. The seco. improvement refers to the flyers 
and flyer spindles. In this arrangement Messrs. Rieter and 
Co. have endeavoured to remove the vibration common to 
these, and which limits the amount of production, by re- 
stricting the speed at which they can be driven. In the 
arrangement shown the flyer spindle is driven by the bevel 
wheel c, gearing with the pinion g. This pinion revolves 
around the stud e¢, the top of which is recessed and forms a 
step in which the flyer spindle revolves, the latter being 
driven by means of the clutch formed on the top of the 
bevel pinion g, and a full-sized section of which on the 
line ¢ d is shown. By means of the long sleeve a, the 
spindles are kept very steady. 





INTERNATIONAL PATENT LAWS. 
On Assimilation of the Laws and Practice of various 
Nations in Relation to the Protection of Inventions. 
By Liorp Wiss, A.1.C.E.* 

Dvxtyo the last few years there has been a good deal of 
talk about international patents and assimilation of Patent 
Laws. 

In reply to a member of the English Select Committee on 
Letters Patent in 1872, | expressed the opinion that if an 
International Patent Law could be devised satisfactorily it 
would be of great advantage. I stillthink so. But I may 
add that, assuming the words “international Patent Law” to 
mean that one patent should cover the whole of the countries 
concerned, I fail to see a method of achieving that object. 

Assimilation of the Patent Laws and practice of different 
nations coupled with a sort of international arrangement, is 
far more susceptible of accomplishment. For inasmuch as 
the laws in existence in various countries seem to bave been 
borrowed to a ter or less extent frou, the English, it be- 
comes self-evident that, given a good law and practice as « 
tandard, t delling of other laws to ee be 
an undertaking not presenting any insu ifficulty. 

An cahanstive cmuideration of this emeaieaibe subject 
would oceupy far more time than is now available. I must 
be content to submit in outline with brief explanations some 
suggestions, the adoption of which I believe would conduce 
to a satisfactory system. . 

The first requisite of an efficient Patent Law administration 
is 4 com; t staff of officials to prepare and keep for official 
and public reference records as ample as possible of all known 





a nominal registration fee proportionate in each 
tbe iength of tho conamuaization and the complexity of the 


* Read at the Hague before the International Law Con- 
ference. 
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drawings, if any. Communications beyond a certain length, 
duly mathe 4 might be subject to an extra fee as a seek 
to verbosity. ‘ - 
This plan of registration, besides other obvious ad 
would provide for those cases—if there be any—in which in- 
ventors at the present time take out patents, as has been 
alleged, simply to protect themselves against subsequent 
tees. 


Copies of their respective records, specifications, and other 
documents relating to inventions should be wy oe by 
the various states st aes intervals, so that the informa- 
tion available to the public in each country may be as com- 
plete and to as recent a date as ible. 

It seems reasonable that where a patent hss been applied 
for in one country subsequent publication of the invention 
during a limited period—say twelve months—should not 
necessarily prejudice the original ieant's right to patents 
in other countries. To this end on depositing his original a 
plication the applicant should be Toouteal to i - 
countries in respect of which he desires to retain the option of 
¢ bslaleg gare and in respect of each such country should 
be required with his original application to deposit a nominal 
registration fee, and an extra copy of his provisional i- 
fication for immediate transmission to the country to which 
the reservation applies. A notification of the reservation 
should be entered on the records of the country in which the 
original application is made, and a like notification should 
accompany every document concerning the invention officially 
remitted to each of the countries reserved, the applicant to 
be deemed to have abandoned his right to ask for a patent 
in any country so reserved, where not exercised within the 
delay above provided. 

The Vienna Patent Congress laid it down that only the 
inventor himself, or his lega! representative, should be entitled 
to a patent. 

This proposition, when considered in connexion with inter- 
national arrangements, opens up the very large and some- 
what difficult question, who shall be deemed thé inventor? 
by which I assume is meant the first inventor. 

If the principle is to be strictly and universally enforced 
that only the first man who shali have had an invention in 
his mind, shall be entitled to a patent for it anywhere, it is 
difficult to conceive that any patent could ever ~— fairly 
reliable as a property for investment. There would be con- 
stant risk of some earlier inventor turning up and invalidat- 
ing the patent. 

Sor this reason, and as the fundamental object of a patent | 
law is to indace the early communication of new inventions, 
it seems desirable that, save in cases of fraud, the original ap- 
plicant should be regarded as in the eye of the law the first | 
1aventor. 

Assuming the plan of registration I have hinted at to be 
established, I would suggest that in countries as respects 
which notification of reservation shall have been filed, the 
party filing it should take precedence of others as from the | 
date of such filing. For example, assuming that on the Ist | 
January, A applied in the United States for a patent, and re- 
served the right of patenting in England, that on the 7th 
January, B, an independent inventor of a similar thing, ap- 
plied in England for a patent, and that seven days later, | 
namely, onthe 14th January, the notification of A’s inven- | 
tion and reservation reached England from America. Then 
B should be required in his final specification to admit the 
prior existence of A’s invention, and A’s English patent 
should not be prejudiced by B’s prior English application. 

Every application for letters patent should undergo exami- 
nation limited to the questions whether the specifications are 
clear and whether the invention is open to objection as being 
contrary to morality, or wanting im novelty, regard being 
had to prior publications in the Patent Office. 

Should the result of the examination as to novelty be un- 
favourable, the applicant should be nevertheless entitled to ob- | 
tain his patent subject to the insertion in his specification of 
an acknowledgment of the existence of the prior matter 
found and pointed out by the Patent Office officials, with a 
clear statement of what he nevertheless claims. 

Patents should be refused only in cases of fraud or where 
the invention is contrary to morality. Other points should 
be left to be adjudicated upon by the courts only in case the 
validity of the patent should come into question. 

There should be no publication of any report or opinion of 
the examining authorities as respects y 4 application for a 
patent, saving reports of proceedings in disputed cases. 

Thus on the one hand applicants who had been anticipated 
“vould be saved the useless expenditure they might incur if 
left in ignorance of the fact; and on the other hand, they 
could not become sufferers by reason of any erroneous judg- 
ment of the examining authorities. Moreover, the public 
would be amply protected by having all the facts (and facts 
only) placed in juxtaposition before them in the specifica- 
tion. 

Where the examining authorities have the power of refus- 
ing an application for a patent on the ground of want of 
novelty, there must always be considerable risk of injustice to 
the inventor, there being in many instances scope for diver- 
sity of opinion. Nor is the difficulty obviated by providing 
means of appeal. Appeals are somewhat costly, consequently, 
in a pecuniary sense, might may in the long run prevail over 
right. 

Sesseen, where the power of refusal obtains as in the 
United States, there results a widespread idea that a patent 
once granted is practically indefeasible. Of onase, poogle 
well acquainted with the law know better, but I am the 
moment speaking of members of the outside publie who may 
nevertheless have interests at stake. i ) 

Now I think the plan above proposed, whilst securing 
justice alike to the inventor and the public, would not be 
hiable to such misinterpretation. 

Provisional protection should be granted for twelve months 
ata nominal cost to allow time not only for perfecting the 
invention so that it may be properly and fully described in 
the complete specification, but also for obtaining if needful 





to be in time to be amply described in the final 
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might well be 20 years, subject to periodical payments of 
say 50%. at the ont myo ear, 601. at the ond of the 
10th year, and 501. at the cnlat he 

In the absence of prior publication or notification of 
reservation by an t or 
duration of a patent granted in any one country not 
be in any way disturbed by the circumstance of een 
earlier date having been granted elsewhere for eame 
invention. It is usual at present for a patent 
amas fo die with that previously for a shorter 
term elsewhere. 


Thus an inventor resident in one of the German States— 
bably applies for his home patent first, and 
afterwards obtains a patent in England or in the United 
States. The invention may be valuable, and there may be 
capitalists ready to purchase the last mentioned patents. 
Now as a matter of fact—the Badish patent being toe three 
ears only—the English and United States patente, which 
ty being applied for earlier might have been valid for 


14 years and 17 years respectively, will become void on the | been 


expiration of the Badish patent. I need not explain what 
serious practical difficulties this feature in various patent 
laws gives rise to, especially where an invention is sought to 
be patented in many countries. What may be the advantages 
of such a provision | have yet to iearn. 
The patentee should be at liberty, from time to time, on 
yment of a moderate fee, to add to his original patent any 
improvements he may have made which clearly involve the 
use of the main claim granted to him under the original 
patent. By this plan many minor improvements of much 
ical value in carrying out an invention, yet perhaps not 
such as might be considered worthy of ial patents, would 
be recorded, and so the knowledge acquired by the publie on 
the expiration of the original patent would be of far greater 
utility, as the invention would be recorded in its most perfect 
form. 
The owner of a patent should be at liberty from time to 


| time to amend the specification either by disclaimer or 


memorandum of alteration, in the manner at present practised 


| in England, or, perhaps better, by having the patent reissued 


on a new specification as is done in the United States. 
A patentee should not be compelled “7 his invention in 
operation within any specified period. It is the object of a 


| patentee to get his invention into successful commercial 


operation; the sooner it is so the sooner does he reap benefit 
from it. 

Now the laws of many countries provide that a patent shall 
become void should the invention not be worked in the 
country within a specified time-varying in different 
countries—from date of the grant, likewise in the event of 
the working of the invention being afterwards interrupted for 
a certain specified time. 

The intention of course is to promote industrial and com- 
mercial activity in the country concerned, but the practical 
working of such provisions is eminently unsatisfactory. 
Whilst they fail in many instances to achieve the object aimed 
at, they have the effect of seriously hampering patent pro- 
perty. Even in those countries where the authorities require 
formal proof of due working, and in default annul the patent 
forthwith, it constantly happens that the mere letter of the 
law is complied with, its spirit being utterly ignored. 

It iseasy to see that-cases will frequently arise where 
compliance with such provisions will be beyond the patentee’s 
power, by reason of pecuniary ——a to do what is uan- 
reasonably required of him within the limited time allowed. 
Thus his patent will be forfeited without just cause. 

Nor should the patentee be precluded from importing into 
a country in which he bas a patent articles according to that 
patent made in another country. The circumstance that 
articles so made are bought and sold tends to promote trade 
and commerce, and it is surely to the advantage of a State to 
have its commerce promoted by trade in improved articles of 
manufacture, even though made abroad. Supposing a 
patentee to have a manufactory in one country, he is gene- 
rally the lees able to start works in another, since he cannot 
be in both places to look after his interests. 

But where he does not by himself, or t licensees, 
carry on the manfacture within the country for which be 
holds a patent, if any responsible manufacturer in that 
country be desirous of working under the patent, it seems 
fair, though it would generally be unnecessary, to require 
the patentee to grant a license im consideration of a reason- 
able royalty. In the event of disagreement the rate might 
be decided by some impartial competent tribunal, the rate of 
royalty to be subject to revision from time to time as cireum- 
stances might show to be advisable. I am not prepared to 
say that this system of compelling a patentee to (eng 
licenses should hold as against a patentee who either is him- 
self engaged in the manufacture of the patented article 
within the concerned or has @ license there. é 

It seems desi that when trying questions of validity 
andof infringement of letters patent, the j be aided 
by competent impartial technical assessors, and that all of 
them should be open to challenge on the ground of being 
known to hold views antagonistic to patents. I say this ad- 
visedly’; it is a point to which I am desirous of directing 
special attention. The law is interpreted by judges who may 
take different views as to what t of invention should 
suffice to support a patent. In this re there are at the 








the co-operation of capitalists. 


respeet ; 
present time elements in the constitution of the English tri- 





his 
opinions or crotchets. Therefore, the cases are not 
uite parallel, I would with all say, that as an honest 
fadge cause in he has the remotest 


a ge relieved of the duty of trying any case 

i, seeing the inherent danger of in. however unin- 
tentional, to the interests of those concerned. There can be no 
doubt that of late expressions of have escaped from 


Pe submitting the ggeatins have had the honour of 
ing you, ve as gran the desirabilit, 
Patent Laws as means of inducin ts the totes 
trial arts, we are assem in a country whose 
legislators otherwise, it may not be out of 
place to that in and valuable information on 


cussion. 

In conclusion, I must oi eee indulgence, for I am only 
too sensible of the fact that attempt on my part to pro- 
mote discussion on a most importan: subject is a very imper- 
fect substitute for what you would uudoubtedly have had 
from our late respected ue—Mr. W. he 


endeavouring to promote amendment in patent practice, I 
trust it may not be considered altogether inap iate that 
I should thus endeavour to direct the contin attention 
of our Association to a subject he had so much at heart. 


SIR WILLIAM THOMSON’S SELF- 
REGISTERING TIDE GAUGE. 

Tux principal characteristics of this machine, and pointe 
in which it differs from other tide gauges, are the following 
A small float about 4 in. in diameter, steadied in a vertical 
pips, is used, and communicates a vertical motion to a 
marker fitted with a glass or metal pen constructed on Mr. 
Froude’s method. This marker is guided at five points 
only, so as to leave it the required freedom to move in one 
direction with the minimum of guide friction. Its weight 
is just sufficient to balance the very small tension of the 
float line, which is a fine platinum wire. Instead of tracing 
a fortnight’s tide curves one above the other upon one 
piece of paper in a somewhat confusing way (as in the 
ordinary instrument), a long ribbon of paper is employed, 
upon which a whole year’s tides (or more if required) 
ean be indicated. The curves are made to rise and fall 
steeply (by making the rotation of the paper drum slow 
compared with the vertical motion of the marker), and 
thus only a small length of paper is required each day. 
The hours are indicated always by little notches on the 
curve, produced by an ingenious mechanism. By these 
means not only is the reading of the curves made a much 
easier operation, but the possibilities of inaccuracy are very 
much reduced. 











Tue Untrep States Navy.—Mesars. Roach, of Chester, 
Pennsylvania—who have now from 1200 to 1300 men im 
their yard—are engaged in rebuilding the monitor Mian- 
tomah for the United States Government. 








Tue Screntiric Apparatus ExuiprtTion or 1876.— 
As our readers may be aware it is intended to have an ex- 
hibition of scientific apparatus, to be held at South Ken- 
sington in 1876, the a arrangements being that it is 
to be opened on April Ist. The Committee of Council on 
Education, Science, and Art Department have just issued 
a kind of syllabus indicating the articles that will be 
admissible. che exhibits are to include such instruments 
and apparatus as are employed for scientific research, e :- 
periment, and pupil teaching. It is also intended to include 
matters that will illustrate the progress of science and its 
technical applications, with others of a more special kind, 
but of general interest and value. In cases where original 
a tus, &c., cannot be sent, models, drawings, and 
P. he will be admitted. In certain cases apparatus 
may, be arranged in such successive order, that the steps of 
scientific investigation may be readily followed. A valuable 
provision will that of, as far as found practicable, 
systematically explaining and illustrating the use of the 
apparatus, &c. ‘The committee appeal to those institutions 
or individuals who possess instruments, &c., of historic 
interest to lend them. The entire exbibition will consist of 
eighteen sections, embracing arithmetic, geometry, measare- 
ment, kinematics, statics, dynamics, molecular physics, 
sound, light, heat, magnetism, electricity, astronomy, 

i mechanics, chemistry, meteorology, geography, 
geolozy and mining, mineralogy, crystallography, &c., and 
bio . Instruments reprosen’ the theoretical and 

departments of each of these subjects will be 
shown. The committee selected to carry out the object of 
the exhibition embraces some of the most eminent men to 
each department above-named, the engineering branch 
being specially well represented. 


practical 
cannot fail to be productive of great good, for it will be, or 
ought to be, the first complete attempt of the kind yet 
made to arrange an entire series of scientific instruments. 
Hitherto such have only been shown in the of the 
i i cakene, tak Td oe 64 and im- 
perfect scale. 
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© Described by the inventor to Section G of the British 





Association at Bristol. 
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leading dimensions of the class of engines we have been 








describing 








Cylinders ft. in 
Diameter of cylinders 1 6 
Stroke 2 32 
Lengt of port« 1 ‘ 
Width of steam ports 0 ih 

exhaust ports 0 3 
bars 0 14 
Distance apart of cylinders from centre 
to centre 2 4 
Distance from centre line of cylinder to 
valve fac - @113 
Distance hetween centres of valve spindles o 3% 
Lap of slide valves 0 i 
Travel of slide valve in full gear 0 ‘ 
Lead of slide valves 0H ¢ 

Wor tear, & 

Diameter of piston rods 0 2] 
Length of crosshead «lide: 010 
Leneth of connecting rods between 

centres ip 
Diameter of eccentrics l } 
Width ne 0 23 
Throw ; Oo 2 
Length of eccentric rods between centres 4 11) 
Distan of centre line of valve spindles 

above centre line of cylinders 0 1 

Wheels ond Axle r 

Diameter of driving wheels a 
hogie ™ > s 
Distance between centres of bogie 
wheels 4 10 
Distance from centre of front bogie 
wheels to bogie pi 3 4 
Distance from centre of trailing bogie 
wheels to bogie pin 2 ¢ 
Distanee from centre of trailing bogie 
wheels to centre of driving whe 7 2 
Distance between centres of driving and 
t ling wheels ra 
Total wheel base 20 3 
Distance from centre of driving axl 
to front of firebox casing 110 
Distance from centre of trailing axle to 
outside trailing buffer beam t 
Crank axle; diameter at wheel seats 0 
: bearings 0 7 
distance between centres of 
hearing ;1l 
Trailing axle ; diameter at wheel seats 0 8 
centre of bear- 
ings eo 7 
l'railing axl diameter at centre 0 7} 
length of wheel ses 0 6 
bearings 0 7 
distance between centres 
of bearings 311 
Bo axl diameter at wheel seats 0 6 
centres of bear- 
ings 0 4 
Bogie axles ; diameter at centre 0 5; 
ength of wheel seata ’ 7 
Width of driving and trailing wheel 
tyres 0 ; 
Width of be ) tyres a ; | 

Frame 
Distance apart of main frames + 1 
Thickness of main frames Oo 1} 
Length of bogie frames 7 4 

Boile: 

Length of barrel 0 1 
Diameter of barrel outside smallest plat 4 2 
Thick: of barrel plates and firebox 0 04 
smoke-box tubeplate 0 0; 
firebox , o OF 
back plate 0 04 
. - sides and crown 0 Oh 
Length of tube between tubeplate Ww 4 
Diameter of tubes (outside 0 ly 
Number 952 
Height of centre line of boiler above rail 
level 7 4 
Height of t« p of chimney above rail level i 0 
Diameter of blast nozal 0 4) 
Height above centr 
iine of boiler A 7 
Diameter of chimney at bottom l ’ 
Pressure of steam Ib. per sqr. in 

Heating Sut 
Tubes 1027.6 sqr. ft 
Firebox 4.2 

Total 1111.8 

t rate area 16.025 
tor cwt 

Weight of engine in working order 
Om } r 13 2 
driving wheels isn 66 
trailing wheels 12 13 

Total weight of engine in 
working order 9 0 

American Ratteoap Brrpers.—Two of the wooden 


spans—-Nos. 2 and 5—ofthe Philadelphia, Wilmington, and 
Baltimore Railway bridge over the Susquehanna river at 
Havre de Grace, are to he replaced with iron this season. 
The piles have been driven and the trestiing will be shortly 
completed. When the work now about to be umlertaken is 
completed, the bridge will have six spans in iron, leaving 

ven more iron «pans te be put ap at some future time as 





circumstances May appear to roquire 
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BLAST FURNACE HEARTHS. 
Further Improvements in Blast Furnace Hearths.* 
By Mr. Cuantzes Woon, Tees Iron Works, Middlesbrough. 

T'u8 importance of the best construction for a blast furnace 
hearth has for many years occupied much of my thought and 
attention, stimulated each time a furnace has had to be re- 
built, or the defecta deplored ; every time a hearth has given 
way, from the metal sinking through the bottom, or from the 
failure of the crucible or well-wails, from the setting of the 
metal ia the fore-hearth, or from the slag refusing to come 
forward, and the consequent evils. 

Considering the large number of furnaces in the United 
Kingdom, the scientific attainments of many of the masters, 
the varied experience of the managers, the different kinds of 
materials smelted, coupled with the great range in size and in 
the materials employed in their construction, I am quite 
aware that in expressing these ideas I may meet with many 
opposite views, but, however this may be, I hope that the 
members of the Iron and Stee] Institute will make a fair 
allowance, and not be too severe in their criticisms, but will 
remember that in correcting any errors they will be adding 
interest to my paper, and that every experience recorded in 
liscussion is to chronicle a lesson for our future guidance. 

The judicious guarding against errors on the one hand, and 
the careful combination of such experience on the other, may 
lead to what I consider is greatly required —further improve- 
ments. 

Fig. 1¢ represents the inside of a Cleveland blast furnace, 
after it has been at work about eight years, but there is, how- 
ever, proof that it had got to these dimensions after it had 
been blowing between five and six years; and there are two 
large furnaces, which have been in blast five years, which are 
burnt out to even greater dimensions than the one illustrated. 

The original diameter of the well, or crucible, was 9 ft., 
whilst the thickness of the walls was 5 ft., making the out- 
side diameter of the well 19 ft. The original form, when 
built, is shown by the black line. The light shaded part of 
the inside shows the size of the furnace after blowing out, 
whilst the darker shading represents an artificial lining of 
coke dust, graphite, &c., showing how the brickwork had 
been cut away by the blast, and afterwards, when the blast 
worked in other directions, how it had made up again. 

It will be noticed that the walls, or brickwork, are reduced 
to about 2 ft. 6in. in thickness, and in places where the 
brickwork was liable to get very hot, from contact or from 
non-radiation, it is thinner than this, particularly close to the 
hearth line, where the thickness is reduced to about 18 in. 
The original well had, therefore, extended from 9 ft. to 16 ft. 
in diameter, whilst a little above the tuyeres the diameter is 
about 20 ft. Nor is this a solitary case. In eight furnaces, which 
have been blown out at the Tees Iron Works, although of 
very different dimensions, the walls and hearths were found 
to be in a similar condition. 

When the furnace linings sre burnt out to dimensions ap- 
proaching these they are best blown out. My experience is, 
that it is utterly impossible to rerulate the quality of the iron, 
and that the blast cannot either be directed or concentrated, 
which is 0 necessary to proper fusion. One day it will be 
found that the furnace is working hot on one side, or that 
the slag will quickly turn black or is difficult tojrun. Or 
the furnace wiil scaffold and large lumps will come down, 
and these lumps, being difficult to fuse, will lie for hours in 
front of the tuyeres, turning the current of blast in another 
lirection. Whilst the iron lying over sucha large surface of 
hearth is at times difficult to get to run, or, to use the fur- 
nacemen’s term, “ the metal lies back.” 

w these are conditions rarely found, or combined in a 
new furnace, where the hearth and well walls will be in 
proper shape, but common enough when they are burnt out. 
Again: Isitto be wondered that the hearths lift or |burn 
away? How is it possible that the heat can escape? And 
how few large furnaces with thick walls are there, that have 
not more or jess lost their hearths and formed their own 
artificial metallic bottoms? I have known furnaces after 
they have been blowing only a few months, to lose as 
much as from 400 tons te 600, tons of iron before they yield 
their proper make, and I have observed more particularly 
that the larger the furnace, the greater will this loss be. Nor 
must we overlook the fact, that the life of these large fur- 
naces to be kept in blast is much shorter than the small 
furnaces, and as the sizes have increased so has the li'e of the 
hearth and bottom decreased. 

As I have mentioned in another part of my paper, it is no 
uncommon thing to hear of furnaces in Staffordshire and 
Wales being in blast from eighteen to twenty-one years, 
whilst in the Cleveland district, seven or eight years have 
been found quite sufficient for them to work economically. 

In the old furnaces, where the nozzles of the tuyeres were 
within 4/t. 6 in. to 5 ft. distant from each other, the blast 
was always sufficiently concentrated in tue centre of the fur- 
nace to imeure regular working, But, as furnaces were in- 
creased in size, larger hearths or wells were thouzht neces- 
sary to hold the extra quantity of metal made. Consequently, 
the tuyeres were forced further apart, and, within certain 
limits, with evident improvement, until the furnace became 
burnt away, when the blast, having play in so vast a cham- 
ber, is no longer centralised, and the fusion, as before pointed 

ut, is irregularly carried on. 

Take again the old fore-hearth as adapted to our large 
furnaces. The opening is commonly 5 ft, long by 2 ft. 6im. 
wide, with the tapping hole often 6 ft. from the well, and 
those only who have to work furnaces on this system know 
the immense trouble, labour, and loss of time necessary, 
when furnaces are out of order, before they can be tapped, or 
the slag be got to rise, And this not unfrequently oe 
when in other respects the furnace is working well. {it is 
frequently the case that with a hard tap hole the furnacemen 
have to labour five or six hours before the metal can be got 


* Paper read before the Iron and Steel Institute at Man- 
chester. 

+ Want of time has prevented us from reproducing the 
diagrams illugtrating this paper.—Ep. E. 


into the pig beds, whilst to make the slag run after the blast 
has been off or from other causes, entails upon the keeper 
equally severe labour and anxious attention. The expense for 
working bars, hammers, and fireclay, at such times, is very 
heavy. And this all arises from the fact that both the iron 
anid the slag, before they can escape from the furnace, have 
to enter this cold chamber called a fore-hearth. Why does 
the furnace keeper rejoice when he sees the slag beginning 
torun? It is #6 he knows that in so doing, it not only 
relieves the furnace, but that it brings heat along with it, 
warming up the fore-hearth and preparing the way for the 
iron. 

With all theee facts before us, it seems quite evident that 
we should direct our attention to the preservation of the ori- 
ginal form in which the hearth and well was built, and to 
do, if possible, without the fore-hearth. We will now see 
what has been accomplished in this direction. The old ehar- 
coal blast furnaces had their hearths of very small dimen- 
sions, Two feet diameter, or, as they were more often made, 
about the same dimensions square, was considered a good 
size, and so smal! was the make of iron (and this being made 
only from the richest ores) that the cinder or slag was of so 
little importance that it was simply run off after the iron at 
the tapping hole. This mode is common on the Continent 
even at the present day where charcoal is used as fuel. As 
the size and the make of the furnaces increased, the slag was 
drawn off periodically through a hole or slit made above the 
tap hole in front of the furnace, this in smal! furnaces being 
the only accessible place where men had room to work. With 
further improvements and heavier pressure of blast it was 
soon found necessary to let the slag run continuously. This 
constant running quickly cut away the brickwork between the 
tapping hole and the slag hole, uniting the two holes together, 
thus forming the first fore-hearth. It being found at this 
time impossible to prevent the two holes uniting, the best was 
made of a bad job, fore-hearths became the established fact, 
and this, with slight modifications, has been the universal 
shape in which blast furnace hearths have been built up to 
the present time. 

In 1794, John Wilkinson, of Berwick-on-Tweed, took out 
a patent for improvements in blast furnaces, wherein is 
shown two plans, ove having a circular hearth, and the other 
with an oval hearth, both having three tuyeres, but in these 
the quantity of slag made was so small, that no provision was 
made for its escape, other than the tapping hole 

The next patent of any interest connected with this special 
subject, was taken out in 1502, by one James Birch, of Aber- 
nant, Glamorganshire. The furnace here represented has 
two foreparts, a square. well or crucible, and two tymps, on 
opposite sides of the furnace. (1 may here remark that this 
is the first instance where tymp plates are spoken of.) It is 
quite eertain that the slag could be drawn off on one side or 
the other, and equally certain, that it would be drawn off on 
the side opposite to that where the pig bed was being pre- 
pared. Consequently, we may presume that this was the 
first instance where the slag was drawn off otherwise than 
over the iron tapping hole. 

The next modification of importance was that patented by 
Mr. Alger, an American, in 1857. The hearth, like that of 
Wilkinson’s, is oval in shape, but in another point it 
resembles Birch’s, inasmuch as it appears that the tapping 
and slagging could be carried on at different ends or sides of 
the furnace. 

Abont 1852 a good deal of attention and ingenuity seem 
to have been directed by two or three inventors, to make the 
hearths of blast furnaces removable. 

These portable hearths and wells contained the tuyeres, 
dam plate, &e., all complete, were built upon a strong car- 
riage on rails, and were from 4 ft. to 6 ft. in height above 
the tuyeres, the bottom of the hearth being left hollow, as 
under a puddiing furnace, to keep it cool whilst the joint wes 
made between the movable and fixed part of the furnace by 
ramming in fireclay. A spare hearth is supposed to havo 
been kept, which could be run under the furnace at a short 
notice, thus renewing, in an hour or two, the most important 
part of the furnace. I may also mention that within the 
present year a similar scheme, with slight modifications, has 
been again patented. 

in April, 1863, Astley P. Price, and in June of the same 
year George Bedson, took out patents for furnaces with water 
casings completely enveloping the wells and boshes. There 
is no doubt that these would most effectually preserve the 
shape of the boshes and hearths, for in Thomas’s cupola, 
patented in 1868, he works continually with only 3 in. of 
lining of fireclay on the inside of water-cooled boshes, and 
although I do not recommend this system to blast farnaces, 
this plan supplies the most perfect protection to the lining 
yet invented. 

In August, 1869, Joseph Bonne, of Cluis (Indre), Fraser, 
patented a novelty in the way of furnace hearths, which is 
worthy of a few remarks, because he makes his crucible or 
weil of very thin brickwork or fireclay, protected by thick 
cast-iron plates, which run up nearly to the boshes. The 
brickwork lining is not shown more than 6 in. or 8 in. thick, 
the plates being kept cool by the outside sir, but the chief 
point of interest in this arrangement is, the complete way in 
which he has closed up his hearth, having neither tymp 
plate, dam plate, nor fore-hearth, the slag being let cif at 
intervals through a small hole, which is stopped by a 
shutter. 

I should think this arrangement far more likely to suit the 
emali Continental charcoal iurnaces, than the present type of 
English coke furnaces. 

In 1862, Mr. Barrett, of Norton, near Stockton-on-Tees, 
filled his ordinary fore-hearth completely up with fireclay, and 
worked his furnaces with the front quite closed up, a hole 
being made through the fireclay for the slag; and, as the 
hole burnt away, fresh fireclay was rammed in. This plan 
worked so well that when he (Mr. Barrett) erected his large 
furnaces in 1866, he built them upon the same system, but 
making his weil with two tapping-holes and two slagging- 
holes on opposite sides of the hearth, arranged in the same 
| Way as in Birch’s and im Alger’s furnaces, except that the 
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bearth was circular. These furnaces continue to work well, 
and were for some time the only ones in the Cleveland dis- 
trict, perhaps in England, which worked with a closed front. 

A few years later, Mr. Alfred Hill, in building some new 
furnaces for Mr. Thomas Vaughan, at Clay-lane, improved 
upon Mr. Barrett's plan by filling up the fore-hearth with 
brickwork, instead of fireclay, and r ing the tapping-hole 
so as to be close to the inside of the well, The slag is drawn 
off over the recessed tapping-hole through y, close 
under the tymp in the usual way. There is, consequently, 
no fore-hearth, and the furnaces are completely closed. These 
furnaces have worked on this system up to the present time, 
and Mr. Dobbs, Mr. Hill’s successor, has again improved Mr. 
Hill's design by having the deggie on one side of 
the tuyere and the tapping-hole on the other, there being no 
fore-hearth or dam plate. 

The chief defect of all these plans is that the slag-hole can- 
not easily be kept under control, the slag cutting or eating 
away the brickwork and fireclay so quiekly, that the furnaces 
are liable to blow through too much, whilst the amount of 
fireclay consumed, although much diminished when compared 
with the old fore-hearth system, is still considerable. 

One of the most important inventions, and perhaps one 
of the most practical, was taken out in September, 1867, by 
Mr. Karl Holste, and is known as “ Liirmann’s” patent closed 
hearth system. In the furnaces Mr. Liirmann had to deal 
with on the Continent, those possessing no fore-hearth, and 
in which the slag was drawn off periodically, were the most 
common, 

The slag in these furnaces was run off through a hole or 
elit in the well or crucible walls, put in at the most con- 
venient place for getting rid of the slag. As furnaces, how- 
ever, increased in size and production, the same style of well 
was still retained, but here came the difficulty. It became 
necessary to let the slag run continuously, and it was very 
soon found that this slit or hole could not be regulated, the 
continuous stream of slag, as before pointed out, soon cut 
away the brickwork, the hole becoming so large that the 
blast and the coke were constantly blowing out, and the blast 
had very frequently to be shut off, whilst fresh clay stoppin 
was put in, and it became evident that unless this hole coul 
be kept to its original size, the working of the furnace would 
be seriously interfered with. It was at this stage that Mr. 
Liirmann introduced into the furnace his slagging block or 
tuyere, which at once overcame all difficulties and proved a 
great success. The hole ever remaining the same size, 
enabled the blast to be kept always on, whilst a higher 
pressure was thus admissible, and the make of iron greatly 
increased. 

The success of this plan in this country has not, however, 
been so great as on the Continent, although I believe it has 
done very well in the smaller hematite furnaces, where the 
quantity of slag is much less in proportion to the quantity of 
iron produced than in the Cleveland district. 

Having made up my mind to adopt thin walls round the 
hearth, and to keep the tapping hole as near the inside of the 
crucible as possible (as arranged by Mr. Hiil), consequently, 
to do away with the fore-hearth, it became necessary to 
adopt some new method of slagging. 

Amongst other plans, I went carefully into Mr. Liirmann's 
system ; but, without wishing in any way to prejudice his 
plan, which, undoubtedly, for certain classes of furnaces, is 
well adapted, I came to the conclusion, that where a large 
quantity of slag is produced (as in the Cleveland furnaces), 
and where the nature was so variable, and containing so 





much coke, limestone, and other refuse, Liirmann’s arrange- 
ment was not so suitable, and I, therefore, abandoned the 
idea of using it, and ultimately adopted a plan which I shall | 
presently describe. | 
I may here say, however, that although 1 was not satisfied | 
with the system, Mr. Thomas Whitwell (well known for his 
“red hot blast” brick stoves), of the Thornaby Iron Works, 
is now working two furnaces under Liirmann’s patent, and it 
is to this gentleman that | owe my thanks for the diagrams 
and for a great amount of information, as also for one of the | 
bronze slagging blocks used in these furnaces, and which he 
has kindly lent for this occasion. 
The diagram shows a section of a Liirmann’s hearth, as | 
arranged at the Thornaby Iron Works. | 
The slagging arrangement consists of a kind of box plate | 
of cast iron, well cooled by a water coil, called a “ scoria | 
eva shown on left band side of diagram. In this plate a | 
ole is left in the middle, into which a small bronze tuyere 
or “scoria block” is inserted, and which projects into the fur- | 
nace two or three inches. This block has a tapered hole | 
about one inch and three-quarters diameter, through which | 
the slag discharges itself out of the furnace. The slagging | 
apparatus is never over the tapping-hole, but is put at the 
back of the hearth, or in the most suitable place for gettin 
away the slag—a very convenient plan, but one to which | | 
rather object, for reasons expressed elsewhere. 
The tapping-hole is arranged near the bottom and close to | 
the outside ot the hearth, as shown on right-hand side of | 
diagram. It is enclosed by a thick water plate intended to | 
keep the tapping-hole cool. This, in my opinion, is quite | 
unnecessary, and, from its close proximity to the metal, is 
rather dangerous. The hole, if wel] managed, will never get 
hot or work forward, and there is no fear of the metal burst- | 
ing out. 
There are two other patents for plates for letting off the | 
slag—one taken out by Mr. William Ferrie in 1868, the 
other by Mr. Green, of brymbo, taken out in 1873; but as 
both these seem to be modifications of Liirmann’s, the ad- | 


vantages of which I have fully described, I need only say | stracted by t 


that they have both been intended as adaptations to the | 


old fore-hearth. 
The alterations lately carried out at the Tees Iron Works | 


upon the furnace shown on Fig. 1, but shown on a larger — in the apo ae pri mah -. 
run the iron into pigs. 9 
| los of beat is so great as it would be in a case where the 


seale on Fig. 2 B. 

The walls of the well, or crucible, have been made up 
solid all round, and a bonnet-shaped tapping-hole has re- 
placed the old fore-bearth, in the same way as erranged 
Mr. Alfred Hill, at the Clay Lane furnaces. It will be ob- | 


caused by the metal getting into the boshes out of 
To the first of these objections, I would answer, that abstrac- | y: 


around the well, in place of 5 ft., as at Clay Lane, the tap- 
ping-hole and slag-hole being, therefore, so mnch more 
accessible with the thinner dale. 

Over such a large tapping-hole cavity, with the slag con- 
stantly flowing, unless in some way, it is quite 
certain that the slag would cut down through in a few hours, 
and not only this, but the tapping-hole become so 
hot that it would be impossible to keep the metal from burst- 
ing out. 

‘o prevent this dissolving or cutting action of the slag, and 
to keep the brickwork cool over the tapping-hole, I have 
inserted a water plate. This plate lies level with the top of 
the dam plate. 


In consequence of the thin walls, the dam plate is brought | t 


up close under the tymp plate, and the new water plate runs, 

therefore, underneeth the tymp plate, leaving an open space 

between it and the tymp of about 7 in.; the width of this 

opening being about the same as in the old fore-hearth, or 
ut 26 in. 

When the furnace is at work, this opening is filled in with 
small coal and fireclay, and a hole is made in the centre of 
this clay, for the slag to run out, by driving in an ordinary 
1} in. or 2 in. working bar. The action of this plate is so 
perfect that it entirely protects the tapping-hole cavity from 
the cutting action and heat from the flowing slag, whilst, 
above the plate, it completely prevents the stopping (which 
lies between this plate and the tymp plate) from burning 


Sa eee | 
metal is spread over a ty 3 surface, as in a burnt-out heerth. 
second obj would reply that our President 
assures me that, with twenty years’ experience, he has known 
of only two or three water bosh explosions, and these of no 
serious importance. Whilst at Reymasy tron Works Mr. 
Laybourne kindly informs me that, with eighteen years’ ex- 
| apes they have never had an accident. That osions 
0 ocour is undoubtedly a fact. Mr. I, Lowthian told 
me of one at Walker, and I have heard of a few others, but I 
am led to believe that, with plenty of water space and thick 
sides next to the furnace and with open tops, the danger is 
rot ver: great —— > economy of retaining the 
proper « of t must amply compensate for 
hese dieadeantagea, and, speaking my own ex- 
perience, I should say that we are far more liable 
to — without water boshes than with them, 
for when the meta! breaks out of the hearth or walls, 
and finds its way in watercourses, culverts, or over wet 
cast-iron plates, &c., explosions are sure to occur, with 
serious danger to life and limb. Then again, by the use of the 
water boshes, the walls can be made so thin (when attached 
to the old fore-hearth system) that there is the further ad- 
vantage of having the dam-plate close up to the hearth, and 
this is so much the case at Dowlais, that the difliculty with 
the fore-hearth is much reduced. 
In a paper reai before the Institute, at Lidge, by M. Biitt- 
genbach, relative to his system, he considers thin walle to be 





away, so that the hole made for the slag to run out extends but 
little in size, remaining nearly the same all the day, when a 
asmall piece of clay, or a few small coals, will up the 
hole again for twelve hours longer. On the other hand, if the 
slag should get bad or stop running, another hole can be put 
through this elay stopping into the furnace in a few minutes, 
without withdrawing the blast, and, failing this, the whole 
opening may be cleaned out in a quarter of an hour or 
twenty minutes, when bars can be put into the furnace and 
worked in the old way; but I may say that since the day 
the furnace was put in blast, this has not been once neces- 
sary, nor have I had to take the blast off from defective 
working, or from want of the slag coming forward; and 
the same water plate yet remains as perfect as when started, 
the water flowing through it being always remarkably cool.* 
It will be noticed that, by this piee, the tymp plate remains 
exactly as in the old furnace, the dam plate, with the excep- 
tion of its being brought closer to the well, is unaltered, 
whilst the fore-hearth has been filled up with brickwork, in 
place of fireclay, and the slag, as of old, is run off over the 
tapping-hole. As before pointed out, Mr. Barrett, Mr. 
Liirmann, and Mr. Dobbs, have adopted the plan of draw- 
ing off the slag in a different place than over the tap- 
ping-hole. I have found, however, from experience, that 
wherever the slag flows off, there will be the chief body 
of metal in the hearth. The slag, in flowing, will have 
carried the metal with it. Here, then, under the slag-hole, 
appears to be the best place for the tapping-hole. When 
slseed elsewhere, the metal will be found to “lie back” in 
the hearth. 

With regard to the preservation of the original form of 
the hearths, it seems quite certain that, from the way in 
which the walls are burnt away after a few years’ blow- 
ing, the very best classes of firebrick will not stand the heat, 
and that above the tuyeres the thickness will be reduced to 
about 2 ft. It is, therefore, reasonable to suppose that, if 


all the way up to the top of the furnace; but, in 
my opinion, his success is solely due to the manner in which 
he preserves the shape of his boshes, immediately above the 
tuyeres. seems to me to be no reason whatever for 
thin walls above the zone of fusion, where no alteration ia 
the thickness of the brickwork over takes place, and all the 
heat that is here lost by radiation is completely wasted. In 
the boshes and hearth, however, the loss of heat (es before 
pointed out) is covered by the gain obtained from the pre- 
servation of the shape, and the consequent regularity in 
which the furnace works. 

In the construction of the hearth, floor, or bottom, the 
employment of firebricks should, if ible, be avoided, 
good stone in large blocks being far guelveable; grouting the 
joints should never be done. The stones should be set 
without fireclay, and care should always be taken to have 
the strata of the stone in a vertical position. The joints 
should be run up with fine firestone well sifted. This 
will run into the finest cracks and joints, in the same way 
as sand runs in an hour glass. ater should always bo 
avoided, as it only tends to split up the hearth when the 
furnace is put into blast. Perhaps the most perfect hearths 
yet known are those commonly — in Scotland, and 
which have also been used by Mr. Bagnall, of Grosmont, 
in the Cleveland district. This bottom is made in a similar 
way to concrete. Firestone, ganister-stone, or Stourbridge 
firebricks, are broken up smal), and rammed in with 
ganister sand, mixed with Stourbridge fireclay, containing 
just sufficient moisture to cause it to bind. This makes 
a splendid hearth bottom, upon which the brickwork can 
be built. If this is carefully protected and dried before the 
furnace is put in blast the iron will never go through it. 
When firebricks are used for the well wall they should 
always be carefully bonded. The joints should never run 
radially from the inside to the out, The metal will cer- 
tainly find its way through if the well is built in this 





we make our walls about this thickness, the at phere 
will have sufficient cooling effect to retain them at these 
dimensions. 

In Wales, they appear to be in advance of the Cleveland 
district in this respect, for, from information kindly sup- 
plied to me by our worthy President, I learn, that the life of 
a hearth and well varies from ten to sixteen years, and some- 
times going as long as eighteen years. And I also find, that 
Messrs. Newton, Chambers, and Co., of the Thorneliffe Iron 
Works, near Sheffield, have lately blown out furnaces which 
have been twenty-one years in constant work. The latter 
had only from twelve tu fifteen inches of lining on the boshes. 
When compared with the modern Cleveland furnaces, this 
seems a long time, and, by way of excuse, I would say that 
the Welsh and Staffordshire furnaces bave not increased in 
size in the same way as those in Cleveland, and that our 
slag, being produced in very large quantities, and of a very 
eutting nature when in contact with brickwork, and the iron 
also being very hot, silicious, and liquid, is very destructive 
to linings, the constant failure of which has led to a great in- 


| crease in their thickness, under the idea that this increase 


would add to their durability. 

The hearth and well of No. 19 furnace, at the Dowlais Iron 
Works, is shown by a diagram. The brickwork round the 
well or crucible is only 16 in. thick, being protected by 
strong water boshes, 3} in. thick, with an internal water 
space of about 8in. These boshes are built into the brick- 
work and form part of the well. Mr. Smith, of Barrow-in- 
Furness, informs me that round their furnace hearths the 
have thick cast-iron plates outside the brickwork and stand- 
ing a little distance from it, and that between this plate and 
the unprotected brickwork there is a constant stream of water 
flowing. These furnaces make about 450 tons of Bessemer 
iron per week, and a hearth lasts eight or nine years. This 
fact, coupled with the complete success of the water bosh er- 
rangement at Dowlais, appears to me @ complete answer to 
the advocates of thick walls. There seems, however, to be a 

reat deal of prejudice against the use of water boshes or 
locks round the earth, arising chiefly, 1 think, from two 
causes, firstly, from the supposed great waste of heat, ab- 
water, and the presumed waste of coke from 
this cause; and, secondly, from the liability to B  ccove- of 


ter fusion has taken place is not 
left to 


And it is even doubtful whether this 





* One new plate has since been put in, the plate having 


served, however, that the walls are only 2 ft. 6in. thick ' been burnt from the water having been turned off. 


The following may be taken as the advantages to be 
obtained by working on the closed hearth system, viz, a 
saving in time of about one and a half hours per day, and, 
consequently, an increased make of iron about 1200 
tons per annum: « saving in fireclay, amounting to about 
500 tons per annum; far less labour for the men; and a 
great economy in hammers, working bars, and other tovls. 

1 will now conclude my pose with the following remarke ; 
That, with tuyeres equally divided round the furnace, a 
closed front, boshes, and crucible walls, protected from the 
heat, and with a good hearth bottom, we may hope to 
insure, not only regularity in the quality and quantity of 
the iron, but also durability of the furnace, combined with 
economy in working. And, I hope, that in laying before 
you these observations, | may have assisted in bringing 
about those very necessary “further improvements.” 


LIME IN THE BLAST FURNACE. 
On the Use of Caustic Lime in the Blast Furnace.+ 
By Mx. IL. Lowruian Baws, M.P., F.R.S., Middlesbrough. 

In a farriace about 48 ft. in height, the carbonic oxide 
generated by the combustion of the coke at the tuyeres, 
arrives at the throat so ily that it, with the accompany- 
ing gases, leaves the orifice of the structure at a cvmpara- 
tively bigh temperature. The solid contents filling the fur- 
nace, 48 & Consequence, are, within a few feet of the charging 
plates, in a state of bright incandescence. 

When limestone, in its natural state, is used as a flux, it 
quickly reaches, in such a furnace, zone where the heat is 
sufficient to separate the carbonic acid from its coleareous 
base, The temperature of this region, indeed, is to intense, 
that not only the carbonic acid associated with the lime, bat 
a portion of that due to the deoxidation and carbon impreg- 
nation of the ore, is redaced to the torm of carbonic oxide. 

I have shown, on a former oceasion,{ that the smelting of 
a ton of iron is probably accompanied the conversion of 
6.58 ewt. of carbon from the state of oxide to that 


* Mr. Howson, engineer to Mesars. Samuelson and Co.'s 
furnaces, of Newport, bas since told me that he tried, a tew 
ears ago, a concrete hearth made of broken firebricks and 
fireclay, well rammed down, but that it did not stand well— 
having given way soon after blowing-in. This must have 
been, L think, from the melstarenes having been thorsugh!y 
got out. 


+ Paper read before the Iron and Steel Institute at Man- 
hester. 
’ t “Chemical Phenomena of Iron Smelting.” 
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of carbonic acid. The carbon in its acidified form in the 
quantity of limestone consumed, upon one occasion, in « 
48 ft. furnace was 1 92 ewt. Hence, we may infer that, were 
there no reduction of carbonic acid to a lower condition of 
oxidation, we ought to find, for each ton of iron produced, 
8.50 ewt. of carbon, combined with ite maximum dose of 
oxygen. 

Instead of this quantity, only 5.47 ewt. of carbon s0 oxidised 
was found in the escaping gases of one of the smaller fur- 
naces referred to, per ton of iron of its make. 

This change in the composition of the escaping gases of a 
blast furnace involves more serious consequences than what, 
perhaps, at first sight might appear. 

ewt. units. 

There is the heat absorbed by splitting up 

carbonic acid containing (8.50—5.47) 3.03 

ewt. of carbon ‘ one eon ow. 9.696 
The decomposition of this carbonic acid carries 

off the same weight of carbon whieh it con- 

tains, and which —- combustion at the 

tuyeres, involving a further loss of oe 9,802 


16,968 
To which bas to be added the heat required 
for expelling the carbonic acid from 16 cwt. 
of limestone ... ses ove oe ow. 5,920 
22,888 

The coke consumed upon the occasion which furnished 
these data amounted to 28.92 ewt per ton of iron, and the heat 
estimated to be afforded by its combustion, using air heated 
to 452 deg. C. (846 F.), was 104,012 units. The proportion, 
therefore, of the total heat generated, which was absorbed by 
the expulsion of carbonic acid from the limestone, and the 
decomposition of this compound of oxygen and carbon 
amounted to 22 per cent. Of this, 16 per cent. is due to the 
use of limestone, and 6 to the dissociation of the carbonic 
acid, produced by the reduction and carbon impregnation of 
the ore. 

An expenditure of 16 per cent. of the heating power of the 
fuel, which is rendered necessary by the presence of one of 
the constituent parts of our flux, affords primd facie a strong 
reason why we should seek to relieve the furnace of a duty 
represented by about 4} ewt. of coke, particularly as haif 
this weight of inexpensive small coal sufficed for the purposes 
of the lime kilo. 

Iam not aware that the experience of any iron smelter 
justifies the belief that any epproach to this economy was 
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ever realised by the substitution of lime for limestone. On | better. Discarding this cause of difference, the sole advan- 
referring to the Clarence furnace books, | find, when using | tage from the use of lime is the increased make and superior 
the same quality of coke in each case, one of the smaller | quality of the iron. In the next two examples, an improve- 
furnaces (48 ft.) gave the following results: | ment tn production and grade of metal is also observable, 
14 Days’ | along with an economy of 1.32 ewts. of coke, part of which 
make per Average Coke Mine is probably due to the better yield from the ironstone (Cleve- 
Furnace. No. per Ton. yielded. | land), as well as to a somewhat superior quality of coke re- 
per cent. ewt. | ceived at the works, when calcined limestone was being used. 
419 834 29.06 41.9 Limestone per ton 14.53 In none of these instances, judging by the relative quantities 
444 «2.20 = 89.64 42.6 Burntlime , 11.14 | of burnt and raw limestone emp has one half of its 
Other examples from furnaces of similar dimensions gave the | carbonic acid been expelled. 
following averages : The apparent want of reconciliation between theory and 
14 Days | practice in the consumption of fuel, when using the flux raw 
make per Average Coke Yield per or calcined, is, in my judgment, in a great measure inde- 
Furnace. No. per Ton. Mine. mega of the imperfect expulsion of carbonic acid from the 
tons. ewt. per cent. ewt. | latter; and further, I am of opinion that a complete separa- 
404 2.65 2931 42.0 Limestone per ton 15.89 | tion of this element would fail to effect in a larger furnace, 
451 210 27.99 42.6 Burntlime ,, 11.46 | any appreciable good in respect to the coke required for the 
In the first two cases given, the consumption of fuel is | 
ractically the same, but the produce of the ironstone (Cleve- Omitting the somewhat questionable economy of fuel ex- 
fond ), when smelted with csicined li , is somewhat ' hibited by the figures given above, it is not surprising that a 


tons. ewt. 
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furnace 48 ft. high, and containing 6000 cubic feet, should, 
with a make of 200 tons to 210 tons per week, be capable of 
doing some additional duty when relieved of that portion of 
its work represented by calcinin 
manner, where a furnace 80 ft. high, and containing 15,000 
cubic feet, only runs 350 tons a week, and is, therefore, com- 


peared with the former, far above its work, any such relief as | 


that in question may be regarded as unnecessary. 
The objects of this communication are to show that this 
supposition is substantially correct, and to endeavour to re- 


concile the apparent difference between theory and practice | 


just referred to. 


For the purpose in question, two of the Clarence furnaces, | 


Nos. 9 and 10, having a height of 80 ft., and a capacity of 
20,600 eubic feet, were chosen. They were blown in about 
twelve months ago, and were working under precisely the 
same conditions. No. 9 was supplied with raw, and the 
other with calcined limestone, and after a few weeks this 


order was reversed—No. 10 was put on raw, and No. 9 on | 


calcined. 

The consumption of limestone per ton of iron, was almost 
exactly 11 ewt., which, allowing 5 per cent. of foreign matter, 
would represent 5.85 ewt. of pure lime, or 6.16 ewt., including 
impurity, had all the carbonic acid been expelled. By the 
time, however, that the calcined flux was reduced to 8 cwt., 
the appearance of the cinder indicated a similarity of com- 
position. This was equivalent, if correct, to an admission 
that the lime still retained about one-half of its carbonic acid 
the truth of which was proved by an analysis of the cinder 


itself. 
Raw Calcined 
Composition of Cinder—using— Limestone. Limestone. 
Silica... oe 30.84 30.64 








Alumina eee 25.71 25.45 
Lime ove ove 80.85 $1.17 
Magnesia toe sn ove 6.92 7,22 
Protoxide of iron jn eee .23 -06 
Protoxide of manganese __... 26 .28 
Potash... eve “ eee 28 30 
Soda... is ove _ 1,02 1.20 
Phosphoric acid ees one 34 44 
Sulphide of calcium ... oe’ 409 4.52 

100.64 101.28 


Parenthetically it may be observed, that no change was 
effected in removing silicon or sulphur by the substitution of 
calcined for raw limestone, a sample of No. 3 iron from each 
giving the following results : 


Using Raw Usin; 
Limestone. i 
Silicon per cent. ... 1.91 1.91 
038 033 


Sulphur ,, eee d 
With re to the main object of the experiment, viz., the 
agentes fuel, there was literally not the slightest ad- 
vantage in the use of the flux from which half of its carbonie 
acid had been expelled. In each case, the burden of mine 
(Cleveland), on a given weight of coke, remained u 
without any improvement in quality manifesting itself, nor 
was there any tendency to an increased rate of driving. 


the limestone. In like | 
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| the quality averaged about 3.75, and the coke a trifle under 
22 ewt. per ton of iron. 

Applying the same mode of computation employed at the 
| commencement of this paper, the separation and decomposi- 
| tion of half the carbonic acid in 11 ewts. of limestone, is equal 
to about 5550 units per ton of iron, the necessity for which 
| was avoided by the previous calcination of the flux. To this 
| must be added 1950 units, as the heat which will be evolved 
by the lime reuniting with carbonic acid in the furnace, 
which, for the present, we will assume to happen. We 
| have thus 7500 units of heat at our disposal, which, at the 
| usual condition of oxidation of the gases in an 80 ft. furnace 
| using limestone and driven with air at 485 deg. C. (905 deg. 
| F.) represents about 1.79, say, 19 ewt. of coke. 
| I propose to endeavour to explain the cause of the disap- 
| pearance of these 7500 units, the consequent non-effect of 
| their representative 1} ewt. of fuel. 

In round numbers, calcined Cleveland stone, in an atmo- 
sphere of carbonic oxide, may be considered{as commencing 
to lose its oxygen gas, or in other words, to suffer reduction 
when it is heated to a temperature of 200 deg. to 210 deg. C., 
| say, 400 deg. F. 
| Metallic iron and carbonic acid, with some precipitated car- 
| bon, are the products of this action ; but if the temperature is 
raised from 400 deg. to about 800 deg. F., then the carbonic 
acid, formed by the reduction of the ore, commences to re- 
oxidise the metallic iron formed at the lower temperature, 
and this proneness to oxidation by carbonic acid increases 
rapidly as the temperature is raised. Thus, if a mixture of car- 
bonie oxide and carbonic acid in equal volumes is passed over 
calcined Cleveland ore ata bright red heat, the latter cannot 
be deprived of more than one-thied mip ag and in like 
manner, if omen Ee iron be similarly treated, it ab- 
ic acid as much oxygen as remains com- 
bined with the metal contained in the ore, i.¢., two-thirds of 
that required to constitute peroxide of iron. 

From the physical laws involved in the facts as just enume- 
rated may be inferred : 

1. That there is a point in which carbonic acid will render 
> ~iemeaoe m of an oxide of iron by carbonic oxide im- 
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presence of this heat at once manifested itself by @ rise in 
the temperature of the escs 
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The make was in each case 61 tons to 62} tons per 24 hours, | to something like 1500 of the 7500 units placed at our dis- 


I would here observe that carbon as well as iron, either 
metallic or in its lower stages of oxidation, is capable of de- 
composing carbonic acid, and that its power in this respect 
is also intensified as the temperature is i 

If, therefore, where by a change in the composition of the 
materials, an increase of temperature in the reducing 
zone follows as a necessary consequence, a larger pro- 
portion of the carbon as carbonic oxide in the gases may 
arise from one or two causes—either the oxidising influence 
of the carbonic acid may be augmented by the change of tem- 
porature, and so ire the p of a larger quantity o 
carbonic oxide to effect reduction, or the higher temperature 
may enable the carbon to split up more ily the carbonic 
acid. Whichever of these two causes is the correct one, the 
result would be the same, viz., an unburning, as it were, of 
carbonic acid, which means a large absorption of heat and 
consequent waste of fuel. 

In the case we are considering, this waste of fuel has, 
of course, been met by the additional heat generated, or 
not required, as explained, by the use of calcined limestone, 
the loss on the one side being balanced by the gain on the 





As a matter of fact, this diminution of carbon existing es 
carbonic acid in the gases is . what I found took 
place in the furnace when ined limestone in the ex- 
periments already described was employed. The analysis 
of the gases will require repeating, inasmuch as their ascer- 
tained composition accounted for rather more loss than the 
heat which had been added in the manner described. 

There is, however, no reason for delaying the communica- 
tion of these later trials to the Institute. They extended over 
—_ of six weeks at the two furnaces, and the unmis- 

able conclusion arrived at was, that the expense of cal- 
civing the limestone was unaccompanied by any advantage 
whatever in the operation. Fag 

I may add that the presence of caustic lime is supposed, 
by virtue of the power it of absorbing carbonic 
acid, to produce same effect as if this acid were intro- 
duced in the form of carbonate of lime. Now lime, in some 
form or other, exists in calcined Cleveland ironstone to the 
extent of from 7 to 8 per cent., and magnesia of from 4 or 5. 
I was therefore anxious to ascertain whether these earths 
were able, in any high degree, to absorb carbonic acid in the 
cooler ions of the furnace, and, in consequence, to carry 
it down where, by its reaction om carbon, a loss of coke 
would ensue. I would ees ee ee a 
sibly exist in the native Cleveland ironstone, com- 
bined with silica or alumina, or both; certain it is that the 
cubeuts aad ts Ge saw Suse about sufficient to 
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this acid, and at the termination of the experiment it con- | 
tained 1.22 per cent, A seeond sample was similarly treated 
in a tube immersed in a bath of melted zine, having a tem- 
perature of probably 800 deg. to 900 deg Fabr. Lhe car- 
bonie acid it contained at theend of 2} hours was ./7 per) 
cent., after which no change of weight took place | 

These experiments prove that the presence of lime and 
magnesia, as they are found in calcined Cleveland ironstone, 
ere inert so far as any absorption of carbonic acid is con- 
cerned ‘ 

Physically it would be possible, by a previous fusion of the 
ironatone with the flux, to render the lime of the latter in- 
capable of absorbing carbonie acid to any extent, which acid 
would be expelled by such preliminary treatment. There 
are, however, practical objections to such a course of proce- 
dure. Firstly, in « perly constructed blast furnace, say 
#0 ft. high, with a capacity of 15,000 to 20,000 cubic feet, we 
have seen the total expenditure of coke, entailed by the 
presence of the carbonic acid of the limestone, is only 1} cwts. | 
ihere is, therefore, no margin to meet any expense which | 
would accompany the operation referred to. Besides this, 
the altered mechanical condition of the ironstone makes it 
much less susceptible to the reducing influences of the gases 
of the blast furnace. 

1 obtained the following results from specimens of Cleve- 
lend ironstone calcined to various degrees of hardness but 
broken from the same lump. They were exposed simultane- 
ously in the same piece of apparatus during eight hours 
t» a current of carbonic oxide, at a temperature of nearly 
6) deg. F.* 





Loss of ori- Deposited 
Specimens of Ironstone. ginaloxygen carbon per 
per cent. 100 of iron. 
Burnt to brick red ae os 56.1 ove 56 
‘ brown, not fused 652 ose 21.5 
- dark purple, very 
slightly fused ... 52.6 oss 8.8 
Partially fused ... ose «+s 30.4 has 1.5 


Fused ... 1 ooo soe ave 23.9 ose 51 

Mill cinder which, in mechanical structure, would closely 
resemble ironstone fused with limestone, only lost 1.35 per 
cent. of ita oxygen during 34 hours exposure to a red heat. 
It contained no deposited carbon. 

A specimen of properly calcined Cleveland ironstone, and 
a specimen of mill cinder were placed together during 48 
hours in the escaping gases of a 43 {t. furnace. 1 he former 
lost 52.3 per cent. of its oxygen and contained 2.42 of de- 
posited carbon per 100 of iron; the latter only lost about 
16 per cent. of its oxygen and had .25 of deposited carbon 
per 100 of iron. 

These trials prove conclusively that it is best to use iron- 
stone burnt so as to admit ready access to the reducing gases, 
and that if this be not attended to, the mine will arrive at a 
point in the furnace where the carbonic acid resulting from 
i's deoxidation will be split up or unburnt by contact with 
high!y-heated carbon, in the same way as happens when this 
acid is supplied by the limestone. 


Native Guano Company.—This company, to whose 
operations we have frequently drawn attention, has just 
issued a report to the 30th April last. In respect to 
financial matters it appears that, up to this date, about 
110,0001. had heen received on capital account, but of 
which only a little over 30°01. remained in hand, or in fact 
about two anda half per ont of the total capital raised 
during the last six or seven years. These figures we shall 
afterwards more particularly criticise. The directors 
state that they have made satisfactory arrangements with 
the authorities of Kingston-on-Thames for the treatment 
of the sewage of that yes by the A BC process, and that 
matters are satisfactorily progressing at Leeds. The 
despotic action of the Metropolitan Board of Works, and 
the attacks of anonymous writers in the press, are 
remarked on as having caused foreign negotiations to have 
at present failed. We shall examine the whole of thes 
questions when we have in our hands a detailed report of the 
meeting to be held on the 14th inst. Meanwhile we notice 
hy advertisements that there is some intention on the part 
of the shareholders of obtaining an independent official 
examination of the affairs of the company. It is stated 
that the present assets of the latter amount to nearly 
20,0008. 


DWELLINGS OF THE Poor.—At the recent meeting of 
the British Medical Association at Edinburgh, Dr. Ross 
the Medical Officer of Health for St. Giles’s-in-the-PFields 
London, gave some interesting facts in relation to the 
dwellings of the poor in his district. He considered that 
the cause of the great mortality among the working classes 
is chiefly due to the bad construction, closeness, and other 
sanitary sources of neglect of the houses in which they 
exist. He showed that this neglect led to many, if not al 
of the physieal and moral evils common to the working 
classes of this country. The chief defects he classed as, 
ist, due to the site; 2nd, to the arrangement of streets ; Srd 
to the materials used in the construction of houses; 4th, to 
the cubic area of the rooms; 5th, to bad drainage, and 
general other sanitary neglect in various details. He 
especially drew attention to the subsoil on which houses are 
now frejuently built, objecting to clay as liable to retention 
of damp, and he considered that a gravelly soil was ob- 
ae pare because it admitted conditions of dampness 

n all cases he objected to an alluvial soil as a foundation 
for bouses, and recommended an artificial one, as concrete 
or other impermeable cement. He described the defects 
and dangers of the cesspool system. He then discussed the 
remaining questions above mentioned and strongly urged 
an entire change in{the general arrangement and construe- 
tien of houses for the lower claases. 


* “Chemical Phenomene of Iron Sme'ting,” r. 331. 


PERMANENT WAY CRANE. 

Tue locomotive steam crane illustrated on the pre- 
ceding page, and built for the Midland Railway Com- 
pany, carries a load of 5 tons, The travelling motion can 
however be thrown out of gear, and the crane being securely 
locked, can be attached to a train for travelling to any part 
of the line where its services are required. The cylinders 
are fitted with link-reversing gear, and the several motions 
are transmitted from the engine shaft; there are four speeds 
of lifting, and the load can be lowered either by the brake 
or by reversing the engines; the turning motion is effected 
through double friction clutches and suitable gear which 
drives a wide roller immediately under the jib, and this 
operation is performed in either direction and simultaneously 
with any of the others, and being obtained entirely by the 
friction of surfaces instead of by toothed gear on the base- 


| plate, the risk of breakage arising from stopping or starting 


too suddenly is entirely avoided. The derrick motion for 
altering the radius is worked by worm gear and a pair of 
chains, one end of which is attached to the crane frame, the 
other end coiling round the derrick barrel; the travelling 
motion is obtained by a shaft passing through the centre 
of the crane- post and driven from the crankshaft, the lower 
end of this vertical shaft giving motion to another shaft 
fixed horizontally under the crane carriage, and in order 
to allow for the deflection of springs the power is trans- 
mitted through pitch chains from this shaft to both trayel- 
ing axles. 

‘The crane is mounted on a wrought-iron carriage similar 
in all respects to the ordinary permanent way stock, and 
it is used at the company’s shops at Derby, or is sent to 
different parts of the line where lifting power is required. 
The jib is curved in order to give sufficient clearance for 
lifting large logs on to trucks, for stacking timber, &c., or 
even to lift a disabled truck and place it on a goods 
wagon. 

We understand that several cranes of this type have 
been delivered to the Midland Railway Company, or are 
now in course of construction, and it would certainly appear 
that great economy, both in time and labour, would be ob- 
tained if a few cranes of this type were used instead of a 
far larger number of fixed or permanent-way hand cranes 
which are now so generally used, many of them at stations 
where they are not employed half a dozen times a year. In 
the event of an accident on the line there can be no question 
that the rapid working of steam, as eompared with hand 
power, would greatly reduce the time required to clear away 
débris, and possibly might thus mitigate much suffering 
caused by accidents to passenger trains. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Fatal Colliery Accident near Chesterfield —On Monday 
morning as the men were, as usual, being lowered into the 
Derbyshire Silkstone Colliery, near Chesterfield, by means 
of the upeast shaft, the cage came into contact with a pro- 
jection of the wooden side conductors, and lodged in a 
partially inverted condition. There were six men in the 
eage at the time, and they might not have been in much 
danger had i+ not been for the dense smoke and hot air 
which filled the shaft. A collier named Hallam went down 
on a rope to the reseue, and by dint of a noble perseverance 
got all out singly, except a miner named Sims, who had 
fallen head downwards, and so hung for some time his 
heels having got entangled with the woodwork of the cage. 
He died immediately, and several others were badly hurt or 
affected by the smoke. 


Midland Railu ay Servants’ Agitation.—Last week a 
memorial to the directors was signed and sent in by the men 
engaged in the passenger departments (out-door) of the Mid- 
land Railway, asking for additional payment for Sunday 
duty im all cases in which they are required to work on the 
seventh day of the week. 


The Proposed Reduction of Yorkshire and Derbyshire 
Miners’ Wages.—A largely and influentially attended 
meeting of the members of the South Yorkshire and North 
Derbyshire Coalowners’ Association (Limited) was held at 
Sheffield on Monday afternoon, under the presidency of 
Mr. Robert Baxter, in order to further disenss the alvie 
ability, or otherwise, of proceeding with the notice which 
had been given to reduce all miners’ wages 10 per cent. 
After a long discussion it was decided to let the question 
stand over for the present, the attempt being thus aban- 
doned. 


Alterations at the Shefield Vietoria Station —The 
Manchester, Sheffield, and Lincolnshire Railway are pro- 
ceeding with a much needed and comprehensive series of 
improvements at their Victoria Station, Sheffield. The 
roof will be lengthened by 100 ft. at the eastern end and 
200 ft. at the other extremity. The present very wide 
platform, to which all trains in both directions have 
hitherto been brenght, will be made narrower, and in the 
apace so obtained two lines of rails will be laid down. Two 
existing lines next the blank stone wall on the other side of 
the station are now being taken up and a new platform 
erected. This new platform will be 25 ft. in width and 
}40ft. inlength. The old platform, as remodelled, will be 
860 ft. in length and 27 ft. in width. On the new side there 
will be refreshment and waiting rooms, and on the old side 
the existing ‘‘ docks’’ for branch passenger trains will be 
abolished. Aniron bridge will be thrown over the lines for 
the safety and convenience of passengers, but there will be 
three slopes with level crossings—one in the centre and at 
each end—for the parcels, barrows, &c. 


A New Safety Railhcoy Wheel.—Messrs, John Brown 





and Company (Limited), Atlas Works, Sheffield, are pro- 
ducing railway wheels r the patent process invented 
by Mr. Allen. These wheels are made either of discs of 
wood suitably laid over each and joined, or of compressed 
pew If of paper the sheets are made into a homogeneous 
lock under a pressure of 400 tons, the boss being forced 
in at a minimum pressure of 20 tons before the tyre is put 
on. The centre b is forced into the tyre at a pressure 
of 300 tons. Around the inner edge of the tyre is an “ an- 
nular flange’ or 4 | in. deep, which is recessed into one 
surface of the core, the body of the wheel is fastened 
by a number of bolés which pass through both the body 
and the flange. It is thus argued that the tyre, even if it 
breaks, cannot leave the body of the wheel, and even if it 
should the wheel is still strong enough to bear the weight 
of the vehicle. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.Lesprovucu, Wednesday. 

The Clevéland Irom Market.—Yesterday there was a 
much larger attendance than usual on 'Change at Middles- 
brough, although a number of the leading men connected 
with the Cleveland iron trade were in Manchester taking 
part in the annual m of the Iron and Steel Institate. 
There is at present a demand for No. 3 pig, and higher 
prices are paid for this qnality. On Tuesday makers 
quoted No. 3, 528. 6d. aed Bo. per ton, according to the 
time of deli and the tity required. As the navi- 

tion season is drawing to a close, merchants are anxious 

export as much iron as they can so as to complete their 
deliveries, and under these circumstances they are willing 
to pay higher prices rather than delay and keep vessels 
waiting for cargoes. 

The Cleveland TIronwmasters’ Returns.—Yesterday the 
Cleveland L[ronmasters’ jation returns for August 
From these it ap that out of 156 blast 
furnaces 113 are in operation. ‘There are nine new furnaces 
in course of erection. 


The Finished Iron Trade —It is matter for regret that 
the finished iron trade continues in a depressed con- 
dition. Although some of the works are standing idle and 
the production of rails and bars is diminished, the works in 
operation are ing rapidly through their contracts and 
must soon close. ‘The prospects are gloomy. It is feared 
that during the coming winter thousands of men will be 
thrown out of employment. No improvement is expected 
in the finished iron trade until next spring. 

The Railway Jubilee.—As the time for the jubilee 
approaches, the 27th inst., the interest in the coming event 
is increasing. There will be such a gathering of engineers 
and railway directors in Darlington as there has not been 
since the first railway was opened. A statue of the late 
Mr. Joseph Pease, who took such a prominent part in the 
establishment of railways, is to be unveiled in Darlington, 
and a banquet is to be given to upwards of 1000 guests. 


The Coal and Coke Trades.—For all kinds of fuel the 
demand is weak and prices are declining. 








The Swing Bridge on the Tyne.—It will be remembered 
that a few months ago the scaffolding and woodwork of the 
new swing bridge over the Tyne, at Newcastle, was 
destroyed by fire, and the completion of this engineering 
undertaking was delayed. The work is now making satis- 
factory progress. 

Mining in Cleveland.—Throughout Cleveland the iron- 
stone miners are working satisfactorily, but the total pro- 
duction of stone is not so large as it was some time ago. 
The various extensions at the different mines in Cleveland 
are being carried on vigorously. 





AmeERIcAN Bripez BuiLpine.—An iron bridge across 
the Genesee Falls at Portage, New York, totaketheplaceof a 
wooden structure burned May 6, 1875, has now been com- 
pleted. The new bridge is 800 ft. in length. 





A Tasmanian Rartway.—The length of the Launceston 
and Western Railway—which was taken over by the Govern- 
ment of Tasmania in August, 1872— is 45 miles ; the average 
cost per mile was 9553/. The cost of working and main- 
tenance in 1873 was 13,6511., and the revenue collected from 
all scurces in the same year was 17,0931., leaving a profit of 
34411. The Tasmanian Government issued 6 per cent. de- 
bentures to the amount of 400,0001. in aid of theline. This 
advance has involyed the Treasury of the colony thus far in 
a rather serious annaal loss, but the interest accruing upon 
the 400,0001. of debentures is partly ey mains ey the 
districts through which the line runs. 





Tue LocaL GOVERNMENT BoAaRD AND THE SEWAGE 
QuEsTIon.— Weare glad to find that the Local Government 
Board are utilising time during the Parliamentary recess. 
They have appointed a roving commission to visit all places 
in the kingdom where any attempt is being made to purify 
and utilise sewage, either by precipitation, irrigation, or 
other means. Recently they visited Teavanten, ond inapestied 
the operations of the General Sewage Manure 
Company, who}now treat the whole sewage of that town, 
amounting to 2,000,000 gallons daily, by Dr. Anderson's 

recipitating process. The commission, composed of Mr. 

wiinson, Mr. Read, and Mr. 8. C. Smith, are now about 
to visit the Continent for the purpose of gathering 
information. It is intended that the results of their 
labours shall be collected, so as to pore a précis of all that 
is actually in progress in regard sewage treatment. 
If the whole ties be impartially carried out much good 
may result, but we fear, from the constitution of the 
commission, a tendency to bias in fayour of irrigation will 
exist. The facts, however, thus collected will form a 
valuable addition to sewage literature and one that is 





much wanted. 





Serr. to, 1875.] 
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a Passenger Locomotive for the Glasgow and South- 
Western Railway. The description of this plate will be 
found on page 201. 
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THE LOSS OF H.M.S. VANGUARD. 

Tue sinking, and only too probable total loss, of 
one of the most useful, though not the most power- 
ful, ships of the British Navy, is no doubt an event 
which justifies a good deal of tall writing in the 
non-professional press, which needs must respond, 
w uh knowledge or without, toa plain public eall for 
information. But where information is meagre— 
for whichSwe do not blame the Admiralty—and 
where knowledge is not—for which we do not 
blame the writers—it would surely be better to say 
as little as possible, rather than to foment the public 
apprehensions, or misapprehensions, in the manner 
adopted by the 7imes and other papers. To be sure 
the Times has sinned worse in days past, for the 
building—which meant the loss—of the hapless 
Captain was largely due to its evil advocacy, and it 
has always been ready to back be any wild scheme 
which promised to limit or aboli 
and thus place it at the head of a new naval recon- 
struction. Its seizing upon the late disaster as an 
argament to the same end is, however, nearly in- 
excusable, for if the writer is to be acquitted of 
hypocrisy he must be convicted of an amount of 
iguorance which should at least disqualify for 
writing leading «ticles in the Times. 

To him and to the many other writers who have 














the use of armour, | and 


and to the public who are thereby more than ever 
confirmed in the time-honoured belief in the 

rottenness of the British Navy, we would say 
briefly this : The sinking of the Vanguard teaches no 


lessons whatever, beyond one as old as the art of | idea, 


navigation, viz., that, fog or no fog, ships must be 
kept from running into one another. It does aot 
teach, as the 7imes foolishly suggests, that modern 
ironclads are made too light in the bottom plating, 
in order that they may carry armour above, for 
whether the plating of the Vanguard be § in, thick, 
or 14 in,, could have no conceivable effect on the 
result. It does of teach anything about ram- 
ming as a means of offence, for surely no one needed 
to be told the result of a steam ram running with- 
out warning at seven knots an hour into the side of 
another vessel, whatever her quality. And certainly 
it does not teach that ships are so helpless before 
the ram that the carrying of guns, and therefore of 
armour, ought to be given up as useless. ‘The best 
naval authorities—and on this point the opinions of 
naval officers must come before all others—seem 
agreed that the giving of the blow will be almost 
as difficult in action as its effect, when given, will 
be fatal, and it is fairly certain that two ships, 
reasonably well matched in power, may fight a 
long engagement without either getting the chance 
of ramming her enemy. When she gets it, it will 
be for one of three reasons, viz., either because she 
is more handy—which is a quality in which British 
ships of all recent ‘types excel; or because she is 
handled with cooler judgment and better seaman- 
ship—which are qualities in which, surely, British 
officers are not behind those of other powers; or 
because she has more or less disabled her enemy in 
the preliminary artillery duel, which is a conclusive 
argument for not following the advice of the Times, 
but for arming and armouring our steam rams to 
the utmost extent. A ram is not an iota less effi- 
cient as a ram for being well armed and armoured. 
Even if her guns proved useless, her armour would 
still be valuable; for ramming, by the nature of 
things, cannot be done at long —— nor can the 
manceuvring which leads up to it, and an unarmoured 


eos | Fam, in presence of an enemy carrying guns, would 
208 | have but a small chance of ever bringing her single 


power of offence into play. Even the Times some 
day will see that high speed, such as might no 
doubt be given to the Lron Duke by abolishing her 
guns and all or most of her armour, and converting 
the weight so saved into additional engine power, 
would not save her from being hit, and probably 
sunk, while trying to ram another vessel, while the 
suggestion—if that really be its meaning—that the 
armour had better go on the bottom by way of 

rotection against other rams, is really too silly to 

discussed. 

In truth, the questions raised by this calamitous 
accident are rather such as concern naval officers 
than naval architects, and therefore are still more 
hopelessly beyond the ken of lay writers and 
readers. It is just possible that naval architects 
may learn from it to improve their practice with 
regard to the division of war-ships by water- 
tight bulkheads; but even on this point it seems 
probable, from the few facts known about the colli- 
sion, that any fault which may have existed in the 
Vanguard pertained rather to the use of the bulk- 
heads—i.¢., of the doors and other openings in 
them—than to their construction, ition, or 
number. Even if it should prove that the Vanguard 
sank simply because she was not sufficiently divided 
to withstand the effects of a blow in the cular 
place where the Iron Duke struck her, this would 
not necessarily show that such division should have 
been carried further. ‘The chance of a blow in that 
precise spot in action, and still more in time of peace, 
may be exceedingly remote, and the inconvenience 
and. consequent loss of general efficiency in other 
direetions which might arise from really perfect sub- 
division, might be so serious as to render such ex- 
treme precautionsundesirable. In other words, a ship 
must be a compromise, in which neither the highest 
attainable gun-power, nor engine-power, nor armour 
protection, nor protection against sinking by rams 
, can be attained. One must be con- 
tent with a fair, not full, measure of success in each 
of these elements of safety. The Vanguard has 
been rammed under circumstances far more favour- 
able to the ram than would be likely to oceur in 
action. She succumbed, naturally, and her doing 
so need excite no more surprise or dismay than 
would her defeat in a one-sided artillery combat 





felt it theirduty to extract “lessons” from the event, 


with an enemy who opened fire upon her unawares 
when her powder had just been 





architects who designed her. It does not need the 
loss of a ship to teach the * lesson” that bad work- 
ee or that water-tight joints 
made of perishable materials should be looked after 
with constant and jealous care. 

A more probable explanation is that certain doors 
of communication were open of necessity, and could 
not be closed in time, but whether—if this be the 
case—the failure to close them be or be not worth 
of blame is a question which only a court-martial, 
cognisant both of the facts and of the customs and 
necessities of the service, can settle. The questions 
involved seem to us almost wholly of a disciplinary 
kind. There is nothing whatever to show that the 
Vanguard was not as excellent and as safe an engine 
of war as could be provided for the money spent 
upon her ; the re question, in effect, is whether 
she and the Iron Duke were properly handled. The 
regulations for sailing in fleets, especially in fogs, 
may be open to improvement ; 80 may be the use and 
working of water-tight doors in bulkheads. But 
naval officers, not journalists, are the proper people 
to settle such questions, and the public may leave 
them in their hands with absolute confidence. We 
refer, of course, to the naval officers officially re- 
sponsible to the coun and Parliament, and to 

ose properly accredited to assist them—not to the 
swarm of eager notoriety-seekers who, in the House 
of Commons and in the press, are for ever siring 
their vanity and their unfitness to belong to an 
honourable and scientific profession. Who cannot 
foresee the dismal series of speeches, and pamphlets, 
and perhaps committees, which this essentially 
commonplace accident is destined to give rise to, 
with the too probable result that the public, goaded 
into foolish fears by the arts of men whose only 
care is to fish in troubled waters, may follow some 
such blind leader as the 7imes in an attempt to force 
dangerous changes upon the Government. In de- 
precation we would only say—remember the Cap- 
tain. She was the offspring of naval, and generally 
of unscientific, rebellion against what may be called 
high science, She was the protest of so-called 
practical men against the men of formule, and she 
met the fate of all those who carry out in practice 
a disbelief in the laws of nature, To abandon 
armour, or to stuff our ships with cork, might not 
contravene any natural laws but those of common 
sense, but if such changes are made in deference to 
agitators, and in defiance of the experience and 
scientific knowledge which necessarily accumulate 
at the Admiralty as they can accumulate nowhere 
else, the result will be as bad as in the case of that 
unhappy ship. 

The proposal to raise the Vanguard opens up 
mechanical questions of the highest interest, but 
unfortunately a physiological one—that of the 
power of the human frame to work under the at- 
mospheric pressure corresponding to a depth of 19 
fathoms—takes precedence of them, and may render 
their consideration unnece On this head 
something may be learnt from the records, published 
frequently and fully in Enameerina, of the con- 
struction of recent bridge foundations in America, 
where men have worked at great depths in sub- 
—— air-tight caissons, but of course without 
the di either of a cumbrous dress and 
gear, or of working in actual water. Should it appear 
that divers can work (as has been positively asserted 
by a high authority), the most natural course would 
appear to be to render air-tight as many of the com- 
partments as may be necessary either to float or to 
greatly lighten the ship, and then to force air into 
them from the surface. ‘To lift so huge a mass with- 
out thus lightening it would not, we presume, be 
attempted. W. any of the compartments are 
now empty of water—as is per. possible—we 
do not know, but no doubt many of the celis in the 
double bottom, not occupied by ballast, must have 
been empty at the time of the collision. Whether 
the skin in such places would be forced in by the 
—— is a matter of le calculation, but as 

he longitudinals are about seven feet and 
the transverse frames (we believe) four feet apart, 
the area of unsu surfaces is considerable. 
If any of these have collapsed it may be hoped 
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that the inner j-in. skin, rather than the outer one 
of § in., has given way. ay 

The Vanguard is built in seven principal com- 

tments, but we believe some of these are (or can 
fe) much subdivided. As in all ordinary vessels 
the danger is in the engine room, from its great size 
as a compartment, and danger becomes certainty of 
loss if the engine room and the boiler room are in 
communication, as in practice they almost always 
must be. In the most recent ships of Mr. Bar- 
naby's design, advantage has been taken of the use 
of twin screws to have practically two separate 
engine rooms, which will add much to their chances 
of keeping afloat if rammed. 

Perhaps the most noteworthy point about the col- 
lision, after all, is the fact that the Vanguard floated 
so long. One knows what mercantile steamers do, as 
a rule, in spite of their compartments, when any- 
thing runs into them, or even when they run into 
anything else. The apparent impunity with which 
the Iron Duke rammed an ironclad at considerable 
speed is also to be remarked, for the ships of her 
class were vehemently accused, before the Com- 
mittee on Designs, of being structurally weak. 
It was alleged by one witness that if one of these 
vessels ‘“‘were ramming at full steam the stem 
would be completely knocked away.” ‘The Iron 
Duke certainly has not been put to this extreme 
test, but the speed she rammed at is as high as 
most captains would choose for the purpose, and, 
so far as it went, the trial show no sign of 
weakness. ‘The projecting-snout kind of ram was 
also much attacked at the same time by advocates 
of the straight-up, or swan's-breast form of stem, 
and assertions were made that it would fail to free 
itself from the wreck of the enemy. No such dif- 
ficulty is reported in this case, while as to the 
offensive powers of the Iron Duke's ram it will 
suffice if we express some regret that in her par- 
ticular case the advice of the partisans of straight 
stems was not attended to. Had it been taken the 
Vanguard would probably enough have been afloat 
now. 

In conclusion it may be mentioned that the Van- 
guard—on the authority of a Parliamentary paper 
—cost 255,000/. Armament and stores would 
add something to this, but would not bring up her 
total cost to anything approaching the half million 
written about in the daily press. 
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THE BRITISH ASSOCIATION AND 
THE SEWAGE QUESTION. 

For several years past the British Association 
has elected an annual committee for the purpose of 
elucidating, so far as their means would allow, the 
most important points relating to the solution of 
the treatment and disposal of sewage. In each year 
the selection of the members was such that no fant 
could be found even by the most partial adherent 
of any sewage scheme, the chemical and engineer- 
ing element of discussion was amply represented, 
and it has lain open, at the annual meetings of the 
Association, for any person to read a paper in ac- 
cordance with or in opposition to facts or opinions 
expressed in this Sewage Committee's report. Last 
year there was published, as part of the Report of 
the Association's proceedings for 1874, a kind of 
epitome of the Sewage Conmittee’s investigations 
carried on during previous years. An analysis of 
this has a appeared in ENGINEERING, and 
taking a general view we are bound to state that, 
despite an evident feeling on the part of the mem- 
bers of the committee in favour of irrigation, their 
statements and opinions were marked with much 
impartiality, Each of the processes of irrigation, 
filtration, precipitation, &c., had been examined, 
experimental details were given, and the readers of 
the report were left to form their own judgment on 
the issue. 

The issue may be very briefly stated. The Com- 
mittee found that no individual or single system of 
sewage treatment was sufficient in itself to satisfy 
all the conditions involved in the question. While 
local circumstances favoured one scheme, none of 
the methods offered were capable of general adop- 
tion. We believe, however, that we do not here 
misstate the case if we remark that, as a rule, the 
Committee were generally in favour of irrigation 
— that land could be got, and that the sewage 

been allowed to settle, and had undergone 
_— puma process before it was applied to 
€ 80 


of the Committee for 1874-5. Owing to want 
of funds for the ae of carrying out systematic 
analysis, and other expe , not much of new 
matter had to be presented, although by the aid of 
private contributions much had been done. Still 
the results of the year were, comparatively speaking, 
imperfect. We may here remind our whe tom that 
in each of the past annual reports, the most essential 
feature was that of presenting the results of sewage 
treatment at Mr. Hope’s farm near Romford, Essex. 
Elaborate tables have been afforded in regard to 
the statistics of amount of sewage sent on to the 
land, acreage, produce of crops, kc. In the present 
report the Breton farm stands most conspicuous, 
It appears that during the = year a large amount 
of land was allowed to lie fallow, some of the crops 
were ploughed in, and consequently the total pro- 
duce fell far short of previous years. Yet taking 
careful account of the total amount of crop grown 
per acre, the weight of these and the nitrogen so 
abstracted showed decided improvement. These 
favourable results arose partly from concentrating 
the flow of sewage on a smaller acreage of soil, and 
also because the latter had retained a portion of ma- 
nure, thus increasing its richness, In other words, 
to use a commercial illustration, the soil seemed to 
carry annually a balance of manurial elements in 
favour of each succeeding year's crops. 

Mr. Hope, as we have already stated, has been 
long dissatisfied with the quality and quantity of 
sewage supplied by the local authorities of Rom- 
ford, to his farm. He war recently successful in 
obtaining an injunction against those authorities, 
preventing them from diverting certain portions of 
their sewage; and we believe that at present the 
question of damages he has sustained by these 
apparent /aches has been referred to Sir J. W. Bazal- 
gette to decide on. It seems therefore somewhat 
remarkable that, while Mr. Hope has been complain. 
ing of the deficiency of quality and quantity of the 
sewage of Romford, the land should be growing 
more productive, through the retention of nitro- 
genous and other manurial elements in the soil. 
It may be assumed that by leaving the ground 
of the farm in some parts to lie fallow, a proof 
of deficient quantity and quality of the sewage is 
shown. Still we cannot help considering that with 
the facts now presented, the British Association 
Committee has placed Mr. Hope and the local 
authorities of Romford in a very curious dilemma, 
and one very difficult of solution, whether in its 
legal or scientific aspects. It appears after all, 
however, that the total amount of nitrogen recovered 
from the sewage by the crops last year was just an 
average of that ruling in previous years, 

In taking any estimate that can be relied on in 
regard to these statistics so many circumstances 
exterior to the management of the farm must be 
kept in account that, practically speaking, the 
results afforded by the report of the Committee 
have but little value. To obtain general results we 
must have general causes and conditions, and 
under this head are involved questions of tem- 
perature, climate, rainfall, nature of soil, &c., that 
would make it impossible to predicate any result on 
a farm different in character to that so admirably 
managed by Mr. Hope. We are glad to record the 
success which has attended his practical application 
of agricultural science, but this partial success 
under the most favourable circumstances that can 
be imagined tends rather to discourage than to 
encourage the hope that sew farming will ever 
become profitable to individuals. As to such 
attempts on the part of corporations or local boards 
being successful, we fear that the idea is worse than 


maginary. 
Taking the whole of the reports which have been 
issued by the British Association and the Royal 
Rivers Pollution Commission in the years embraced 
in 1870-75, no impartial reader can come to any 
other conclusion than that irrigation has been the 
prime element of consideration, although during 
the last two years some modification of ideas on 
the subject has prevailed. ‘The ridiculous pre- 
tensions that have been set forward by the ad- 
vocates of precipitation processes, each of which 
has failed to be successful as a commercial specu- 
lation, has led largely to this error. Nothing can 
better prove this than the paper read by Mr. J, 
C. Mellis last week to the Chemical Section, after 
the report of the Association on the sewage ques- 
tion had been presented. Mr. Mellis represented 
the General Sewage and Manure Company, now 





weeny bog “recent meeting at Bristol, Professor 
Corfield laid before the Chemical Section the report 


working the of Coventry by Dr. rson’s 
process of precipitation, using crude sulphate of 





alumina and lime, He claimed only a manurial 
value of 35s. per ton for the dried deposit, and 
wisely admitted that an annual charge should be 
made by precipitation companies for the treatment 
of town sewage. This shows common sense, and 
if the other sewage companies, including irriga- 
tionists, precipitationists, and filtrationists were to 
follow the same course they would not only benefit 
themselves, but do good generally, for the corpora- 
tions would know exactly what course to adopt, 
and what amount of rate per head annually should 
be charged for the purification and disposal of 
sewage. 
In concluding the article we urge, what we have 
atedly said for the last few years—that is, a 
scientific and commercial union of view and action 
between all those who have or shall propagate 
schemes for sewage treatment. The common sense 
of such a course must commend itself to every un- 
prejudiced mind. Personal interest cannot long 
withstand the force of scientific truth, and as every 
man possessing a knowledge of science must be 
convinced of this fact, it will be a point of pruden- 
tial philosophy to admit practically its ultimate re- 
sults. In the sewage, as in all other questions, 
“union is strength.” 








THE IRON AND STEEL INSTITUTE. 


Tue meeting of the Iron and Steel Institute, held 
this week at Manchester, affords very satisfactory 
evidence of the steady progress which is being 
made by this, the youngest—but certainly one of 
the most vigorous —of our scientific societies. ‘The 
Iron and Steel Institute has from its commencement 
been guided by a thoroughly liberal spirit ; it has 
given the utmost publicity to its proceedings, and 
it has from the first worked steadily to advance the 
interests, not of its members individually, but of 
the important industries which it represents. In 
this way it has earned the respect onl good wishes 
of those engaged in the iron and steel manufactures, 
both at home and abroad, and the results of its 
policy are to be seen in its rapidly growing list of 
members. Thus at the meeting on Tuesday last 
fifty-eight new members were declared to be elected, 
whilst a long list was read of others already 
nominated for election. The total number of 
members now on the books is, we believe, about 
900, and it has been growing for the past three 
years at the rate of considerably over 100 per 
annum, 

The programme issued for the current meeting at 
Manchester is an attractive one, and up to the time 
at which we are writing it has been ably carried out. 
On Tuesday and Wednesday the mornings were 
devoted to the reading of papers and their discus- 
sion, and the afternoons to the visiting of local 
works ; while yesterday three alternative excursions 
—to Hyde Junction, to Oldham, and to Bolton 
respectively—were open to the members, and to-day 
is to be devoted toa visit to the North Staffordshire 
district. In organising the various visits the Council 
of the Institute have had the most cordial assistance 
from the Local Reception Committee, of whom Mr, 
Daniel Adamson is the chairman, and the arrange- 
ments made for the convenience of the members 
reflect the greatest credit upon all concerned, and 
eerie upon Mr, J. Jones, the secretary of the 
nstitute, 

On Tuesday the proceedings were commenced by 
a meeting held, under the presidency of Mr. 
Menelaus, at Owen’s College, the lecture room of 
which—an admirable room for its purpose—had 
been placed at the disposal of the Institute. At 
this meeting brief speeches were first made by the 
Mayor of Manchester and the Mayor of Salford, who 
cordially welcomed the members to their districts, 
while the next speaker was the Bishop of Man- 
chester, who was warmly received, and who com- 
plimented the Institute upon its position and 
constitation. These preliminaries being over the 
reading and discussion of the papers were com- 
menced, 

QUADRUPLE ENGrNEs, 

The first paper read was one by Mr. Daniel 
Adamson, ‘‘ On High-Pressure Steam generally and 
Quadruple Engines,” and this paper we reprint in 
extenso on page 218 of the present number. Mr. 
Adamson has long been a strong advocate for 
someones engines with more than two cylinders, 
and hi ee ee eee oe 
ing his ractice, these engines having four 
ides in which the steam acts successively, the 
four cylinders being arranged in pairs so as to 
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drive a couple of cranks at right angles. The | steam became a secondary consideration. In works | time sources of anxiety to him ; but practical ex. 
cylinders of these engines are not steam-jacketted, | having Siemens’ furnaces, however, the case was hadshownthat no difficulty was e 
but a reheating arrangement is introduced for | different, and he considered that in modern iron these causes, and the engine drove regularly, 
slightly superheating the steam between the second | works there was a steady advance in the direction | and was readily governed, 
and third cylinders, while the exhaust pipe between | of using more economical engines, several blowing| At thi 


the third and fourth cylinders is steam-jacketted 
with the same object. The engines are employed 
in driving a mill at Hyde Junction, and for details 
of their dimensions and performance we must refer 
our readers to Mr. Adamson’s pe 

In opening the discussion which ensued, the Pre- 
sident, Mr. Menelaus, said that Mr. Adamson had 
been rather hard upon bungling boiler-makers and 
‘iron works engineering,” and that, therefore, the 
members would feel that they were entitled to dis- 
cuss the paper freely. Mr. Menelaus also added 
that although the Liangennech coal had been 
used by Mr. Adamson during some of his experi- 
ments for the reason that it was the fuel used in 
the Royal Agricultural Society's competitions, yet 
that he did not wish the impression to go abroad 
that this was the best Welsh coal. In his (Mr. 
Menelaus’) opinion the coal raised by Mr. Craw- 
shay, at Cyfarthfa, was a much superior fuel and 
would have given far higher results. 

The next speaker was Major Hesketh, who re- 
marked that the power stated to have been deve- 
loped by the quadruple engines, namely 539.84 in- 
dicated horse power, appeared to be a large power 
for driving 48,096 spindles, while he made inquiries 
as to whether any difficulties were experienced in 
starting or in governing such engines. Next came 
Mr. Anderson, who, after mentioning the fact that 
the analysis of the Llangennech coal was published 
in the last number of the Journal of the Royal 
Agricultural Society, recommended that in all cases 
of boiler trials being reported, the analysis of the 
fuel used should be given. Mr. Anderson also re- 
marked very justly on the difficulty of discussing 
properly such a paper as Mr. Adamson’s without a 
previous knowledge of the facts which it contained, 
and he advocated that all such papers should be 
distributed to the members prior to the meetings at 
which they were to be awe course, by-the-bye, 
which has in many cases been taken by the Iron 
and Steel Institute, but which, as Mr. Jones re- 
marked, could not in all cases be carried out. 

Mr, Crampton, who next addressed the meeting, 
took up the position of an advocate of the single 
cylinder as compared with the compound engine, 
and he especially denounced the too common prac- 
tice of confusing together the performance of engines 
and boilers, In this latter respect Mr. Crampton’s 
views entirely agree with our own, and we have, on 
numerous occasions, pointed out that the practice 
of estimating the performance of an engine by the 
quantity of coal consumed per horse power deve- 
loped per hour, is one which, in many cases, may 
lead to very erroneous conclusions. The true measure 
of an engine’s economy is the weight, not of coal, 
but of steam, which it requires to enable it to de- 
velop a given power, the question of the quantity 
of coal used to generate this amount of steam being 
one which refers entirely to the boiler, For this 
reason we regret with Mr. Crampton, that in Mr. 
Adamson’s paper the quantity of coal used is taken 
as the measure of economy, and we hope that before 
the discussion on this paper is resumed, the author 
may supply data which will enable the performance 
of the engines to be judged apart from that of the 
boilers by which they are supplied with steam. Mr. 
Crampton also, as we have said, stood up for single 
cylinder engines, and maintained that little, if any- 
thing, was to be gained by the use of steam of 
more than about 70 lb. pressure, expanded six-fold. 
We quite agree with Mr. Crampton that the value 
of very high-pressure steam and large ratios of ex- 
pansion have, in many instances, been much over- 
rated ; but as our readers well know, we differ from 
him in our —— as to the relative advantages of 
single cylinder and compound engines. The pre- 
sent, however, is not the place to discuss this ques- 
tion, and we will merely add that Mr. Crampton 
stated that he had in a single cylinder engine ob- 
tained the development of a horse power with a 
consumption of but 18 lb. of water evaporated per 
hour. 

The next speaker was Sir John G. N. Alleyne, 
who said that he considered Mr, Adamson had been 
unnecessarily hard upon the managers of iron 
works. Sir John took this view, that in such 
works having ordinary furnaces it was sometimes 
good policy to attach a boiler to a furnace for the 
purpose of cooling the gases and saving the brick- 
work; and under such circumstances economy of 








engines constructed on the com; d being 
ome at work, and giving results. He con- 
sidered, moreover, that eo, sao engines should 
be fitted we surface condensers so as to secure 
pure water for the boilers, and thus b enti 
the accumulation of scale, not only Bogen 
and the expense of boiler anti-incrustating compo- 
sitions, but also by insuring clean heating surfaces, 
promoting the comparative efficiency. 

Mr. L, E. Fletcher, who spoke next, objected to 
the comparison drawn by Mr, Adamson in his paper 
between the performance of the quadruple engines 
and that of the engines which had been ‘ Mc- 
Naughted,” and the consumption of which had been 
taken from Mr. Fletcher's report, This consump- 
tion, Mr. Fletcher stated, was the average deduced 
from the gross consumption for two weeks, and 
included the coal consumed when the fires were 
banked up, and other sources of consumption, which 
ought not to be charged to the engine in making 
such a comparison. Mr. Fletcher also stated that 
the McNaughted engines referred to, should not be 
taken as an example of the best type of compound 
engine with two cylinders, but that their per- 
formance had only been given in his report to hen 
what could be done in the way of improving old 
engines by compounding them, and thus enabling 
them to be worked with steam at a higher pressure. 
Mr, Fletcher also referred to the difficulty ex- 

rienced in obtaining accurate data as to the per- 
ormance of different types of engines under the 
ordinary conditions of practical working, and he 
said that in his opinion the only way to get at the 
matter was to erect a regular experimental engine 
capable of being thoroughly tested under different 
conditions. Mr. Longridge, junior, who followed 
Mr. Fletcher, also spoke in the same strain, re- 
specting the examples from Mr. Longridge’s report, 
which had also been taken by Mr. Adamson for 
the purposes of comparison ; and he stated that in 
these cases also the consumption of coal recorded 
were gross, and included amounts which could not 
be fairly charged to the engines. 

Next came Mr, Wroa, one of the directors of the 
company to whom the mill at which Adamson's 
engines were erected belongs. Mr. Wroa com- 
menced by the not very complimentary observation 
—received with much laughter—that ‘‘ as he came 
there as a cotton spinner, not as an engineer, the 
statements he would make would be facts.” Mr. 
Wroa then went on to state that the company to 
which he belonged had two mills, one—the Victoria 
mill—having 57,360 spindles, driven by a pair of 
compound engines having three cylinders, in which 
the steam is expanded successively, and the other— 
the Albert mill—having 48,096 spindles, and driven 
by the quadruple engines forming the subject of 
Mr. Adamson’s paper. From the last half-year’s 
return the consumption of coal at the former mill 
has averaged 59 tons 1 ewt. per week, while at the 
latter mill it has been 35 tons 10 ewt. only. Mr. 
Wroa added that the latter mill is spinning heavier 
“numbers,” and that it is therefore turning out 
nearly the same weight of material as the Victoria 
mill, and these facts, he considered, strongly sup- 
ported the views advanced by Mr. Adamson. Mr. 
Wroa also bore testimony to the good working 
of the engines which had been described, and 
stated that up to the present time nothing what- 
ever had been done to them in the way of repairs. 

Mr. Adamson, in replying upon the discussion, 
as far as it had proceeded, stated that in selecting 
from Mr. Fletcher's and Mr, Longridge’s reports 
the data quoted in his paper, he had been actuated 
by a desire to compare his own engine with favour- 
able examples of current practice, and added that 
he might easily have chosen examples showing less 
favourable results when compared with his own. 
He also maintained the position which he had taken 
up, that large measures of ex ion cannot be 
ps Reeve, carried out in a single cylinder on 
account of the great range of temperature accom- 
panying such expansion. He also stated that he 
ound the quadruple arrangement instead of in- 
creasing really diminished engine friction, on account 
of the great uniformity with which the power was 
applied. In reply to Major Hesketh’s inquiry, he 
added that the question as to whether this Be ¢ oles 
engine would start readily and be capable ing 
properly controlled by the governor, were at one 


paper is one which affords many 
expression of opinion, and it is one which by calling 
prominent attention to economy of fuel ought to do 
much good, As we have already stated, we trust 
that we ey is oe Mr. Adamson 
may supplement figures in his paper b - 
ticulars of the consumption of water, so that’ the 
performance of his engines may be efficiently com- 
pared with those of other engines of which the 
water consumption is known. We shall probably 
in an early number have something more to say on 
the whole subject, but in the mean time we may 
refer incidentally to the hints thrown out by Mr. 
Fletcher respecting the desirability of settling 
doubtful points by the fitting up of an experimental 
engine. if the Manchester Steam Users’ Aassocia- 
tion, with which Mr, Fletcher is connected, or some 
other kindred body, were really to take up this ques- 
tion of an experimental engine, we feel convinced 
that they would not lack support, and that there 
would be no want of funds to carry out the desired 
experiments, On the value of such experiments to 
the nation at large we have no need to dwell; it 
must be acknowledged by all engineers who have 
paid any attention to the subject of fuel economy, 
and we are giad to find that steam users as well as 
engineers are daily becoming more alive to the im- 
portance of obtaining accurate information regarding 
the economical development of steam power. 


Tue Howarp Borer. 

The discussion on Mr, Adamson’s paper was fol- 
lowed by the adjourned discussion on a paper on 
the Howard boiler, read before the last meeting by 
Mr. David Joy. This discussion was opened by 
Mr. Lewis Olrick, who, after agreeing with Mr, 
Joy as to the desirability of providing surplus boiler 
power in manufacturing works, so that one boiler 
can at any time be laid off for examination or repair 
without overworking the other boilers, remarked 
that it was difficult to convince steam users on this 
point, but that the economy of such provision could 
not be doubted. He then stated that it appeared 
to him that the Howard boiler was deficient in 
steam room, or that if this room was sufficient when 
the boilers were being worked at very high pres- 
sures, it was insufficient when pressures of 70 |b. or 
80 lb, per square inch were being carried, He also 
referred to the principles of natural circulation of 
water in boilers, and maintained that in the 
Howard boiler, and boilers of a similar type,’ no 
such natural circulation could go on, but only a 
commotion of the water due to ebullition. As 
regards the system of forced circulation which had 
been introduced in some cases, as in Benson's boiler, 
he considered it dangerous, and not to be trusted. 
Mr. Olrick added that Mr. Joy, in his paper, had 
instituted a comparison between the Howard and 
the Lancashire boiler, showing the diminished space 
occupied and cost of setting of the former as com- 
pared with the latter, He (Mr. Olrick), however, 
maintained that it was equally fair to compare the 
Howard with the Field boiler, a comparison which 
would show that for a given "Paseo a 60 horse 
power boiler—the latter would occupy but one-fifth 
of the present area required by the former; while, 
as the Field boiler could be used without setting, 
its fixing was necessarily less costly than that of 
any boiler requiring setting, however simple the 
latter might be. 

Mr. L. E. Fletcher, who came next, strongly 
denounced the Howard boiler as a dangerous instead 
of a safety boiler, and stated that he numerous 
reports of accidents with it. High-pressure steam, 
he added, could be safely raised in other boilers, and 
although in the Howard boiler the tubes were 
strong, the joints he considered were not, Alto- 
gether Mr. Fletcher condemned the Howard boiler 
in very strong terms. Mr. W. Richardson, of Old- 
ham, who followed, stated that he could not give 
the reports of any experience with the Howard 
boiler as he had never tried one, but that he might 
describe the form of boiler which they had adopted 
at Messrs. Platt’s works, as the one giving the 

test satisfaction. This was a t of boiler 
ving an external shell about 30 ft. long by 7 ft. 





in diameter, containing a single flue t 2 ft. 
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10 in. or 3 ft. in diameter, and 23 ft. in length, from 
which tubes extended to the end of the shell, 


These boilers were internally fired, and the hot gases, | 


after traversing the flue and tubes, were led under 
the boiler, then down the sides, and then through 
an economiser, they being finally discharged into 
the chimney at a temperature of about 400 deg. 
Fahr. ‘These boilers, '- added, he had now had at 
work many years, and the results were in every way 
so satisfactory that he was disinclined to try any 
other type. 

The next speaker, Mr. Adamson, also condemned 
the Howard boiler, and amongst other reasons ob- 
jected to it and other similar boilers on the score of 
their possessing an insufficient water capacity in 
roportion to the heating surface they expose: 
Lanes priming and other inconveniences, Such 
boilers, he considered, could only give satisfactory 
results when worked far below their nominal power, 
and one of the conclusions at which he had arrived 
was that 41b. of coal burnt under a good Lanca- 
shire boiler would do as much work as | lb. burnt 
boiler of the tubulous type. 

Mr. T. R. Crampton, who followed, again referred 
to the importance of not mixing up the performances 
of boilers and engines, and remarked that it was 


further details, but he might remark that in locomo- 
| tive boilers the water capacity was at least as small 
in proportion to the heating surface as in tubulous 
boilers, yet that no doubt existed as to the high 
results which locomotive boilers were capable of 
| affording. Mr. Joy added that the joints between 
the end caps of the tubes in the Howard boiler 
being spherical, provision was made for the inde- 
pendent expansion of each tube, and that he had 
seen sections of the Howard boiler heated and the 
joints so moved as to prove that this adjustment did 
take place without causing leakage. In conclusion 
Mr. fo remarked that the Barrow Engineering and 
Shipbuilding Company believed that there was good 
in the boiler, and that they would do their best to 
make it a success, 

On the conclusion of the discussion on Mr. Joy's 
paper the meeting adjourned, and the members pro- 
ceeded to visit the local works put down on the pro- 
gramme for the day. 








Tue Broventon Correr Works, 

The first establishment to which a visit was paid 
was that of the Broughton Copper Company, 
Limited, a firm who are well and favourably known 
as large producers of solid drawn, and other copper 








ridiculous to talk about the horse power of boilers. 
In the case of boiler performance the question was | 
how much water would a boiler evaporate with a} 
given weight of coal, and the boiler which gave the 
highest performance in this way with the smallest 

area of heating surface was the best boiler. The 

question of what horse power the steam thus gene. | 
rated would develop was one which depended upon | 
the class of engine to which the steam was sup-| 


plied, and 


do with the boiler. ‘The class of boiler Mr. | 
| of crude ore is not carried on, but the raw material 


Crampton considered unimportant so long as| 
good circulation was provided for and sufficient | 
surface was provided for the work to be done. As} 
a general rule, it was desirable to use the most | 
simple construction of boiler possible under the| 
given conditions ; but under special circumstances 


;smelted on the establishment. 
'of a luncheon which had been kindly provided, the 


and brass tubes, copper cylinders for calico printing, 
copper sheets, plates, rods, &c., while their tube- 
drawing plant is one of the finest in existence. The 
works, which were established about 40 years ago 
by the late Mr. John Barton, are situated in 
jroughton-lane, Manchester, and cover an area of 
about three acres, while they give employment to 
about 600 hands; of whom a large number are 
boys. The turn out of the establishment averages 


hence it had nothing whatever to | about 80 tons of finished products per week. 


Owing to the position of the works the smelting 


is received in the form of Chili bars, which requires 
but a small amount of refining; the slag, scale, 
and waste material from the works are, however, 
After partaking 


greater complexity was justifiable to obtain the | visitors were first conducted to the part of the works 
necessary area of heating surface within the re-| where this operation was carried on, while next 
quired space. Mr, Crampton added that in 1842 they went to the refinery where the metal is melted 
he introduced the type of locomotive boiler with|in reverberatory furnaces, refined, and cast into 
the firebox crown made flush with the barrel—the | metallic moulds. 

latter being made larger than in the older type— The next department visited was the foundry 
and he found that the additional water space thus | where brass tubular ingots or cylinders were being 
provided at the sides of the tubes in the barrel had | cast, these cylinders being intended to be subse- 
a decidedly beneficial effect on the circulation. For | quently drawn into locomotive boiler tubes, &e. 
use in iron works in connexion with a puddling or | lhese ingots are cast in iron moulds, and the con- 
heating furnace, Mr. Crampton recommended a| struction and arrangement of the moulds employed 
vertical boiler, say, about 3 ft. diameter by 30 ft. is peculiar to the Broughton Copper Company, and 
high, resting on the ground and free at the top, this | has been patented bythem. According to this plan 
boiler being surrounded by a brickwork casing to | each mould is hinged at its lower end to a base plate 
the space between which and the boiler the heated | which runs along one side of a series of water 
gases from the furnace are admitted by a lateral | troughs extending the length of the foundry. The 
flue, while they are led off at the top. Inside the | moulds are balanced so that they can with very 
boiler should be placed a tube some inches less in| small exertion be either turned up vertically or 
diameter than the boiler, thus dividing the ascending | turned down horizontally into the water troughs 
already mentioned, When in a vertical position the 





and descending currents, and thus promoting the cir- 
culation. A boiler thus arranged, Mr. Crampton | moulds stand up against the brickwork of the 
stated, would never burn, and the gases would be | melting furnaces on which the men work, the 
discharged to the chimney with their temperatures | mouths of the moulds being convenient for filling. 
reduced to 500 deg. When filled the moulds—which are made in halves 

In replying to the diseussion Mr. Joy stated that|—are first turned down to an angle of about 
he came expecting some adverse criticism, but that | 35 deg. from the horizontal, and the rings connecting 
he was not prepared for sweeping denunciation,|the halves of the moulds together are loosened, 
There had, he admitted, certainly been failures and | while subsequently when the metal is sufficiently 
explosions with the Howard boiler; but that boiler | set, the moulds are turned down into the water and 
it must be remembered was comparatively a new | thus cooled, The moulds, we may add, contain loam 





one, and there had therefore not yet been acquired | 


concerning it such experience as had enabled Lan- 
cashire and Cornish boilers to be brought to their 
present state of development. Notwithstanding 
this, however, he considered that a fair—indeed he 


considered great —success had been attained with the | 


Howard boiler, while some statements against it had 
been made rather recklessly. As regards circulation, 
Mr. Joy remarked that experiments had shown that 
a circulation did take place in the Howard boiler, 
there being a flow from front to back in the lower 
tubes, an upward current in the back vertical tube, 
a current from back to front in the top tubes, and a 
deseending current in the front vertical tube of 
each group, thus completing the circuit. All the 


lloward boilers made by the Barrow Company, he 
added, were, after being put together, tested to 
300 lb. per square inch, in the presence of a repre- 
sentative of the Midland Boiler Insurance Company, 
and the inspection he could assert was a most rigid 
one, As regarded the opinions expressed by Mr. 
Adamson, Mr, Joy said that he would like to have 


cores. The company was led to adopt the system 
we have described by the difficulty they experienced 
in obtaining skilled men willing to submit to the 
excessively hard work involved in the old system 
of working, the cooling of the heavy moulds being 
one of the chief difficulties to be contended against. 
Altogether the system is capitally carried out, and 
the foundry is a very fine one, capable of turning 
out 60 tons of accurate castings per week. 

Outside the foundry various samples of copper had 
been arranged for the inspection of the visitors, 
these including examples of “overpoled” “ tough 
pitch,” and “underpoled” copper. If “ overpoled” 


| or deprived too completely of oxide, the copper is 


hot short, and fails under the hammer, whilst if 
“‘ underpoled” too much oxide is left in, and it is 
then cold short, and fails in some of the subsequent 
operations. ‘The condition of the copper during the 
‘* poling” operation is judged by taking samples and 
breaking them, until it is found that the correct 
* pitch” has been arrived at. 





The next section of the works visited was one 





possessing more than ordinary interest, for in it was 


carried on the process of compressing the copper 
whilst in a molten state, a which has 
been in use at the Broughton Works for the last 
twenty-five years, it having been introduced by the 
late Mr. John Barton, The mode of procedure is 
in many respects identical with that now adopted by 
Sir Josoph Whitworth for the treatment of steel, 
and even the arrangement of hydraulic press em- 
ployed resembles that at Sir Joseph’s works. The 
mode of carrying out the compression is as follows: 
A metallic mould is placed on a table supported by 
the ram of an hydraulic press, and into it molten 
copper is poured from les. An adjustable head 
carrying a short plunger is then made to descend by 
screws, until the plunger fits the mouth of the 
mould, when hydraulic pressure is applied, and the 
table on which the moulds stands, is forced up- 
wards, so as to compress the molten copper between 
the table and the short ram, which we have 
mentioned as filling the mouth of the mould. The 
pressure is continued until the metal has set, when 
it is forced out of the mould and passed on to 
another department for subsequent treatment. The 
pressure applied is about 200 tons on an ingot 9 in, 
in diameter, and the treatment is found to have a 
most beneficial influence on the copper. On brass, 
curiously enough, it hasa contrary effect. The com- 
pany, we may add, are now erecting further plant 
for compressing molten metal, in which improve- 
ments are being introduced. 

For making copper printing cylinders, and 
similar tubes, the ingots are, unless the bore exceeds 
34in., cast solid and compressed as just described, 
and are then bored out by a highly efficient form of 
boring machine invented by Mr. E, H. Waldenstrém, 
the able manager of the works. In this machine, 
of which the visitors were shown a number in 
operation, the cutter forms a kind of cylindrical 
saw, an annular cut being taken so as to remove a 
solid core. The cutter tube runs at 1200 revolu- 
tions per minute and has a feed traverse of 2 in. 
per minute, but notwithstanding this high speed 
the tools are kept perfectly cool, a stream of water 
under slight pressure being admitted to the interior 
of the boring tube and removing the borings. The 
solid cores removed are rolled into stay bolts, &c. 

After being bored as first described, and roughly 
turned outside, the cylinders are heated and forged 
under a steam hammer on suitable mandrels. Next 
they are rolled cold, and are then again bored and 
turned. After this boring the cylinders are trans- 
ferred to a peculiar internal planing machine 
having a cutter mounted on a sliding bar, which 
traverses the cylinder, and to which longitudinal 
motion is given from acrank. The cylinder under 
treatment is mounted on a head having an in- 
termittent rotary motion given to it, and thus 
the reciprocating tool bores out—if we may be 
allowed to apply the term in this case — the 
cylinder by a series of longitudinal cuts. The 
“boring,” however, is not continued throughout the 
whole internal circumference, an internal rib being 
left which serves as a key to fix the cylinder on the 
shaft which carries it. The object of making the 

linders with this rib instead of keying them on 
the shaft is to allow of their being successively 
turned down and re-engraved a greater number of 
times than would be possible if their thickness at 
one point was reduced by a key. A very noticeable 
feature in the machines employed in these cylinders 
is the high speed at which they are driven, the in- 
ternal planing machines just mentioned having 
about 5 ft. stroke, and running at 70 double strokes 
per minute. 

After the internal planing we have just described 
the printing cylinders are subjected to a hammering 
process, each cylinder being placed on a mandrel 
and caused to revolve slowly, it being at the same 
time subjected to the rapid blows of a series of trip 
hammers worked by cams and arranged to strike on 
a line extending the whole length of the cylinder. 
After undergoing this process the cylinders are ready 
for turning and polishing, the latter process being 
effected by suitable stones applied by hand to the 
cylinder revolving in alathe. Old worn out cy- 
linders, we may mention, are drawn into tubes, the 
internal rib being, however, planed off before they 
are sent to the draw-benches. 

For making seamless copper tubes the processes 
are, up to a certain point, the same as for making 
printing cylinders, the final internal planing, and 
the polishing, however, being of course omitted. 
From the department containing the machinery for 
finishing printing cylinders the visitors were con- 
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ducted to the seamless tube mill, where the drawing 
of the cylinders into tubes is carried out, the tubes 
being subjected to successive drawing processes until 
they are reduced to the ag, ayer dimensions. In- 
asmuch as a tube can only be reduced about 4, in. 
or »; in. in thickness at each drawing, and as after 
each drawing the tube has to be annealed, the pro- 
cess becomes a tedious and costly one when large 
tubes have to be produced, some such tubes under- 
going fourteen drawings. The plant of the works 
includes a large number of draw-benches of all 
sizes suitable for producing tubes of from 12 in. to 
Zin. in diameter, these draw-benches being all 
constructed on the same general plan, although of 
course differing vastly in their dimensions. A draw- 
bench consists of a long bed, having at one end a 
head carrying the die, and at the other the gearing 
which gives motion to the draw chain. The latter 
is an endless chain, which passes along the top of 
the bed and returns beneath it, there running on the 
bed an ingeniously arranged carriage provided with 
grippers for holding the mandrel, and also with an 
arrangement by means of which it can be readily 
attached to or released from the chain, ‘The chain, 
we may notice, is in the larger machines made to 
transmit its pull to the carriage through a breaking 
piece of cast iron, this breaking piece being in 
compression and being of such dimensions that 
it is fractured if by accident—such as using too 
small a die—an excessive strain is thrown upon the 
machine. The mandrels are of steel, and have a 
slight shoulder at one end, against which that end 
of the tube which first enters the die takes a bearing 
during the drawing process. In the case of the smaller 
tubes the taper is generally sufficiently great to allow 
of their being easily drawn off the mandrel by 
simply reversing the latter and passing it through 
the draw-bench in the opposite direction, so that the 
tube, instead of being drawn through the die, is 
pushed off the bar, In the case of the larger tubes, 
however, it is necessary to loosen them on the 
mandrels, and this is done by passing them again 
through the draw-bench, not through a die, but 
under a small roller, which exerts sufficient pressure 
to slightly expand the tube on the mandrel, and 
thus leave the latter free. The draw-benches are 
all driven from underground shafting. 

The annealing furnaces are made ia two compart- 
ments situated side by side, a fire extending across 
one end, and the communication with the chimney 
flues being at the other, or front, end. The two 
compartments are charged alternately, and by a neat 


arrangement of sliding damper, the compartment 
which is being eharged is shut off from communica- 
tion with the chimney, the drawing of cold air into 
it being thus avoided, all the products of com- 


bustion from the fire being turned into the other 
compartment. 

Besides the solid drawn tubes, brazed tubes are 
also produced at the Broughton Copper Works, 
and the visitors were next taken through the de- 
partments in which these were made. The skelps 
for these tubes after being rolled are sheared to 
width by roller shears, and are then chamfered 
on the edges by passing them through a draw-bench 
having two cutting tools fixed so as to take the re- 
quired cut off each edge of the strip. The next 
process is to bend the strips into tubes, and this is 
also done at a draw-bench, one end of the strip 
being bent round to form a kind of taper nozzle 
with a projecting tongue, to which the draw carriage 
is connected, the strip being thus drawn through a 
die which bends it upwards at the edges, and delivers 
it in the form of a tube ready for soldering. The 
soldering is done in a furnace through which the 
tube can be passed backwards and forwards. In 
the case of the large tubes the solder is applied 
internally by means of a narrow spout of thin metal, 
this spout being filled with solder, passed into the 
tube, and then inverted so as to discharge the solder 
upon the joint. 

Adjoining the tube making plant jast mentioned 
there are also at the Broughton Copper Works large 
rolling mills for bars, &e., but these mills are not 
characterised by any special featnres requiring 
notice here. 

The last department visited on Tuesday last was 
the large drawing mill, which contains twenty draw 
benches and their accessory machinery, together 
with a row of annealing furnaces down one side. In 
this shop the brass cylinders cast in the manner 
described in the early part of this notice, are con- 
verted into boiler tubes, condenser tubes, &c., each 
cylinder being drawn on an average five times to pro- 
duce a tube, and then being annealed between each 








draw. On their completion the tubes are tested by 
a hydraulic pressure of from 3001b, to 500 Ib. per 
square inch, machines for applying this test being 
provided in this department, Finally, the tubes are 
straightened by hand, and are then ready for send- 
ing off. The whole of the machinery in the drawing 
mill last mentioned is, we may mention, driven by a 
fine Corliss engine constructed by Messrs. Hicks 
and Co., of Bolton, while there are on the works 
three other engines employed in driving the rolling 
mills and other machinery. 

Altogether the works of the Broughton Copper 
Company form from their magnitude and complete- 
ness a most interesting establishment to i ts 
while on Tuesday last the pleasure of the visit was 
increased by the courtesy with which the various 
processes were shown and all explanations rendered 
by those connected with the works, _ 

Messrs. Suarr, Stewart, and Co.’s Works. 

From the works of the Broughton Copper 
Company, the members next proceeded to the well- 
known locomotive works of Messrs, Sharp, Stewart, 
and Co., Manchester. These works, associated as 
they are with the labours of the late Mr, Richard 
Roberts, have an historical as well as fessional 
interest, for at them some of the early locomotives 
for the Liverpool and Manchester Railway were 
turned out, and from them also emanated many im- 
portant improvements in textile machinery. At 

resent the works are amongst the most extensive 
in Manchester, giving employment to nearly 2000 
hands, and being capable of turning out about 150 
locomotives per annum. It pcan be impossible 
within the limit of space at our disposal to give 
anything like a detailed account of works of this 
kind, and we shall therefore content ourselves here 
by noticing one or two special tools which were 
examined. One of these was the arrangement for 
tapping the stay-holes in locomotive fireboxes, This 
machine has been in use for some years at these 
works, but it differs from those usually applied for 
this purpose. In using it the boiler is turned up- 
side down, and the frame of the machine is fixed 
within the firebox, resting on the inverted crown 
of the latter. The frame carries pulleys and driving 
gear, which by means of round india-rubber bands 
gives motion to four portable tapping heads which 
earry the taps, and which are adjusted by hand 
opposite the holes to be operated upon. When in 
use the weight of each head is supported partly 
by the india-rubber band and partly by the tap. 
The heads can of course be readily placed in any 
position, and the arrangement appears very handy 
and capable of getting through a good deal of work. 

Another special and novel tool inspected was a 
small slot-drilling machine capable of being fixed to 
a locomotive crank axle between the cranks and 
used to the keyways for the eccentrics. The design 
of this machine was very neatly worked out, and the 
contrivance is a useful one. In another department 
of the works the visitors had also an opportunity 
of examining the plant for making Giffard’s injectors, 
of which the firm have already turned out about 
33,000. 

Messrs, Curtis, Sons, AND Co.'s Works. 

The next works visited were those of Messrs. 
Curtis, Sons, and Co., where cotton, woollen, and 
silk machinery is produced. ‘The firm employs 
about 1400 hands, and their works abound in special 
tools of a very interesting character. The visit 
made on Tuesday, however, was necessarily a 
hurried one, and we can therefore only speak of 
some of the special tools which we had an oppor- 
tunity of examining. One of these was an excellent 
machine for shaping milling cutters, the milling 
cutter being operated upon by a small revolving 
cutter driven at a high speed and carried by a kind 
of pantograph arrangement, the path in which the 
acting cutter moved being controlled by a 
tracing point made to move over an enlarged model 
representing the shape to be given to the cutter 
under operation, The cutters thus made are 
largely employed for cutting small spur wheels out 
of solid blanks, these wheels being cut with great 
rapidity in automatic wheel cutting machines, three 
of which are tended by one boy. The blanks from 
which these wheels are cut are annealed after 
casting, and the cutters are said to last three 
weeks. 

One feature on the works was the extensive use 
of emery grinding. Emery wheels for trimming up 
the teeth of wheels have been in use here from 1869, 
special automatic machines being employed for this 
purpose. The belt pulleys, too, after having had a 





rough cut taken from are finished by emery 
grinding, they being brought into contact with a 
fast-running belt dressed with emery. In another 
machine, too, a pair of fast-running belts dressed 
with emery, are employed for polishing the long 
rods used in many textile ssashinee, while a stiil 
more ingenious arrangement is the application of a 
hempen rope with for finishing the 
grooves of the “snails” for mules, a class of work 
which has hitherto, we believe, been performed 
exclusively by hand at considerable expense. 
The machine just mentioned, as well as many other 
cial tools on the works is the invention of Mr. 
sr er who has, we believe, been very long con- 
with the establishment. In connexion with 
the works is an excellent foundry, containing 
many moulding machines for light work, and 
capable of turning out about 120 tons of castings 
per week. The castings, we may add, are some of 
the very best we have ever seen. 

From Messrs, Curtis, Sons, and Co.'s works a 
number of the ee to the new town 
hall now being ¢ from the designs of Mr. 
Waterhouse, while Tuesday's proceedings 
were brought to a conclusion in the evening by a 
conversazione held at the present town hall by the 
Local Reception Committee, this conversazione 
being by the presence of ladies and con- 
cluding ina dance. A new hint this for the next 
President of the Institution of Civil Engineers. 

Of the proceedings of Wednesday and the 


psa days, the pressure upon our space 
compels us to defer muking until next week. 


NOTES FROM THE SOUTH-WEST. 

Penarth Harbour, Dock, and Railway.—The half-yearly 
meeting of the proprietors of this company was held at 
Cardiff, Mr. W. 8. Cartwright in the chair. The report 
stated that the arbitration between Messrs, Smith, Knight, 
and Co. and the Penarth Company had, after extending 
over several years, been brought to a close, the loss to the 
company being over 69,0001., the extra cost of the works 
over Messrs. Smith and Knight's contract, and the soli- 
citor’s charges. A dividend of 4 cent. was declared. 
It was stated that next year the dividend would probably 
he 4) per cent. The meeting was made special, and the 
directors were authorised to issue additional share capital. 


Launch at Milford Haven.—The launch of the Meusa 
Kari Kari steamer was successfully accomplished on Wed- 
nesday, at the building yard of the Milford Haven Ship- 
building and Engineering Company. It is expected that a 
large iron war vessel for a foreign government, the designa 
for which Mr. Reed is now completing, will be sent to this 
company to build. 


Palmouth Gas Company.—The continued fall in the 
price of coal again enables the directors to announce a 
further reduction of 5d. per 1000 ft. in the price of gas from 
the 29th September next, which, with the discount, reduces 
the net price to 4s. 104d, per, 1000 ft. ; this compares favour- 
ably with the price charged by other gas companies in 
the district. 

Culm Valley Railway.—At the half-yearly meeting of 
the shareholders in the Culm Valley Railway, Mr. H. 8. 
Ellis presiding, it was stated that the pot expended up 
to the 30th July, was 31,7421. The works, which had been 
much delayed, were now progressing rapidly under tho 
direction of the engineer, and it was hoped that the line 
would be opened in October. 


Falmouth Docks. — At the half-yearly meeting of the 
Falmouth Docks Company the report was adopted, and 
the proposed lease of part of the dock property to Sir John 
Arnot and others, was agreed to. The lessees will pay off 
all the liabilities, and band over a fair and increasing 
rent; and, all things considered, the arrangement is a 
good one. 


Trade in the Llanelly District.—There has been a large 
reduction in the output of coal in this district, especially in 
the Gwendraeth Valley, where, however, financial compli- 
cations have had quite as much to do with it as any limi- 
tation in the demand. It is reported in the Gwendraeth 
Valley that Mr. Ashley Thompson has bought the Ponty- 
beren Colliery and Works, the property of the Watney 
family, together with the fee-simple of the surface estate. 
It is further said that the Pontyberen Iron Works are likely 
to be resuscitated, and that the ore for smelting will be 
worked on Mr. Thompson's Glyn Abbey estate. The 
Llangennech Collieries Company have effected the sale of 
the St. David's Colliery to a Manchester capitalist. 

Ebbw Vale.—The steel works are idle, and a large pro- 
portion of the hands employed at them are idle too. ‘The 
coal trade is not so brisk as heretofore, and the result is, 
that stocks of coal at different points are rapidly increasing. 
The forge departments appear to be full of activity, and 
the mills are running fall time. Some good i s of 
iron rails are being turned out at the rail aan nad the 
workmen are fully employed. 








Wye Valley Railway.—A great of the Wye 
Valley Railway is tly eetallol, and the line will 
be opened very shortly. 

Tae Supz CanaL.—tin the first ten days of A , 2 
ships passed t h the Suez Canal. The transit revenue 
collected in the same period amounted to 26,9041. 
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BLE 


SHAPING MACHINE, 


CONSTRUCTED BY MESSRS. R. FERNAU AND COMPANY, ENGINEERS, VIENNA. 





We illustrate, above, a double shaping machine con- 
tructed by Messrs R. Fernau and Co. of Vienna. 
The speciality of this tool consists in the arrangement 
of the feed motion, which will be understood by 
reference to the perspective sketch and the detail, The 
boes of the driving pinion is extended, and has a curved 
slot formed in it, which imparts an oscillating motion to a 
lever; this motion is transferred to a horizontal shaft, 
through which it is conveyed to the tool-holder. On the 
front end of this shaft is a cast-iron cap, which serves as a 
lever and also as a cover. In a slot in the cover (see 
Fig. 2) is placed a bolt, which can be moved up or down at 
will, the end of the bolt projecting, as shown in Figs. 1 and 
2, into a triangular opening in the piece within the cap, so 
that the oscillating movement of the cap gives greater or 
less motion to the piece above mentioned, which carries at 
the upper end a pawl and ratchet driving a toothed wheel, 
that in its turn conveys motion to a worm and worm-wheel. 
The spindle of the latter carries a borizontal pinion gearing 
into a rack, and gives motion to the tool. 

NOTES FROM THE NORTH. 
GLaAsGow, Wednesday 

Glasgow Pig-Iron Market.—On Thursday last the pig- 
iron market opened flat, with business done in warrants at 
64s. per ton prompt cash. In the afternoon the tone was 
firmer, 648. Sd. paid for several lots. On Friday the first 
business was at 64s. 3d. one month open, but in the after- 
noon, on a little desire shown to sell, the price gave way to 
638. 6d. fourteen days, at which price sean remained 
holders asking 3d. per ton more. On Monday morning a 
few lots changed hands at 63s. 6d., closing sellers, and in 
the afternoon the tone was easier, 63s. one month open 
accepted, which price would still have been given at the 
close. Yesterday, Tuesday, a few transactions took place 
at 63s. Sd. cash, and on afternoon ‘Change the price was 
run up to 63s. 9d. buyers, the party who holds the bulk of 
the stock seeming determined to keep up the price, and he 
may turn out correct in his views, as the demand for iron 
is certainly improving a little. This morning 64s. prompt 
was paid, and in the afternoon a few lots at 64s. 3d. prompt, 
and 64s. a month fixed, buyers remaining at these prices, 
and sellers 34. per ton more. Iron is still flowing steadily 
into stores, the stock up till last night being 55,432 tons. 


The following are the official quotations for makers’ iron 
No 1 No 3 


ad. s d. 


G.m.b., at Glasgow 646 680 
Gartsherrie - 4 726 66 
Coltness = 756 656 
Summerlee - 666 636 
Langloan oe 740 640 
Carnbroe om 66 66 
Monkland os 60 680 
Clyde as 650 #o 
Govan, at Broomielaw 650 60 
Calder, at Port-Dundas Z6 #0 


- 
= 


Gilengarnock, at Ardrossan 
Eglinton - 

Dalmellington 

Carron, at Grangemouth 

Ditto, ditto, specially selected 
Shotts, at Leith 

Kinnell, at Bo'ness 


~~ 
- > 
-¢S 





(The above all deliverable alongside). 
Bar iron : 

Pail rods os 
Last week's shipments amounted to 10,616 tons as against 


Bl. Os. to Si. 10s. 
91. Os. 


9483 tons in the corresponding week of last year, the total 
increase for the year being 90,837 tons. 

Extensions at Shotts Iron Works.—There are very 
considerable extensions in progress at Shotts Lron Works 
Lately there has been built a retaining wall about 400 ft. 
in length, 60ft. high, and 8 ft. thick, and in front of it 
there are in course of erection and now nearly completed 
two very large blast furnaces on the Ferrie system. A 
new blast engine has also been erected with all the latest 
improvements by Messrs. Barclay and Sons, Kilmarnock. 
For size, &c., it is said that this engine has few if any 
equals in Scotland. Other buildings are about to be 
commenced, which, when finished, will give the interior of 
the Shotts Works— now a very old establishment—a 
greatly improved appearance. 

Glasgow Water Supply.—The Glasgow Corporation 
Water Committee have become very much concerned 
regarding the great waste of water which is going on 
within the area of supply. 

Dundee Harbour Trustees.—A meeting of the Dundee 
Harbour Trustees was held on Monday, when it was 
reported, in reference to the accident to the north wall of 
Victoria Dock, that Mr. Harrison, C.E., stated he con- 
sidered it unnecessary to make any special investigation, 
bat from the sections of the foundations which had been 
shown to him, he was not surprised that such a casualty 
bad occurred, arising from causes which no one could have 
anticipated. Some members having a suspicion that the 
committee would now limit its consideration to the report 
to be furnished by Mr. Harrison regarding the accident to 
the dock, asked whether they were not to make a full 
investigation ~ pe the casualties that had been 
committed since the new dock works commenced. It was 
stated in reply that Mr. Harrison had declined to give any 
opinion in reference to the other accidents, because he had 
not been consulted in reference to them when they occurred, 
and that the only matter now which he had to report upon 
was the accident to the graving dock. After a good deal of 
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disenssion, in which the opinion was strongly advocated 
that the committee should not shelve inquiry into the 
various accidents, it was resolved that in the mean time the 
committee should wait until Mr. Harrison’s report had 
been reecived, and then consider whether further inquiry 
would be necessary. 

The Burntisland Dock Question.—A conference was held 
a few days ago between the Fifeshire coalmasters and the 
Burntisland ‘Town Council, to consider what means should 
be adopted to extricate the council from their present 
financial difficulties with reference to the completion of the 
wet dock. The meeting was a private one, but it has 
transpired that the coalmasters proposed, in the event of 
the North British Railway Company still declining to 
advance the necessary funds for going on with the dock 
works, to supply the money on the same conditions as those 
on which the railway company had granted the acquired 
loan, namely, a mortgage over the dock revenues in the 
statutory form. If arrangements can be made, the coal- 
masters, it is understood, are in addition popes to pro- 
mote a direct line of railway to Burntisland from the centre 
of the coalfields, six miles or thereby, as a feeder of the 
dock, and have already had the ground surveyed and the 
proposal put intoshape. In the event of the dock becoming 
the railway company’s property, it is said to be the inten- 
tion of the coalmasters to make Kirkealdy or Aberdour 
the terminus of their direct line, and they even contemplate 
the construction of a dock at either of those places. 


Turxisu Steam NavigaTion.—The Bosphorus Steam 
Navigation Company is making some modifications in its 
working staff, with a view to a reduction of its expenditare. 
Five captains and five engineers have been dismissed. 
It appears that the fleet of the company is burdened with 
several useless vessels; three small boats, for instance 
(Nos. 29, 30, and 31), built for the Arnaoutkein line, have 
eo unsuitable for the traffic, and are consequently 
j up. 
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CHURCH ROOF 


FOR THE REPUBLIC OF COSTA RICA. 


CONSTRUCTED BY MESSRS. MOREWOOD AND CO., ENGINEERS, BILSTON. 


Lh ote 


oe 


met Sat 











Tus roof, the extreme measurements of 
which within the walls are 156 ft. 3 in. in 
length, by 47 ft. 7 in. span, excepting at the 
west end, which is increased to 49 ft. span, is 
intended for a chureh for S. José, Costa Rica, 
and has been constructed by Messrs. More- 
wood and Co., of Bilston, from their own 
designs, as approved by the Government 
ecclesiastical authorities of that country. 

The east or chancel end is semicircular on 
plan, and has nine radiating half principals 
centring in a cast-iron octagon pillar or 
pendant ; the roof at the west end is hipped, 
and great care has been taken to preserve 
the lines and character of the ordinary 
principles in the jack hip principals, which 
latter again, with the half principals in 
connexion with them, centre in a cast-iron 
pillar of the same design as that for the east 
end. 

The ordinary principals, which are ten in 
number, are all connected by ornamental 
spandrils which spring from the feet of the 
king-posts, and with the ridge bar receive 
the thrust of the two ends. It may be 
remarked, however, that on erecting the 
work in the yard previous to shipment, it was found that 
the weight was so well brought down to the walls, that the 
thrust at the crown of the roof was reduced to a minimum. 

The roof will be covered with galvanised corrugated 
sheeting, which will be laid upon boarding on wood | 





| from line of wall to apex of principal, and was conse- 














Scale Inch 1 Fuot 








cut down by the ecclesiastical authorities 
to its present height. 

The whole of the principals and spandrils 
are of wrought iron throughout, and the con- 
tractors merit some claim to originality 
of design in having constructed an orna- 
mental roof of ecclesiastical character and 
of considerable span, entirely of wrought iron 
(unless the corbels and two pillar pendants 
are taken into consideration), as generally, 
whenever anything beyond the ordinary 
trussing commonly used in iron roofs is 
required, cast iron has been called largely 
into use, entailing great cost of manu- 
facture, and rendering the work quite 
unsuitable for shipment, unless with the 
additional cost of most expensive packages, 
and this independently of the question of 
the suitability of cast as against wrought 
iron for roof work. 








RAILROAD BUILDING IN CALIFORNIA. 





lolumn at Seon Jrrulas vnad —There is an unusual amount of activit: 
wey cunes vale Fall Se reas Seaneren with 
purlins, and all hips will have lead ridge caps. The ori- flee idly in the San sng 


ginal design sent out to Costa Rica showed the roof 80 ft. 


quently of more graceful proportions than the present de- | ¢),9¢ 
sign; but it was, we presume from motives of economy, jx thers hose July, 1876. 
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THE BRITISH ASSOCIATION, 


Addreas delivered at Bristol, 1875. 
By Six Joun Hawxsnaw, President. 
(Concluded from page 191.) 


Or railways the progress has been enormous ; but I do 
not know that in a stientific point of view a railway is so 
marvellous in its character as the electric telegraph. The 
results, however, of the construction and use of railways 
are more extensive and widespread, and their utility and 
convenience brought home to a larger my > of man- 
kind. It has come to pass, therefore, that the name of 
George Stephenson has been placed second only to that of 
James Watt; and as men are and will be estimated by the 
advantages which their labours confer on mankind, he will 
remain in that niche, unless indeed some greater luminary 
should arise to outshine him. The merit of George Stephen- 
son consisted, among other things, in this, that he saw more 
clearly than any other engineer of his time the sort of thing 
that the world wanted, and that he vered in despite of 
learned objectors with the firm conviction that he was right 
and they were wrong, and that there was within himself 
the power to demonstrate the accuracy of his convictions. 

Railways are a subject on which I may (I hope without 
tiring you) speak somewhat more at length. The British 
Association is peripatetic, aud without railways ite meet- 
ings, if held at all, would, I fear, be greatly reduced in 
numbers. Moreover, you bave all an interest in them ; you 
all demand to be carried safely, and you insist on being 
earried fast. Besides, everybody understands, or thinks he 
understands, a railway, and therefore I shall be speaking 
on a subject cormmon to all of as, and shall possibly only 
put before you ideas which otbers as well as myself have 
already entertained. 

We who live in these days of roads and railways, and can 
move with a fair degree of comfort, speed, and safety 
almost where we will, can scarcely realise the state of Eng- 
land two centuries ago, when the years of opposition which 
preceded the era of coaches began; when, as in 1662, there 
were but six stages in all England, and John Crossdell, of 
the Charterhouse, thought there were six too many; 
when Sir Henry Herbert, a member of the House of 
Commons, could say, ‘‘ If a man were to propose to carry 
us regularly to Edinburgh in coaches in seven days, and 
bring us back in seven more, should we not vote him to 
Bedlam *"’ 

In spite of short-sighted opposition 
way; but it was not until a century later 
then I believe it was in this city of Bristol—that coaches 
were first established for the conveyance of mails. Those 
here who have experienced, as I have, what the discomforts 
were of long journeys inside the old coaches, will agree with 
me that they were very great; and I believe, if returns 
could be obtained of the accidents which happened to 
coaches, it would be found that many more people were 
injured and killed in proportion to the number that tra- 
velled by that mode, than by the railways of to-day 

No sooner had our ancestors settled down with what 
comfort was possible in their coaches, well satisfied that 
twelve miles an hour was the maximum speed to be obtained 
or that was desirable, than they were told that steam con- 
veyance on iron railways wonld supersede their ‘‘ present 

yitiful’’ methods of conveyance. Such was the opinion of 
Thomas Gray, the first promoter of railways, who pub- 
lished his work on a general iron railway in 1819. Gray 
was looked on as little better than a madman. ‘‘ When 
Gray first proposed bis great scheme to the public,’’ said 
Chevalicr Wilson, ina letter to Sir Robert Peel in 1845, 
‘* people were disposed to treat it as an effusion of insanity.” 
I shall not enter on a history of the struggles which pre- 
ceded the opening of the first railway. They were brought 
to a successful issue by the determination of a few able and 
far-seeing men. The names of Thomas Gray and Joseph 
Sandars, of William James and Edward Pease, should 
always be remembered in connexion with the early history 
of railways, for it was they who first made the nation 
familiar with the idea. There is no fear that the name of 
Stephenson will be forgotten, whose practical genius made 
the realisation of the idea possible. 

The Stockton and Darlington Railway was opened in 
1825, the Liverpool and Manchester Railway in 1830, and 
in the short time which has since elapsed, railways have 
been extended to every quarter of the globe. No nation 

sessing wealth and population can afford to be without 
them ; and though at present in different countries there is 
in the regate about 160,000 miles of railway, it is certain 
that in the course of a very few years this quantity, large 
as it is, will be very greatly exceeded. 

Railways add enormously to the national wealth. More 
than twenty-five years it was proved to the satisfaction 
of a committee of the House of Commons, from facts and 
figures which I then adduced, that the Lancashire and 
Yorkshire Railway, of which I was the engineer, and which 
then formed the principal railway connexion between the 
populous towns of Laneashire and Yorkshire, effected a 
saving to the public using the railway of more than the 
whole amount of the dividend which was received by the 
proprietors. These calculations were based solely on the 
amount of traffic carried by the railway, and on the dif- 
ference between the railway rate of charge and the charges 
by the modes of conveyance anterior to railways. No credit 
whatever was taken for the saving of time, though in 
England pre-eminently time is money. 

Considering that railway charges on many items have 
been considerably reduced since that day, it may be safely 
assumed that the railways in the British islands now pro- 
duce, or rather save to the nation, a much larger sum an- 


coaches made their 
in 1784—and 


nually than the gross amount of all the dividends payable 
to the proprietors, without at all ing into account the 
benefit arising from the saving in time benefits under 
that head calculation, and cannot with 


nation gains at least what is 
all the capital ex ied on railways. I do not urge this 
on the part of railway p sidleve, far 9 did not embark 
in these undertaki with a view to the national gain, 
but for the ex ted. profit to themselves. Yet it is as 
well it should be noted, for railway proprietors appear 
sometimes by some people to be no Am in the light of 
public enemies. 

It follows from these facts that whenever a railway can 
be made at a cost to yield the ordinary interest of money, 
it is in the national interest that it should be made. Further, 
that though its cost might be such as to leave a smaller 
dividend than that to its proprietors, the loss of wealth 
to so small a section of the community will be more than 
supplemented by the national gain, and therefore there may 
be cases where a government may wisely contribute in some 
form to undertakings which, without such aid, would fail 
to obtain the necessary support. 

And so some countries, Russia for instance, to which im- 
proved means of transport are of vital importance, have 
wisely, in my opinion, caused lines to be made which, having 
regard to their own expenditure and receipts, would be un- 
profitable works, but in a national point of view are or 
speedily will be highly advantageous. 

The empire of Brazil also, which I have lately visited, 
is arriving at the conclusion, which I think not an unwise 
one, that the State can afford and will be benefifed in the 
end by guaranteeing 7 per cent. upon any railway that can 
of iteclf be shown to produce a net income of 4 per cent., 
on the assumption that the nation will be benefited at least 
to the extent of the difference. 

A question more important probably in the eyes of many 
—safety of railway travelling—may not be inappropriate. 
At all eventa, it is well that the elements on which it de- 
pends should be clearly understood. It will be thought 
that longer experience in the ag gs of railways 
should go to insure greater safety, but there are other 
elements of the question which go to counteract this in 
some degree. 

The safety of railway trave.ing depends on the ~ 
fection of the machine in all its parts, including the whol 
railway, with its movable plant, in that term ; it depends 
also on the nature and quantity of traffic, and lastly, on 
human eare and attention 

With regard to what is human, it may be said that so 
many of these accidents as arise from the fallibility of men 
will never be eliminated until the race be improved 

The liability to accident will also increase with the speed, 
and might be reduced by slackening that speed. It in- 
creases with the extent and variety of the traffic on the 
same line. The public, I fear, will rather run the risk than 
consent to be carried at a slower rate. The increase in 
extent and variety of traffic is not likely to receive any 
diminution ; on the contrary, it is certain to augment. 

I should be sorry to say that human care may not do 
something, and I am not among those who object to ap- 
peals through the press, and otherwise, to railway com- 
panies, though sometimes perhaps they may appear in an 
unreasonable form. I see no harm in men being urged 
in every way to do their utmost in a matter so vital to 


uivalent to 10 per cent. on 


many. 

A question may arise whether, if the railways were in 
the hands of the Government, they could not be worked 
with greater safety. Government would not pay their 
officers better, or perhaps so well as the companies do, and 
it is doubtful whether they would succeed in attracting to 
the service abler men. They might do the work with a 
smaller number of chief officers, for much of the time 
of the companies’ managers is occupied in internecine dis- 
putes. They might handle the traflic more despotically, 
diminishing the number of trains, or the accommodation 
afforded by them, or in other ways, to insure more safety ; 
but would the public bear any curtailment of conve- 
mence Fr 

One thing they could, and perhaps would do. In cases 
where the traffic is varied, and could more safely be con- 
ducted with the aid of relief lines, which hold out no 
sufficient inducement to the companies to make, the Go- 
vernment, being content with a lower rate of interest, 
might undertake to make them, thongh then comes the 
question whether, when the whole of this vast machine 
came to depend for supplies on annual votes of Parliament, 
money would be forthcoming in greater abundance than it 
is under the present system. 

But the consideration of this subject involves other and 
more difficult questions. 

Where are the labours of Government to stop? The 
eares of State which cannot he avoided are already heavy, 
and will grow heavier every year. Dockyard establish- 
ments are trifling to what the railway establishments, 
which already employ 250,000 men, would be. The as- 
sumption of all the railways would bring Governfnent into 
conflict with every passenger, every trader, every mer- 
chant, and every manufacturer. With the railway com- 
panies there would be no difficulty; they would sell their 
endertakings to any one provided the price was ample. 

Looking at the vast growth of railway traffic, one 
measure occurs to me as conducive to the safety of railway 
passengers, and likely to be demanded some day : it is to 
construct between important places railways which should 
carry passengers only or coals only, or be set apart for some 
special separation of traffic; though there will be some 
difficulty im accomplishing this. whers, through whose 
properties such lines would pass, would probably wish to 
use such lines for general purposes. Nevertheless, it may 
have to be tried some day. 

It would be instructive, were it practicable, to compare 
the relative proportion of accidents by railway and by the 


old s coaches, but no records that I am aware of exist 
of the latter that would enable such a comparison to be 
made. It is practicable to make some sort of comparison 

the aecidents in the earlier days of our own rail- 





be pat into money; but it’ would not be st all over-esti- 
mating this question to say that in time and 


custom, which they adopted from 1852 to 1859, of return- 


ing the passenger , which is given in the German 
returns, and is the proper basis upon which to found the 
proportion of accidents, and not on the number of passengers 
a wee t gh pe to distance travelled, which has altered 
very much, average journey per passenger being near] 
half in 1873 what it was in 1846. eee 
It would be err to pare the proportions of ac- 
cidents to rs carried in various years, even if the 
correct number o rs travelling were given. Buta 
ma is always omitted from the Board of Trade return, 
which makes the proportion of accidents to passengers ap- 
pear larger than it is; this is the number of journeys per. 
formed by season-ticket holders. Some estimate could be 
made of the journeys of season-ticket holders by dividing the 
receipts by an estimated average fare, or the companies could 
make an approximate estimate, and the passenger mileage 
could be readily obtained by the railway companies from the 
tickets. These additions would greatly add to the value of 
the railway returns as statistical documents, and render 
the deductions made from them correct. 

Though it has been a work of labour, I have endeavoured 
to supply these deficiencies, and I believe the results arrived 
at bd ——— as fairly ie prep 

‘rom the figures so arrived at, it appears the passenger 
mileage has doubled between 1861 and 1873 ; and at the 
rate of increase between 1870 and 1873 it would become 
double what it was in 1873 in twelve years from that time, 
namely, in 1885. 

The number of passengers has doubled between 1864 and 
1873, and at the rate of increase between 1870 and 1873 it 
would become double what it was in 1873 in eleven and a 
half years, or in 1885. 

It must, however, be remembered that the rate of in- 
crease since 1870, though very regular for 1871, 1872, and 
1873, is greater than in previous years, being probably due 
to the rise of wages and the great development of third- 
class traffic, and it would not be safe to assume this rate of 
increase will continue. 

Supposing no improvement had been effected in the work- 
ing of railway traffic, by the interlocking of points, the 
block system, &c., the merease of accidents should have 
borne some proportion to the passenger mileage, multiplied 
by the proportion between the train mileage and the length 
of line open, as the number of trains passing over the same 
line of rails would tend to multiply accidents in an in- 
creasing proportion, especially where the trains run at 
different speeds 

The number of accidents varies considerably from year 
to year, but taking two averages of ten years each, it 
appears that the proportion of deaths of passengers from 
causes beyond their contro] to passenger miles travelled in 
the ten years ending December 31, 1873, was only two- 
thirds of the same proportion in the ten years ending 
December 31, 1861; the proportion of all accidents to 
passengers from causes beyond their own control was one- 
ninth more in the last ten years than in the earlier, 
whereas the frequency of trains had increased on the 
average one-fourth. 

The limit, however, of considerable improvements in 
signalling, increased brake power, &c., will probably be 
reached before long, and the increase of accidents will de- 
pend on the increase of traffic, together with the increased 
frequency of trains. 

The large growth of railway traffic, which we may 
assume will double in twenty years, will evidently greatly 
tax the resources of the railway companies ; and unless the 
present companies increase the number of the lines of way, 
as some have commenced to do, or new railways are made, 
the system of expeditious and safe railway travelling will 
be imperilled. Up to the present time, however, the im- 
provements in regulating the traffic appear to have kept 
pace with the increase of traffic and of speed, as the slight 
merease in the proportion of railway accidents to pas- 
senger miles is probably chiefly due to a larger number of 
trifling bruises being reported now than formerly. 

I believe it was a former President of the Board of Trade 
who said to an alarmed deputation, who waited upon him 
onthe subject of railway travelling, that he thought it was 
safer in a railway carriage than anywhere else. 

If he gave any such opmion, he was not far wrong, as is 
sufficiently evident when it can be said that there is only 
one passenger injured in every 4,000,000 miles travelled, 
or that, on an average, a person may travel 100,000 miles 
each year for forty years, and the chances be slightly in his 
favour of his not receiving the slightest injury. 

A pressing subject of the present time is the economy of 
fuel. Members of the British Association have not neglected 
this momentous question. 

At the meeting held at Newcastle-on-Tyne in 1863, Sir 
William Armstrong sounded an alarm as to the proximate 
exhaustion of our coalfields, 

Mr. Bramwell, when presiding over the Mechanical Sec- 
tion at Brighton, drew attention to the waste of fuel. 

Dr. Siemens, in an able lecture he delivered by request 
of the Association to the operative classes at the meeting 
at Bradford, pointed out the waste of fuel in special branches 
of the iron trade, to which he has devoted so much atten- 
tion. 

He showed on that oceasion that, in the ordinary re- 
heating furnace, the coal consumed did not produce the 
twentieth part of its theoretical effect, and in melting steel 
in pots in the ordinary way not more than one-seventicth 
part; in melting one ton of steel in about 2} tons of 
coke being consumed. Dr. Siemens stated that, in 
his regenerative gas furnace, one ton of steel was melted 
with 12 ewt. of small coal. 

Mr. Lowthian Bell, who combines chemical knowledge 
with the practical i of an ironmaster, in his pre- 
sidential address to the members of the Iron and Steel In- 
stitute in 1873, stated that, with the ect mode of with- 
drawing and utilising the gases and the improvement in the 
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ways and the accidents occurring at a later date. 
Board of Trade have unfortunately abandoned the 
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TABLE SHOWING ANALYSIS OF RAILWAY ACCIDENTS. (Great Britain and Ireland.) 
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this head has been made 


(c) The figures in Column No. TX. are obtained by dividing those in Column VIII. by those fn Column V. 
(d) The figures in Colamn X. are obtained by dividing those in Column VIII. by those in Column VII. h 
(e) The figures in Column XI. ar: obtained by dividing the total number of passengers carried in each year (including a calculated number of journeys made by season ticket 


holders) by the figures in Column V. 


(f) The figures in Column XII. are obtained by dividing the total number of 
N.B.—The passenger mileage includes the miles estimated to have been travelled by season ticket 
each class of passenger, and dividing the receipts from the season ticket holders by the average fare. 


furnaces adopted in the Clevéland district, the present 
make of pig iron in Cleveland is produced with 34 million 
tons of coal less than would have been needed fifteen years 
ago; this being equivalent toa saving of 45 per cent. of the 
quantity formerly used. He shows by figures, with which 
he has favoured me, that the calorific power of the waste 
gases from the furnaces is sufficient for raising all the steam 
and heating all the air the furnaces require. 

It has already been stated that by working steam more 
expansively, either in double or single engines, the con- 
sumption of fuel in improved modern engines compared with 
the older forms may be reduced to one-third. 

All these redactions still fall far short of the theoretical 


effect of fuel which may be never reached. Mr. Lowthian | 


Bell’s figures go to show that in the imterior of the blast 
furnace, as improved in Cleveland, there is not much more 
to be done im redueimg the consumption of fuel ; but much 
has already been done, and could the reductions now attain- 


able, and all the information already acquired be univers- | 


ally applied, the saving in fuel would be enormous. 

How many open blast furnaces still beleh forth flame and 
gas and smoke as uselessly, and with nearly as much mis- 
caief to the surrounding neighbourhood, asthe fires of Etna 
or Vesuvius ? 

How many of the older and more extravagant forms of 
steam engine still exist ? 

What is to be done with the intractable householder, with 
the domestic hearth, where, without going to German 
stoves, but by using Galton’s grates and other improve- 
ments, everything necossary both for comfort and con- 
venience could be as well attained with a much smaller 
consumption of coal’ 

If I have pointed out that we do not avail ourselves of 
more than a fractional part of the useful effects of fuel, it 
is not that I expect we shall all at once mend our ways in 
tais respect. 

Many cases of waste arise from the existence of old and 
obsolete machines, of bad forms of furnaces, of wastefal 
grates, existing in most dwelling-houses ; and these are not 
to be remedied at onee, for not every one can afford, how- 
ever desirable it might be, to cast away the old and adopt 
tae new. 

In looking uneasily to the future supply and cost of fuel, 
it is, however, something to know what may be done even 
with the application of our present knowledge ; and could 
we apply it universally to-day, all that is necessary for 
trade and comfort could probably be as well provided for 
by one-half the present consumption of fuel; and it be- 
hoves those who are beginning to build new mills, new fur- 
naces, new steamboats, or new houses, to act as thoagh the 
price of coal which obtained two years ago had been the 
norma! and not the abnormal price. 

There was im early years a battle of the gauges, and 
there is now a contest about guns; but your time will not 
permit me to say much on their manufacture. 

Here again the progress made in a few years has been 


| long been seeking, and not without suecess, by enormous | 


compression, to increase those qualities in what he 
homogeneous metal. Make the metal good enough, and 
call it iron if you will, and the size of a gun may be any- 
thing ; the mere construction and ing of a gun of 
100 tons, or of far greater weight, with suita aaatenteal 
appliances, presents no difficulty. 

lying on the qualities of his compressed metal, Sir 
Joseph is now seeking by a si i 
travel of the recoil, as fa 
of the metal. By Re | the muzzle of the 
outer casing, through whic 
back to the trunnions, he proposes. to avail himself of t 


elasticity to the extent of one and a half times the length of | 


the gun ; whether its elasticity alone in so short a space will 
suffice without other aid is, perhaps, doubtful ; but other aid 
may be applied, and the experiment, whether successful or 
not, will be interesting. 

Docks and harbours I have no time to mention, for it is 
time this long and, I fear, tedious address, should close. 

‘* Whence and whither’ is an apborism which leads us 
away from present and plainer objects to those which are 
more distant and obscure ; whether we look backwards 
or forwards, our vision is speedily arrested by an impene- 
trable veil. 

On the subjects I have chosen you will probably think I 
have travelled backwards far enough. J have dealt to some 
extent with the present. 

The retrospect, however, may be useful to show what 
great works were done in former ages. 

Some things have been better done than in those earlier 
times, but not all. 

In what we choose to call the ideal we do not surpass 
the ancients. Poets and painters and sculptors were as 
great in former times as now ; 80, probably, were the mathe- 
maticians. 


In what depends on tlié accumulation of experienc>, we | 
Fngineering depends 


ought to exeel our forerunners. 
largely on experience ; nevertheless, in future times when- 
ever difficalties shall arise, or works have to be accomplished 
for which there is no precedent, he who has to perform the 


| duty may step forth from om Ae the walks of life, as engi- 
i 


neers have not unfrequently hitherto done. 

The marvellous progress of the last two tions 
should make every one cautious of predicting the future. 
Of engineering works, however, it may be said that their 


| practicability or impractieability ia often determined by 


enormous ; and in contributing to it, two men, Sir William | 
Armstrong and Sir Joseph Whitworth, both eivil engineers, | 
in this country at all events deservedly stand foremost. | 


The iron coil construction of Sir William has 
already prodnced remarkable and satisfactory results ; in 
discussing further possible improvements, the question is 


embarrassed by attempting to draw sharp lines between | 


what is called steel and iron. 

There is nothing that I can see to limit the size of guns, 
except the {tenacity and endurance of the metal, whatever 
we may choose to call it, of which they are to be made. 

Sir Joseph Whitworth, who has already done more than 
any other man in his department to secure good workman- 
ship, and whose ideal of perfection is ever expanding, has 


other elements than the inherent difficulty in the works 
themselves. Greater works than any yet achieved remain 
to be accomplished—not perhaps yet awhile. Society may 
not yet require them ; the world could not at present afford 
to pay for them. 

‘The progress of engineering works, if we consider it, 
and the expenditure upon them, has already in our time 
been — One hundred and sixty t miles 
of railway alone, put into figures at 20,0001. a mile, 


amounts to 3200 pounds s' ; and 400,000 
miles of h at 1001. a mile, and 100 millions more 
for sea ca ks, harbours, water and sanitary works 


caus of $000 eulions seeciag tapenter Ie gue pamontion 
sum illions sterling ¢ in one i 
and @ half on what may undoubtedly Rad we gone 
works. 

The wealth of nations may be impaired by expenditare 
oa lnhution and-trae ; 0 conaeh be deateidiel by expendi- 
ture on works like these. 

As to the futare, we know we cannot create a force ; 
we can, and no doubt shall, greatly improve the - 
tion of those with which we are acjnainted. at are 
called inventions can do no more than this, yet how much 


experiment to limit the | 
r as practicable, to the elasticity | 
n to an | 
the force of the recoil is ae 








single lins of way, excluding sidings, and not by the actual length of the 
(b) The passenger mileage has been calculated, as it is not given in the Board of Trade returns, except partially between 1852 and 1859 (inclusive), and since 1859 no return under 


engers carried in each year by the figures in Column VII. 
holders. This estimate was obtained by calculating an average fare per mile for 


every day is being done by new machines and instruments. 
The telescope extended our vision to distant worlds. The 
spectroscope has far outstripped that instrument, by ez- 
tending our powers of analysis to regions as remote. 

Postal deliveries were and are great and able organisa- 
tions, but what are they to the t aph ? ; 
Oa puagel Meeialon. eabelad We Wiel ib liners 

. Ww is unknown 

even in physics, is infinitesimal. We may never discover a 
new force—yet, who can tell? 
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(Concluded from page 192.) 

Tw dealing with pipes ‘of varying sectional area I have 
| hitherto treated only of the modifications caused in the 
| forward motion of the particles of fluid ; for I have limited 
the argument to spec ee 


; 

| of the pipe ts gradual that i “ alter 
t i 80 v / . 
ey eet ’ 





locity ; but I have previously shown that tortuosity in a 
er uf taiform Gamcter dues ant introduces endways pres- 
sure, provided the initial and terminal i 


— a ee 
; and it is easy to see that an elongated system 

ont a tupqeed as we have been considering 
| may be also tortuous wit 


pipe 


t introducing endways pressure. 
| Now tortuosity of flow is bat another word-for sideways 
| deviation of flow. 3 
| This leads us up to the case of more sudden contractions or 
| enlargements in pi , where the es next the sides of 
| the pipes have to their aces, and must, therefore, 
| be moved rapidly sideways in their course. 

We will, for simplicity, consider the case of a contraction 


see Fig. 20), and one in which the pipe resumes the same 
ert the contraction. 
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same straight line. We have seen that in the case of such 
a «tream the sum total of all the forces due to its motion 
has no resultant longitudinally ; and this will be equally 
the case, whether the envelope of the stream be an actual 
pipe or the mutual pressure of adjacent streams ; this en- 
of will not be moved endways by the flow of the fluid. 
What is true of each stream is true of all put together ; 
and thus it follows that the whole body of flaid which these 
separate streams constitute does not exert any endways 
force ; or, in other words, there will be an equilibrium of 
fluid forces throughout the passage of the fluid through a 
loeal contraction in a pipe such as we have been considering. 
The same line of argument evidently holds good in the case 
of an enlargement, where the pi be 

regains the same diameter as befo 

In illustration of the conclusions which have been thus 
far established, if we had a perfect fluid with which to try 
the experiment, we might exhibit a very instructive and 
striking result. 

Assume a perfect stream of fluid flowing through a pipe of 
very large diameter, A BC, with a contraction in it, at B, 
as shown in Fig. 22, and that the equal pressures at A and 
© on either side of the contraction, are indicated by the 
head of fluid in pressure-ganges A D, C E—the pressure at 
B, which will be less, being represented by the height BF. 
Now, the condition of the pive at A will be just the same if 
we suppose the pipe supp ied from a large cistern G, as 
shown jn Fig. 23; and the appropriate pressure at A will 


be maintained, if the fluid stands in the cistern G at a 
height H, equal to the head A D in the pressure-gauge. 
So, again, the condition of the pipe at C will be the same if 
the pipe discharges into a cistern I; and the appropriate 
pressure at C will be maintained, and can only be main- 
tained, if the water in the cistern stands at a height, J, 
equal to the head C E in the pressure-gauge, which is, in 
fact, the same level as H in the cistern G; so that if we 
once establish the motion through the pipe A B C, and 
maintain the supply of fluid, we shall have the fluid run- 
ning rapidly, al continuing to run with unabated rapidity, 
— one cistern into another, though both are at the same 
ead. 

If we take such a condition of things that the pressure 
at B is zero, or in other words, if the velocity at B is that 
due to the head A D, then we might cut the pipe at B and 
ne te the two cisterns as shown in Fig. 24, and we 
should find the fluid issuing at B in a jet, and re-enteri 
the pipe again at K, and rising as before in the cistern 
to the same level with a perpetual flow. 

Trying the experiment with water instead of the perfect 
fluid, you observe there is no loss of head in the recipient 
but that due to friction. 

In this treatment of the propositions concerning the flow 
of fluid through pipes, I have at length laid the necessary 
foundation for the treatment of the case of the flow of an 
infinite ocean past a submerged body. I have shown these 
propositions to be based on principles which are undeni- 
able, and the conclusions from which, when they seemed in 
any way startling or xical, you have seen confirmed 
by actual experiment. 

I have dealt with the case of a single stream of uniform 
sectional area (and therefore of uniform velocity of flow) 
enclosed in a pipe of any path whatever; I eve dealt 
with the case of a single stream of very gradually vary- 
ing sectional area and velocity of flow; and I have dealt 
with the case of a combination (or faggot, as it were) of 
such streams, each to some extent curved and to some 
extent varying in sectional area, together composing the 
whole content of a pipe or e having enlarge- 
ments or contractions in its course ; and in all these cases I 
showed that, provided the streams or pipe-contents finally 
return to their original path and their original velocity of 
flow, they administer no total endways force to the pipe or 
channel which causes their deviations. 

Iam now going to deal with a similar combination of 
such streams which, when taken ther, similarly con- 
stitute an infinitely extended ocean, flowing steadily past a 
stationary subm body ; and here also I shall show 
that the combination of curved streams surrounding the 
body, which together constitute the ocean flowing past it, 
return finally to their original direction and velocity, and 
cannot administer to the body any endways force. 

The argument in this case is, in reality, precisely the same 
as that in the case of the contractions ana enlargements in 
pipes which I have already dealt with ; for, in fact, the 
flow of the ocean past the stationary submerged body is 
ouly a more general case of the flow of fluid through a con- 
tracted pipe; but, though the cases are really the same, 
there is considerable difference in their a ; 
therefore I will proceed to point out how 
have already used apply equally to this case. 

Every particle of the duid composing the ocean that 
passes the body, must undoubtedly follow some path or 
other, though we may not be able to find out what path ; 





‘similar ion of the constitu- 
eget ap A ogee 


yond the enlargement | diff 


streams to a sufficient distance ahead of the body, we shall 
there find theorean flowing steadily on, completely undis- 
turbed by, and as we may say i nt of, the existence of 
the body which it will ultimately have to pass. There, all 
the streams must have the same direction, the same velocity 
of flow, and the same pressure. Again if we pursue their 
course backwards to a sufficient distance behind the body, 
we shall find them all again flowing in their original direc- 
tion ; they will also have all resumed their original velocity ; 
for otherwise, since the velocit 
cannot have ¢ , we shoul araliel 
streams having different velocities and therefore different 
pressures side Ly side with one another, which is an impos- 
sible state of th * 

Although, in only to get past the body, these streams 
follow some courses or other, various both in direction and 
velocity, into which courses they settle themselves in virtue 
of the various reactions which thar exert upon one another 
and upon the surface of the body, yet ultimately, and 
through the operation of the same causes, they settle them- 
selyes into their origi irection and original velocity. 
Now the sole cause of the original departure of each and all 
of these streams from, and their ultimate return to, their 
original direction and velocity, is the submerged stationary 
body ; consequently the body must receive the sum total of 
the forces necessary to thus affect them. Conversely this 
sum total of force is the only force which the passage of 
the fluid is capable of administering to the body. But we 
know that to cause a single stream, and therefore also to 
cause any combination or system of streams, to follow an 
courses changing at various points both in direction an 
velocity, requires the application of forces the sum total 
of which in a longitudinal direction is sero, as long as the 
end of each stream has the same direction and velocity as 
the beginning. Therefore the sum total of forces (in other 
words the only force) brought to bear upon the body by 
the motion of the fluid in the direction of its flow is zero.t 

I have now shown how it is that an infinite ocean of per- 
fect fluid flowing past a stationary body cannot administer 
to it any endways force, whatever be the nature of the con- 
sequent deviations of the streams of fluid. The question, 
what will be in any given case the precise configuration of 
those deviations, is irrelevant to the proof I have given of 
this oe. Nevertheless it is es know 
something, at least, of the general character which these 
deviations, or “‘ stream-lines,”” assume in simple cases ; 
therefore I have exhibited some in Figs. 25, 26, which are 


have a number of 





drawn according to the method explained by the late Pro- 
fessor Rankine. 

The longitudinal lines represent paths along which par- 
ticles flow ; they may therefore be as boundaries 
¢ pega into which we imagined the ocean to be 

vided. 

We see that, as the streams approach the body, their 
first act is to broaden, and consequently to lose velocity, 
and therefore, as we know, to increase in quasi-hydrostatic 

ressure. Presently they oqnin begin to narrow, and 

ore quicken, and diminish in pressure, until they pass 
the middle of the body, by which time they have me 
narrov or than in their original undisturbed condition, 
consequently have ae velocity and less pressure than 
the undisturbed fluid. After passing the middle they 
broaden again until t become broader than in their 
original condition, and therefore have less velocity and 
greater pressure than the undisturbed fluid. Fimally, as 
they recede from the body they narrow again, until t 
ultimately resume their original dimensions, velocity, 
pressure. 

Thus, taking the pressure of the surrounding undisturbed 
fluid as a standard, we have an excess of pressure at both 
the head and stern ends of the body, and a defect of pres- 
sure along the middle. 


We proved just now that, taken asa whole, the fluid |r 


exert no endways push upon the stationary 
as We now oso semsthing of the way in which the 
* In an imperfect finid it is possible to have parallel 





of the ocean as a whole | by 





tuting an ocean of water for the ocean of ect duid. 
The difference between the behaviour of water and that 
of Sage epee 'y perfect fluid is twofold, as follows : 


monly termed surface-friction, or skin-friction ; and it is 
so well known a cause of resistance that I need not say 
anything further on this point, except this, that it consti- 
tutes almost the whole of the resistance experi by 
bodies of tolerably easy shape travelling vr water at 
any reasonable speed. 

The mutual frictional resistance experienced 
the particles of water in moving one another, com- 
bined with the almost imperceptible degree of viscosity 
which water possesses, somewhat hinders the necessary 
stream-line motions, alters their nice adjustment of pres- 
sures and velocities, and thus defeats the of stream- 
line forces and induces resistance. This action, however, 
is —— in forms of fairly easy shape. On the 
other , angular or very blunt features entail consider- 
able resistance from this cause, because the stream-line dis- 
tortions are in such cases abrupt, and degenerate into eddies, 
thus causing great differences of velocity between adjacent 
particles of water, and great consequent friction between 
them. ‘‘ Dead water,’’ in the wake of a ship with a full 
run, is an instance of this detrimental action. 

So far we have dealt with subme bodies only; we 
will now take the case of a ship travelling at the surface of 
the water. But first, let us suppose the surface of the 
water to be covered with a sheet of rigid ice, and the ship 
cut off level with her water-line, so as to travel beneath the 
ice, floating, however, exactly in the same position as 
before (see Fig. 27). As the ship travels along, the stream- 








line motions will be the same as for a submerged body, of 
which the ship may be regarded as the lower half ; the 
ship will move without resistance, except that due to the 
two causes I have just spoken of, namely surface-friction 
and mutual friction of the particles. The stream-line 
motions being the same in character as those we have been 
considering, we shall still have at each end an excess of 
pressure which will tend to force up the sheet of ice, and 
along the side we shall have defect of pressure tending to 
suck down the sheet of ice. If, now, weremove the ice, the 
water will obviously rise in level at each end, so that excess of 
hydrostatic head may afford the reaction against 
the excess of pressure ; and the water will sink bc the sides, 
so that defect of hydrostatic head may afford reaction 
against the defect of pressure. : 

The hills and v: s thus formed in the water are, in a 
sense, waves; and, though originating in the stream-line 
forces of the body, yet when originated, they come under 
the dominion of the ordi laws of wave motion, and, to 
a large extent, behave as i dent waves. 

The consequences which result from this necessity are 
most intricate ; but the final upshot of all the different 
actions which take place is plainly this—that the ship in its 
passage along the surface of the water has to be continuall 
supplying the waste of an attendant system of waves, whic 
from the nature of their constitution as independent waves, 
are continually diffusing and transmitting themselves into 
the surrounding water, or, where they form what is called 
broken water, crumbling away into froth. Now, waves 
represent energy, or work done; and therefore all the 

represented by the waves wasted from the system 
attending the ship, is so much work done by the propellers 
or tow-ropes which are urging the ship. So much wave- 
energy wasted per mile of travel is so much work done 
per mile; and so much work done per mile is so much 
resistance. , 

The actions involved in this cause of resistance, which 
is sometimes termed ‘‘ Wave-Genesis,”’ are so complica’ 


and | that no extensive theoretical treatment of the subject can 


be usefully attempted. All that can be known about the 
subject must, for the present I believe, be sought by direct 
ee. 

aving thus briefly described the several elements of a 
ship’s resistance, I will proceed to draw your attention 
more i ly to certain resulting considerations of 
practical importance. Do not, however, suppose that I 
shall venture on dictating to shipbuilders what sort of ships 
they ought to build: I have so little experience of the prac- 
tical requirements of shipowners, that it would be presump- 


by some j 
ignorant. For these reasons, if I imply that some par- 
ticular element of form is better than some other, it v be 
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iction ; secondly, mutual friction of the particles of water; An exhaustive series of such experiments could not be | forward direction (I mean forward in its original direction 
oa this is only practically felt when there are features | tried with full-sized ships ; but I trast that the experiments | of motion)—to establish this eres eee. seni 
sufficiently abrupt to cause eddies); and, thirdiy, wave- |] am now out with models, for the Admiralty, are tho aggiention of 0 Sunes in the direction H G; this 
genesis. I have also shown that these are the only causes gen «ge ting the data required on this branch of | fores is administered to the fluid by the eurved portion of 
of resistance. I have shown that a subme y, such | the subject. “ ei the pipe at the bend IJK ; and as the is assumed to 
of retish, or torpedo, travelling in a perfect Said, would ex-| I wis = ceutiosion to, Raat Sanit with the be rigid, the duty of eatablishing the velocity of 
perience no resistance at all; that in water it experiences | urgency, on the hopeless futility of any attempt to ise | the throws a rearward stress on the pipe in the direc- 
practically no resistance but that due to surface friction | on goodness of form in ships, except under the strong and | tion GH. Now as the forward momentum given to the 
and the action of eddies; and that a ship at the surface | entirely new light which the doctrine of stream-lines | fluid between B and G, in the line G H, i Gaile the wae 
experiences no resistance in addition to that due to these | throws on it. : as the momentum destroyed between A and B in the lin: 
two causes, excopt that due to the waves she makes. I| It is, I repeat, a simple fact that the whole frame- | A ©, it follows that the rearward stress thrown on the pip> 
have done my best to make this clear: but there is an idea | work of thonght by which the search for ee nes at the bend I J K is —_ — to the forward stress 
that there exists a form of resistance, a something ex-|is commonly directed, consists of ideas which, if the | thrown on the pipe at the DEF. Hence it will be 
pressed by the term “‘ direct head-resistancs,”’ which is in- | doctrine of stream-lines is true, are absolutely delusive | seen that the forces acting on the rigid pipe A G, treated asa 
dependent of the above-mentioned causes. This idea is so| and misleading. And real improvements are not seldom | w she teenies aaioene in the line AC, 
largely prevalent, of such long standing, and at first sight | attributed to the guidance of those very ideas which I | the original line of motion of the flaid—the forward atrow 
so plausible, that I am anxious not to leave any misunder-|mm characterising as delusive, while in reality they are | acting on the pipe at the bend D EF, being balanced by t's 
standing on the point | the fruit of painstaking, but incorrectly rationalised, ex- | equal rearward stress acting on the pipe at the bend IJ K 
Lest, then, I should not have made my meaning suffi- | perience. 


ciently clear, I say distinctly, that the notion of head- | 
resistance, in‘an ordinary sense of the word, or the notion | 
of any opposing force due to the inertia of the water on the | 
area of the ship's way, a force acting upon and measured | 
by the area of midship section, is from beginning to end | 
an entire delusion. No such force acts at all, or can act, | 
as thronghout the greater part of this address I have been | 
endeavouring to explain. No doubt, if two ships are of | 
precisely similar design, the area of midship section may be | 
used as a measure of the resistance, because it is a measure 
of the size of the ship; and if the ships were similar in | 
every respect, so also would the length of the bowsprit, or | 
the height of the mast be a measure of resistance, and for | 
just the same reason. But itis an utter mistake to sup- 
pose that any part of a ship’s resistance is a direct effect of 
the inertia of the water which has to be displaced from the 
area of the ship’s way. Indirectly the inertia causes re- 
sistance to a ship at the surface, because the pressures due 
to it make waves. But to a subme body, or to the 
submerged portion of a ship travelling beneath rigid ice no 
resistance whatever will be caused by the inertia of the 
water which is pushed aside. And this means that, if we 
compare two such submerged bodies, or two such submerged | 
portions of ships travelling beneath the ice, as long as they 
are both of sufficiently easy shape not to cause eddies, the 
one which will make the least resistance is the one which 
has the least skin surface, though it have twice or thrice 
the area of midship section of the other. The resistance of 
a ship, then, practically consists of three items, namely, 
surface friction, eddy-resistance, and wave-resistance. 

Of these the first-named is, at least in the case of large 
ships, much the largest item. In the Greyhound, a bloff 
ship of 1100 tons, only 170 ft. long, and having a thick stem 
oat sternposts, thus making considerable eddy-resistance, 
and at 10 knots visibly making la: waves, the surface- 
friction was 58 per cent. of the whole resistance at that 
speed ; and there can be no doubt that with the long iron 
ships now built, it must be a far greater proportion than 
that. Moreover the Greyhound was a coppered ship ; and 
most of the work of our iron ships has to be done when 
they are rather{foul, which necessarily increases the surface- 
friction item. 

The second item of resistance, namely, the formation of 
eddies, is, I believe, imperceptible in ships as finely formed 
as most modern iron steamships. Thick, square-shaped 
stems and sternposts are the most fruitful source of this 
kind of resistance. 

The third item is wave-resistance. On this point, as we 
have seen, the stream-line theory rather suggests tendencies, 
than supplies quantitative results, because, though it indi- 
cates the nature of the forces in which the waves originate, 
the laws of such wave-combinations are so very intricate, 
that they do not enable us to predict what waves will actually 
be formed under any given conditions. 

There are, however, some rules, I will not call them 
principles, which have to some extent been confirmed by ex- 
periment. At a speed dependent on herlength and form, 
a ship makesa very large wave-resistance. Ata speed not 
much lower than this, the wave-resistance is considerably 
less, and at low speeds it is insignificant. Lengthening the 
entrance and run of a ship tends to decrease the wave-re- 
sistance ; and it is better to have no parallel middle body, 
but to devote the entire length of the ship to the entrance 
and run, though in this case it be myomreay | to increase the 
midship section in order to get the same displacement in a 
given length. 

With a ship thus formed, with fair water-lines from end 
to end, the speed at which wave-resistance is accumulating 
most rapidly, is the speed of an ocean wave the length of 
which, from crest to crest, is about that of the ship from 
end to end. 

I have said we may practically dismiss the item of eddy- 
resistance. The problem, then, to be solved in designing a 
ship of any given size, to go at a given speed with the least 
resistance, is to so form and proportion the ship that at 
the given speed the two main caus’s of resistance, namely, 
surface-friction and wave-resistanc2, when added together, 
may be a minimum. 

In order to reduce wave-resistance we should make the 
ship very long. On the other hand, to reduce the surface- 
friction we should make her comparatively short, so as to 
diminish the surface of wetted skin. Thus, as commonly 
happens in such problems, we are endeavouring to reconcile 
conflicting methods of improvement ; and to work out the 
problem in any given case, we require to know actual quan- 
tities. We have sufficient general data from which the 
skin-resistanece can be determined by simple calculation ; 
but the data for determining wave-resistance must be 
obtained by direct experiments upon different forms to 
ascertain its value for each form. Such experiments should 





he directed to determine the wave-resistance of all varieties | i 


of water-line, cross section, and proportion of length, 
breadth, and depth, so as to give the comparative results of 


I am but kasksting on views which the highest mathema- 
ticians of the day have established irrefutably ; and my 
work has been to appreciate and adopt these views when 
presented to me.* 

No one is more alive than myself to the plansibility of 
the unsound views against which I am contending ; but it 
is for the very reason that they are so plausible that it is 
necessary to protest against them so ; and I hope 


that in protesting thus, I shall not be regarded as dog- | 


matic. 

In truth, it is a protest of scepticism, not of Sa ; 
for I do not profess to direct any one how to his way 
straight to the form of least resistance. For the present 
we can but feel our way cautiously towards it by careful 
trials, using only the improved ideas which the stream-line 
theory supplies, as safeguards against attributing this or 
that result to irrelevant or, rather, non-existing causes. 


APPENDIX. 
N A 


ore A. 
The proposition, that the flow of fluid th: h a tortuous 
pipe having its ends in the same straight line does not tend 


to push the pipe endways, ean be treated in several ways, | 


of which only one is given in the accompanying address ; 
but it may be interesting to some readers to trace some of 
the other ways of viewing the question. 

First let us take the case of a right-angled bend in a 
pipe (that is to say, where the direction of a pipe is altered 
through a right angle by a curve of greater or less radius ; 
a bend of this sort is shown in Fig. 28), and assume that 











the fiuid in it at A is flowing from A towards C. I pro- 
pose at present to deal only with those forces or tendencies 
which act more or less powerfully in the direction of the 
original motion of the fluid, namel a. the line AC. 
must here remind you that rt ealing with this 
matter entirely independently of hydrostatic pressure. 
Perhaps to some it will be difficult to di iate the idea 
of hydrostatic pressure from a fluid ina pipe. This diffi- 
culty might be got over by \assuming that the pipe is 
rem Aon in a fluid of the same density and head as the 
fluid within it. There will thus be hydrostatic equilibrium 
between the fluid within and without the pipe, the only dif- 
ference being that the fluid inside the pipe is assumed to 
be in rapid motion, and thus subjects the pipe to any 
stresses properly incidental to that motion of the fluid with- 


in it. 

The sole work that has to be done in the present case, is 
that of deflecting the current of fluid to a course at right 
angles to its original course A C; and the part of that 
duty which has reference to forces acting along that line, 
is performed by a force acting along the line A C, sufficient 
to entirely destroy the forward momentum of the fluid that 
flows along the pipe at A towards the bend. This force is 
administered to the fluid by the curved portion of the pipe 
at the bend DEF ; and as the pipe is assumed to be d, 
the work of arresting the forward velocity of the uid 
throws a forward stress on the pipe in the line A C. 

Let us now assume that to the right-angled bend, A B, 
we attach rigidly a second rightangied bend, B G, as shown 
in Fig. 29, in such a manner that the termination of this 
second bend at G is paralle] to the commencement of the 
first bend at A. Here I again, for the nt, deal 
only with the forces in a direction parallel to the line A C. 

he fluid at B has no velocity in the direction of the line 
A C, and at G it has a velocity in that direction equal to the 
velocity which it had at A. To give it this velocity in a 





* I cannot pretend to frame a list of the many eminent 
mathematicians who originated or perfected the stream- 
i amongst them, Pro- 





different forms as well as the absolute result for each, 


line theory; but I must name from them, 
fessor ine, Si , and " 
in order to express m to them for 
inf ion and ex tions, to which chiefly (however 
imperf. utilised) I owe such ledge of 
the subject as alone I possess. 
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These two of the forces acting on the pipe are shown by th 
arrows L and M, which it must be remembered gre th» 
only Seas waist ant bea Bane to AC. 

t will have been seen that the measure of these forees is 





the amount of forward momentum of the fluid which is 
| destroyed or created ; and from this it will be inferred that 
| the forces will be the same, no matter what is the radius 
of the curve of the pipe, inasmuch as the carvature of ths 
| pipe does not affect the amount of the forward momentum 
of the fluid that has to be , or replaced. 
Let us next take the case of a bend in a pipe that is not 
a right angle, as shown in Fig. 30; and here, as before, I 
only propose to deal with the forces that come into play in 
the d nm A C of the original motion of the fluid, Now 
in this ease the forward motion of the flaid is not, as in the 
instance of the right-angled bend, entirely destroyed in its 
progress from A to B; only a portion of the motion is 
checked, and a portion of the momentum destroyed ; and 
the magnitude of the force required to destroy the momen- 
tum is in  enaporionn to the amount by which the forward 
velocity of the flaid in the line AG is destroyed. This 
| force is administered to the fluid by the curved portion of 
| the pipe at the bend DEF, and, as in the former case, 
exercises a f stress on ge » which will be in pro- 
— to the extent by which the forward motion of the 
uid —— by the divergence of the pipe from its ori- 
Suppose to this bend we attach rigidly another bend BG 
of the same angle, as shown in Fig. 31, so that the termina- 
tion of this second bend at G is parallel to the commence- 
ment of the first bend at A. Here, in the portion of the 
pipe BG, that part of the forward velocity which 
was taken away has to be again given to the fluid; 
this requires force, which is administered to the fluid 
3 the curved part IJ K of the pipe. There is thus 
: thrown on the pipe a rearward stress represented by 





ly M. The force required in the bend between B 


G to reinstate completely the forward velocity, is 
“™. evidently the same in amount as the force required in 
the bend between A and B to destroy in part the for- 


qo ac, Ademememen §=—pward velocity. 
“ ina mewerntle= It follows, therefore, that the two stresses on the 
5 a te Sy, eae agiege ipe, represented by the arrows L and M, which in- 
aS, oF icate the forces acting on the pipe, are equal and 
i a= pagmeeaea opposite to one another, and these are the only forces 
re 31.7 ae : 2. oe ‘reer acting on the rigid pipe in the line A C of the original 
t9 « So Ie hs mes motion of the fluidat A. It follows, therefore, that in 
Aa at the case of two right-angled bends rigidly attached, or 


in the case of two connected equal-angled bends 
of any other angle, the stresses brought on the pipe by the 
flow of the fluid will not tend to move the pipe bodily end- 


Ways. 

tt will be seen also this reasoning that the forces we 
have referred to do not depend on the curvature of the pipes, 
but are simply measured by the amount of the forward 
momentum of the fluid and the extent to which that mo- 
mentum is modified in the total deflection of the course of 
the fluid at the bend, or, in other words, by the angle of th» 
bend. And from this it becomes apparent that 
by whatever bends or combinations of bends we divert the 
course of a stream of fluid in a pipe, provided the combina- 
tion be such as to restore the stream to its original direction, 
the aggregate of the forces in one direction required to 
destroy forward momentum, are necessarily balanced by 
equal forces in the opposite direction required to reinstats 
the former momentum. 

It will be useful to consider the action of all the forces 
acting on a fluid in a bend of the pipe, more in detail ; and 
I will return to the case of a single right-angled bend, as 
shown in Fig. 28. I before spoke merely of the forces act- 
ing parallel to the line A C, and said that the forward mo- 
mentum of the fluid in that line had to be destroyed in its 

round the bend D E F, and that this must be effected 

y a force acting parallel to AC, which would throw a 
forward stress on the pipe tending to force it in the 
direction A C. But similarly velocity bas to be given 
to the fiuid in the direction N B; and to do this a 
force must be administered to the fluid which will 
cause a reaction on the pipe in the direction B N; and 


to be equal to that in the direction AC, which had to be 
destroyed, it follows that the forces of reaction upon 
pipe in the directions A C and BN areequal. These forces 
can be met in two ways, either by securing the bent part 

the pipe D E F so that it will in each part resist the stresses 
pence er: oan aj Aare be pone ep bone wey b 


28 F 


EF 


strength of the s it parts of the A 
B F operating in the direction of their reek in thle 
ease we see that the tension on A D must be eqnal to the 
foree acting i BF must be 
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Proceeding to the case of the non-right-angled bend, as 
sbown in Fig. 30—in this case, as we have seen, a po onl 
of the forward momentum of the fluid in the line A C has to 
be destroyed, also a certain amount of sideways momentum 
has to be created in a direction which we may consider 
parallel to the lime QP; and the composition of the re- 
maining forward momentam in the line A C with the created 
sideways momentum in the line Q P, i 
gress of the fluid along the path F B ; this partial destruc- 
tion of forward momentum and establishment of some side- 
ways momentum are essential to the onward of 
the fluid along FB. The bend D E F will be subject to the 
reaction of the forces necessary to produce these changes : 
and either the bend may be locally secured, or the stress 
upon it may be met, as in the case of the right-angled bend 
we have just been i , bya i drag on the 
pip at either end of the bend. There is, however, this 

ifference between the cases, that the force required to 
establish sideways momentum 1 to QP cannot be 
directly met by the reaction of tension along the line B F of 
the second of the pipe ; but this force may be met b 
the obliquely acting tension of the pipe B F combined wit 
additional tension along the pipe b. It is well known 
that in the case of a given force, such as that we are sup- 

sing parallel to PQ, resisted by two obliquely placed 
‘ovtces such as the tension along the lines D A and F B, the 
nesrer the lines D A and F Bare to one straight line, the 
greater must be the tension a those lines to balance a 
hae force acting on the line P Now the less the line 
> B diverges from the line A C, the less will be the side- 
ways momentum parallel to Q P that has to be im rted to 
the fluid; but at the same time and to precisely the same 
extent will the proportionate tension put upon the limbs D A 
and F B of the pipe be a vated by the greater obliquity 
of their action. The sideways pull is greatest when the 
bend is a right angle; and then it amounts to a force that 
will take up oe out the entire momentum of the finid, 
and it is supplied directly by the tension of the limb of the 
ipeat FB. If the bend is made less than a right angle, 
he less the bend is made the less is the sideways pull, but 
the greater by the same degree is the disadvantage of the 
angle at which the tension on the pipe resists the pull ; 
onl it results from this that in the case of a ben 
other than a right angle, the tension on the pipe is the 
same as in the case of a right-angled bend. A geometrical 
proof of this is given in Fig. 32. It is evident that the 
radius of curvature of the bend does not enter into this con- 
sideration, and that the forces acting are not affected by 
the rate of curvature of the pipe, the simple measure of 
the forces being the increase or decrease in the momentum 
of the fluid in each direction. It results from this that if a 
finid be flowing along a pipe with a bend in it, no matter 
what may be the angle the bend, or the radius of its 
curvature, the reactions necessary to deflect the path of the 
fluid will be met by a tensional vesistance along the pipe ; 
and this tension is equal to the force that would be required 
to entirely destroy the momentum of the fluid. 

If we now assume any number of bends, of any angle or 
curvature, to be connected together (see Fig. 3), the 
equilibrium of each bend is satisfied by a longitudinal 
tension which is in every case the same ; and this tension 
is therefore uniform throughout the pipe ; for the tension 
at any intermediate point in a bend is clearly the same 
as at the ends of the bend, as we may suppose the bend 
divided at that point into two bends and there joined 
together by an infinitely short piece of straight pipe. 

If then the tortuous pipe I have above referred to has 
its ends at A and B parallel to one another, as shown in 
Fig. 4, it is clear that the tensional forces at its ends 
balance one another, and the pipe, as a whole, does not 
tend to move endways. 

Nore B. 

The law regulating these changes of pressure dne to 
changes of velocity can be best understood by considering 
the case of a stream of perfect fluid flowing from a 
gradually tapered pipe or nozzle placed horizontally and 
connected with the bottom of a cistern, as shown in Fig. 33, 
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Let us suppose that at the points B and C the sectional 
arenas of the pipe are severally twice and four times that at 
the point of exit A. Se 

At the point of exit A the fluid is under no pressure 
whatever, since there is no reacting force to maintain any 
pressure ; each particle of fluid in the issuing jet is rush- 
ing on on its t, neither giving nor receiving 
ressure from ite neighbours. We know, however, what 
‘oreo it has taken to give the velocity which the fluid has 
at the point of issue A, and we measure this force by the 
pressure, or head of fiuid, lost. In the case we are con- 
idering, represented by the height of the fluid 
in the cistern, or by the height A D. 

Within the cistern, at the point E, on the same level as A 
the point of issue—at this point E within the cistern, we 


bave the pressure due to the bead of fluid equal to A D, 


bat we haze no velosiiy, of any rete, the ~ is 80 
small as inappreciable ; point 

we have no at all, but we have what is termed 
the “‘ velocity due to the head.” 

ot ue suppose that of Ge palate & B, C, and E, gange- 
glasses or are attached so that the fluid in each 
may rise to a height ing with the ms 
within the pipe or nozzle at the point of attachment. 

The gau; s attached how no pressure, 
thus indicating that the entire head A D has been expended 
in acing the velocity at the point A. 

t the point B, as the sectional 
velocity is one half that at A. Now the head required to 
produce velocity varies as the square of 

produced ; in other words, to produce half the vel 
uires one quarter of the bead; thus of the whole 

AD available, one quarter only, or GD, has been absorbed 
in developing the velocity at B, i 

are, which will be represented by the head BG, will 
sensible at the point B, and will be exhibited in the 
gange-glass attached at that point. 

Again, as the pipe at C is four times the area that it is 
at A, it follows that, of the whole head A D, one sixteenth 
part only, or HD, has been absorbed in igs | the 
velocity at C, and the remainder of the pressure, which will 
be represented Lf the head C H, will be sensible at the point 
C, and will be exhibited in the gauge-glass attached at that 
int. 

In the case I have chosen for illustration the small end 
A of the nozzle is open and discharging freely, and the 
pressure at that point is, therefore, ni!. But the absolute 
differences of pressure at each point of the pipe or nozzle 
will be precisely the same (as long as the same b gemane | of 
fluid is flowing through it per second), however great be 
the absolute pressures throughout. 

Thus, suppose that from the end of the nozzle at Aa 
pipe of the same diameter, and of uniform diameter 
throughout its length, is curved upwards so that the end 
of it, I, is 2ft. higher than A, as shown in Fig. 34, if the 
level of the cistern is also raised 2ft., namely to the level 
marked J, instead of D, we shall have the same delivery of 
fluid as before; and the differences between the pressures 


- 


4 | at each point will be the same as before. 


If we add 50 ft. instead of 2 ft. to the head in the cistern ; 
and raise I to 50ft., instead of 2ft. above the nozzle, the 
differences of head or pressure will still be the same, the 
head at A being 50ft., that at B being BG+50ft., that 
at o CH+50ft., and that at E (the cistern level) ED+ 
50 ft. 

To put the case into actual figures, suppose the sectional 
area at A to be 1 square inch; that at B, 2 square inches ; 
and that at C, 4 square inches ; and suppose that the fluid 
is poeee through the nozzle at the rate of one-ninth of a 
eubie foot per second; we shall have a velocity at A of 
16 ft. per second, to generate which would require a dif- 
ference of pressure between E and A, equivalent to 4 ft. of 
vertical head. The velocity at B will be 8 ft. per second, 
which would require a difference between E and B equi- 
valent to 1 ft. of head. That at C will be 4ft. per second, 
and will require a difference of pressure equivalent to 3in. 
of head. If the pressure at A be zero, the pressures at B, 
C, and E will be 3ft., 3ft. 9in., and 4ft. respectively. 
If the pressure at A be 1ft., the pressures at B, C, and 
will be 4ft., 4ft. 9in., and 5ft. respectively; and if the 
gry at A be 1000 ft., the pressures at B, C, and E will 
2 1003 ft., 1003 ft. 9in., and 1004 ft. respectively, always 
supposing the quantity of fluid passing per second to be the 
same. If the quantity be different, the absolute differences 
of pressure will be different, but will be relatively the same. 
If, for instance, the quantity flowing per second be doubled, 
the velocity at each point will be doubled, and the dif- 
ferences of pressure quadrupled ; so that if the pressure at 
A were again 1000 ft., those at B, C, and would be 
1012 ft., 1015 ft., and 1016 ft. ——: 

To sum up, the differences of hydrostatic pressure at 
different points vary as the differences of the squares of the 
velocities at those points. 

Nore C. 

Here . oy the argument given in the text suggests 
certain other lines of argument which some persons may 
feel interested in following out. 

Suppose each and every one of the streams into which we 
have subdivided the ocean to be enclosed in an imagi 
rigid pipe made exactly to fit it, throughout, the skin of 
each pipe having no thickness whatever. The innermost 
skin of the innermost layer of pipes (I mean that layer 
which is in contact with the side of the body), the inner- 
most skin, I say, of this layer is practically neither more nor 
less than the skin or surface of the body. The other parts 
of the skins of this layer, and all the skins of all the other 

ipes, simply separate finid from finid, which fluid, ex 

ypothesi, would be flowing exactly as it does flow if the 
skins of the pipe were not there; so that, in fact, if the 
skins were perforated, the fluid would nowhere tend to flow 
through the holes. Under these circumstances there clearly 
cannot be any force brought to bear in any direction by 
the flow of the fluid on any of the skins of any of the pipes 
except the innermost skin of the innermost layer. Now, 
remembering that we are dealing with a perfect fluid which 
canses no surface friction, we know that the fluid flowing 
through this system of pipes administers no total endways 
force to it. But it produces, as we have just seen, no force 
whatever upon any of the skins which separate fluid from 
fluid ; consequently, if these are removed altogether, the 
force administered to the remainder of the system will be 
the same as is administered to the whole system—namely, 
no total endways force whatever. But what is the re- 
mainder of the system? Simply the surface of the body, 
which is formed, as I have already said, by the innermost 
skins of the innermost layer of pipes. ‘Therefore, no total 
endways force is administered to the surface of the body by 
the flow of the fluid. 





Lastly, let us recur for an instant to the case of fluid 


and the remainder of the | i 


if we suppose the system of pipes which we have sey 
” to surround the su’ body, to 
be flexible pipes (instead of rigid pipes, as we have before 
i them), the coun , or external 
forces which exactly relieve the tensior are to each 


surface of the body. Now we know ti ten- 
sional forces produced by the flow of fluid a flexible 
pipe, whether of uniform or area, have 


varying 

no sum total of endways force, the counterbalancing forces 
which exactly relieve this tension 
endways force ; and since the counterbalancing forces acting 
throughont the whole system have thus no sum total of 
endways force, it can be proved, as before in the case of the 
similar system of rigid , that if we remove the whole 
of the skins or sides o' Heey Sine separate fluid from 
fluid and which are all t lore necessarily in perfect 
equilibrium, the forces acting on the remainder, namely, on 
those skins which are in contact with the surface of the 
body, forees which therefore may be considered as acting 
aig upon the body, must also have no endways sum 
total. 








QUADRUPLE ENGINES. 
On High Pressure Steam generally, and its Application to 


Quadru, ; 
By Mr. Dasret Apamsos, F.G.S., Hyde Junction, 
Manchester 


Ix submitting a paper on the application of compound 
steam cylinder cagines to the of the Institute, the 
writer considered it necessary to describe the boilers used for 
the production of high pressure steam, otherwise considerable 
discussion might follow to elicit the facts under which the 
steam was uced, while, at the same time, if there was no 
record of the boilers, doubts would naturally arise whether 
some of the results obtained were not more or less 
due to the economical uction of steam, or the opposite 
view might be taken, some want of efficacy might be 
unjustly or otherwise put on the boiler apparatus. 

The quadruple action steam engines to be subsequently 
ne ae driving a cotton a = 
spi , wit requisite preparation, are driven 
by steam produced from two steam boilers, of the double- 
flued Lancashire type, each 30 ft. long by 7 ft. diameter, 
having two flues each, 2 fr. 10 in. outside diameter, and 

by five conical tubes welded solid into the flue rings. 
The nnd pressure of safety valves is fixed at 100 1b. per 
inc 
“tthe shell and fireboxes of these boilers are made of steel 
plates a by the —, eae Steel — 
y (Limited very joint is or more pro 
Peag. rivetted, all rivet holes are drilled by special tools 
Seen beth plates te ee eieaen ally rivetted 
up. flues are put together by Adamson’s flange seam 
formed on the flue rings in about 3 ft. lengths, the front end 
of flues or fireboxes are made in rings composed of one steel 
plate having « longitudinal zigzag rivetted joint near the 
centre of low side; all the ing rings composing the 


ds the flanges are 


on them by a special flangi , 
The boiler ends are made of iron welded up into one 
piece, and are stayed with gusset and longitudinal stays, 
attention being paid to give great , with a moderate 


y | amount of elasticity, as secured by the flange joint, to meet 


the ever varying changes induced by the varying temperature 
of he fives, or Bre, as well as the change of heat caused by 
the varying pressure and consequent temperature of steam, 
this latter change being most noticeable and injurious when 
steam is being got up from cold water, and the more quickly this 
is accomplished the more manifest are the evils arising from 
a disturbed and i lar temperature in the entire boiler 
structure. Part of the use of the cross conical tubes in the 
flues is to neutralise the variable heat by stimulating a cir- 
culation of the water in the boiler, the first heat from the 
fires striking the eross pipes renders the water contained in 


them lighter than the water there cnaey J 
level around the flues, and hence the heated water llows up 


and out of the pipes, while the colder passes in, thus con- 
tributing to a uniform temperature in, the interior 
of the boiler. These boilers are elaborately mounted, having 
two sets of water gauges fixed on front end—also two safety 
valves, one with a dead-weight load, the other nearer to the 
back end of the boiler being also a dead-weight valve, but 
smaller valve being in and on the top of the 

valve; this small valve is weighted inside of boiler, 

tad placed under the contro of «balance fat lever wo tha 
the water get undesirably low, the sction of te 

float lever lifte the small valve, gives a signal by blowing 
pressure ly below 

The steam is taken off through an anti- 
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prim! ipe fixed inside of boiler and coupled to the 
et The feed water enters s the front end 
through a check feed valve, and is di by a distri- 
buting perforated feed pipe, this pipe and check valve being 
fixed about two inches above the top of the flues. On the 
opposite side of front end, corres 

is fixed a scum tap coupled to a 
passing along inside of boiler, to blow off any matter floating 
on the surface of the water, when the i 


is at work; 
this, with the blow-off tap fixed to the bottom of front end 
of boiler, can be used to discharge the sedimentary deposit 
from the bottom, and so materially contribute to keep the 
boiler clean, and in working order. 

These appliances, with the fire tus, constitute the 
entire equipment of the boilers. e two fusible plugs 
situated over the top of the fires, one in each flue, are in- 
tended to set as further preventive means for protection 
against accidental shortness of water from any cause what- 
ever. The feed water is heated by “ Green's economiser.” 


Heating Surface, &e., of Boilers. 
One Boiler. Two Boilers. 
Total heating surface in 


the two boilers . 856 aq. ft. ... 1712 sq. ft. 
Heating surface per sq. foot of firegrate 25.9 
Heating surface per indicated horse-power 3.17 
Power developed by each boiler, equal ... 270 L-H.P. 


Firegrates : 
Total area in two boilers ese w- €8 aq. ft. 
Power developed per eq. foot of area... 8.18 LHP. 
Consumption of Yorkshire coal per sq. ft. 
of firegrate per hour _... oo - 149]b. 
Consumption of Welsh coal per sq. ft. of 
firegrate per hour a eee oe 142,, 
Average consumption of fuel per sq. ft. of 
firegrate per hour for the four days’ 
trial obs att me ew. 14.55,, 
Economiser : 
Number of pipes... ose eve oe 192 
Length of do. eco see eee oo 10f 
Diameter... eae ose ave 4 in, 
Temperature of injection water 80 deg, 


« feed water as from condenser 114 ,, 
From economiser into boilers : a - ae 

Passing on to the main subject of this paper, the writer 
would call attention to the plan (Plate 2), which shows 
the quadruple action engines. 

It will be observed that two steam cylinders are fixed upon 
one bedplate, a piston rod passing bane , each, coupled to 
crosshead and parallel motion and forward by connecting rod 
to crank pin, in the usual way, and this system of applying 
the power from Nos. 3 and 4 cylinders is repeated so that 
Nos. 1 and 2 constitute one engine, and Nos. 3 and 4 the 
other, the balance cranks being fixed at right angles, which 
causes & somewha‘ unscientific action between Nos. 2 and 3 
eylinders, but this, in engines to drive a cotton mill, is said to 
insure uniformity of motion, which, on the work done, more 
than compensates for the irregularity of steam action between 
Nos. 2 and 3 cylinders. Yo modify such undesirable applica- 
tion, a steam receiver is fixed between the cylinders under 
the floor of engine room. Advantage is taken of this receiver 
to superheat the steam, the heating medium being high- 
pressure steam at full boiler pressure, having a temperature 
of about 344deg. Fahrenheit, maintained in a steam jacket 
surrounding the exhaust receiver. 

This intermediate receiver and superheater is illustrated by 
Plate 4, the interior vessel being crossed by conical pipes 
welded solid into inner cylinder ; these pipes reduce the area 
of receiver, but proportionately increase the superheating sur- 
face, the high pressure steam filling the jacketted casing, 
passes through the conical tubes with the further object of 
breaking up the current of exhaust steam as it passes on- 
ward from No. 2 to No. 3 cylinder. This superheating 
receiver is adopted with a view not only to prevent condensa- 
tion, but to take advantage of the law of expansion of 
by inereasing the temperature. We are indebted for the 
discovery of this principle to the renowned Dr. Dalton, of 
Manchester, and by a singular coincidence at the same time, 
to Guy Lussac, of France, both these distinguished men 
making known to the world, in 1801, that atmospheric air 
and other gases doubled their volume by increasing their 
temperature 480 deg. Fahrenheit, or a proportionate increase 
of bulk depending on the increase of heat. 

The exhaust pipe between Nos. 3 and 4 cylinders is again 
jacketted, and steam superheating adopted as before described, 
No. 4 cylinder being further coupled by exhaust to condenser, 
as shown at Plate 2. The vertical air pump is worked by 
rocking shaft actuated by a lever coupled to crosshead pin 
by two connecting rods, and the short lever below the house 
floor coupled by vibrating links to the crosshead of air pump, 
and guided by an ordinary vertical slide motion, the air 
pump bucket having a stroke about a third of the piston 
travel to keep down the — of bucket, and so secure a 
less violent action of the discharged water by a close topped 
air pump. The cylinders are not steam jacketted, but 
covered by 2} in. thick of a — heat preserving 
material ; on this substance they are lagged with wood; the 
ends of cylinders between the glands and faced flanges for 
bolts are also filled up with the same cement to further con- 
tract the radiation of heat, and then covered over with 
sheet iron for a finish and protection. The engine having a 
5 ft. stroke, makes 43 revolutions per minute, or a total 
piston speed of 430 ft. per minute. No.1 cylinder is 17 in. 
in diameter; No. 2, 22.5 in, in diameter; No. 3, 30.26 in. in 
diameter ; and No. 4, 42 in. in diameter. The relative area 
between Nos. 1 and 4is as Lis to 6.1. The mechanical 
action of the quadruple engine is admirably adapted for pro- 
ducing a uniform power, such as is required in a cotton, 
woollen, or flax mill, or for the grinding of corn, the force on 
the crank pins being nearly the same on every ion of a 

revolution, and with four pistons between the boiler pressure 





* Want of time has prevented as from reproducing the 
d agrams illustrating this paper. 





when performing full work, show no pa ge 
force is in operation, establishing every likelihood of 
durability in the working parts, end exmamg in lubri- 
cants, and for the 18 months those engines have been at 
work, the two latter points have been fully confirmed. At 
first sight, this multiple steam cylinder action may appear 
complicated, and also costly, to secure what engineers gene- 
rally consider can be accomplished in one, or at most, two 
eylinders. The writer having studied this vexed 

eided question for several and having had many op- 
portunities of investigating and examining the action of 
several classes of single and compound-action 

sented, at the request of the executive, to la fore 
members of the Iron and Steel Institute his views on the 
application and use of high-pressure steam, and put be 
you the reasons for the 
action as illustrated, and the mechanical action which 
been described. 

In the first place, take for granted we know how to gene- 
rate and safely store high pressure, consequently hot 
steam, the very fact of the ae versus double-cylinder engine 
being a question in dispute, 
among the most eminent engineers ( 
establishes the fact that a more certain basis is required to 
rest our actions upon, and the same thing applies to manu- 
facturers and users of steam power, so that in putting down 
new power, the most economical results may be secured, 
without error or grievous and costly disappointments. 

At the annual meeting of the Institution of Mechanical 
Engineers, held in Liverpool, July 30th, 1872, Mr. Bramwell 
(now President of the Institution of Mechanical Engineers) 
read a paper on “ The Progress effected in the Economy of 
Fuel in Steam Navigation considered in relation to Compound 
Cylinder Engines and High Pressure Steam.” This paper is 
well worth the attention of all who have not read it, ok che 
are interested in the economical working of steam engines. 
The paper, and the discussion which followed, certainly tended 
to establish the superior economy of compound marine en- 
gines over the single cylinder expansion condensing system. 
Referring you at this point to Plate 5, with a view of point- 
ing out a papular error and source of loss of power in com- 
pound cylinder engines, the relative capacity of cylinders, for 
the sake of argument, as illustrated, is taken as ito 1, a not 
uncommon proportion, the small cylinder being half the 
diameter of the large one, both having the same stroke, steam 
being used at 60 1b., 70 lb., or 80 lb. per square inch, and 
worked more or less expansively in smaller cylinder, until the 
steam only touches atmospheric line in low pressure cylinder 
at the beginning of the stroke, while at the termination of 
the same stroke, as shown by Plate 5, Fig. 2, the force is re- 
duced to below atmosphere to 6 lb. or 7 Ib., thus establishing 
a loss of power, crippling the action of the engine equal to 
the reduced pressure on the full area of the large cylinder, 
less the area of the small one, and it the small cylinder ex- 
haust does not follow in a corresponding de the di- 
minished action on the larger piston, the loss is increased, and 
any lock-up of steam on the exhaust side of the small piston 
further augments this serious evil. 

This will be clearly ifest b idering that the source 
of power between cylinders of compound action steam engines 
can only arise from interna) pressure; but when the reverse 
action takes place by an external force as a vacuous action, 
loss of power proportionate to the area of the two cylinders 
must be the inevitable result. In using high-pressure steam 
as a source of power, the writer has acted on the principle 
that to secure the greatest active force is to use high-pressure 
steam and consequently hot steam in a high-pressure hot 
vessel; lower pressure and less hot steam in a vessel havin 
a natural lower temperature, due to the force of steam used, 
and so down to atmospheric pressure. Having adopted the 
system, it naturally, as it were, establishes the chance of suc- 
cessful intermediate superheating, as, beginning with 110 Ib. 
pressure and a temperature of 344 deg. Fahr., it will be self- 
evident, if practicable to use hot steam, as it must be, at 
110 Ib. pressure, it will not be difficult to use 30 lb. pressure 
of steam, artificially heated up to a corresponding ternpera- 
ture due to high-pressure, an | to take advantage of the law 
of expansion of gases, as before-named, to secure i 
bulk and consequent force by a small increase of sensible 
heat to low or comparatively low-pressure steam. To com- 
pare progress, and if pemible ascertain the results obtained 
in practice, it will be necessary to examine and compere the 
action and economy of single cylinder expansion condensing 
steam engines, also double cr compound engines, by 
diagrams and statements that have been made abies. For 
this purpose, the records of five engines have been selected, 
four as published by the Boiler Insurance and Steam Power 
Company, Limited, of 67, King-street, Manchester (see Chief 
jae yet , 1874, signed by Robert B. Longridge), 

one case, 


further comparison of the action of a com- 
— engine driving a cotton mill, is taken from the pub- 
ished monthly report for November, 1874, of the Manchester 
Steam Users’ Association for the Prevention of Steam Boiler 
Explosions, and signed by L. E. Fletcher, Chief Engineer. 
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and one of Pollitt’s patent boilers, the feed water being 


by Twibill’s fuel economiser. Little fault can be found with 


option of the multiple or fas ed ‘ 
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= So liaestar of pressure cylinder engine is 23 in. ; 
diameter of low-pressure cylinder, 35 in.; stroke, 5 ft.; 
revolutions, 37, or 370 ft. per minute. 

“ Boiler pressure at the time of indicating, 801b. per square 


inch above atmosphere. rane 
er of this compound engine, as per 
gine, aad 


: 


“ Total indicated 
Fig. 1, is 226.78 indicated horse power; coal 
indi horse power, 3.29 Ib. 

* Figs. Be ibed on pegs St, ose also a ge a 
com engine, on t! aught principle. sup- 
oo with steam aoa bes and ok wolee 
eated by Twibill's economiser, and show a lower rate of 
consumption than any of the . The engine works 
— but there ae ae in pe Se oe, if 
the exhaust ports high-pressure were closed 
earlier to give more com: ion at the termination of the 
stroke, the valves of the low-pressure cylinder would be 
better without a V in the edge, as this admits steam into the 
cylinder, when it to be cut entirely off. 

“ Diameter of high-pressure cylinder, 33 in. ; with stroke, 
8 ft.; diameter low pressure cylinder, 37 in. ; stroke, 
6 ft.; 35 revolutions per minute; indicated horse power, 
483.53. Coal eee ree horse per hour, equal 
2.24; boiler pressure, 85 1b. per square inch at the time of 


— 

now to taken from a compound me 
having high-pressure cylinder 18in. in diameter and 6 ft. 
stroke, low-pressure 36 in. in diameter and 6 ft. stroke, 


revolutions 34 per minute, giving a piston 5: of 408 ft. 
These diagrams are from Mr. Fletcher's sepect he ovember, 
1874, and are there explained to illustrate the great economy 
of a compound steam engine, — 100 Ibs. boiler 
pressure, and up to 270.7 indicated «power, with a 
consumption of coal of 3.09 Ibs. per indiented hones hour. 

Your attention is now directed to the diagrams, from 
the quadruple action engine, working with a boiler pressure of 
108 me et ne inch, when indicated, and an 

wer developed for the four eylinders of 539.84 indicated 
woe with a consumption of fuel of 1.77 lb. _ indicated 
horse per hour. Plate 10, Fig. 1, taken from eylinder ; 
Fig. 2,from second cylinder; Fig. 8, from third oylinder ; 
and Fig. 4, from fourth and condensing cylinder. 

The power developed by each cylinder is as under : 


No. 1. + yao 
= a eae a iston, 92 Ib. LH.P. 
ean ive pressure, 34.9, piston 
constant ... wit : ne. woe 2.956 193.16 


No. 2 Cylinder : 
Initial steam pressure on pi 57 Ib. 
Mean effective pressure=26.1, piston 
constant .., hus eee -  6.18=136.19 
aa 191b. 
i on piston 19 1b. 
Mean effective pressure=14.85 Ib., 
i constant... eee 9.35==139.04 
No. 4. Oylinder : 
Initial steam re on pi 15 Ib. 


Mean effective pressure 91b., piston 
constant ... oe = eve owe: 18.05 162.45 


Boiler Insurance Company Ann’ Manchester. 
For particulars of coal consumed for each hour for the 
four days see annexed Table: 


ee ae at 
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220 
Amount | Amount | Amount Amount. Total : Total | Percentage 
Darr. lass of Coal. = «x i d | d d Premera amount of | of Ash to ig. 
| ist hour. 2nd hour. Srd hour.’ 4th hour. oy, day. Ash left. Coal P : 
en ee eee _ — _ economy of 57 |b. steam can only be accounted for by the lees 
ewt. ewt. | ewr. ewt. ewt. ews. | condensation in consequence of a less expansion of steam per 
Aug. 10th, 1875 ... Yorkshire ... .. 16 ee apes 3 87 339 | (Ol linder, and hence the less change in temperature, and 
y Beth, oe) 16 8 2 0.5 33.5 873 | Ml fore, in condensation when the steam is used ani 
» idth, 4 |Welsh... .. « 14 eS 4 7 5 34 3.42 16.0 expetes to give out ite full power compared with double- 
~*~ . ue 12 re 5 5 33 342 | 103 cylinder engine and 80 |b. steam. 
hae 13760 | 1398 | The writer being most anxious to bring before the mem- 
| bers the importance of using every means to prevent con- 


Total amount of coal consumed in 16 hours= 137.5 ewt.. or. 
Total amount of ash left==13 96 ewt.= 1566 ib. 10.1 per cent. 


From the tabulated daily results, it will be found that a 
large proportion of the fuel consumed was used during the 


15,490 lb =962 lb. per hour=1.77 ib. per horse per hour. 


keeping the expansion line to pass atmosphericpressure at the 
same point of the stroke, the great difference in the results 


first hour iffeach day’s trial; this arose from having to make obtained is necessarily so varying as in a large measure to 


the fires up on aclear firegrate when the engines were stopped 
at mid-day, taking the fuel used during the last three hours 
of each day, the average consumption was at the rate of 
1.374 lb. per indicated horse per hour. 

On the first two days, South Yorkshire coals were used 
from Edmonds Main Colliery, and on the last two days, 
Welsh coals were used from Liangennech Colliery, being the 
clase of coal used for the engine trials at the Royal Agri- 
cultural Shows. 

Eight hours’ working with South Yorkshire onal, 70.6 
ewt. of coal were used: eight hours’ working with Welsh 
coal, 67 ewt. were used, showing a saving by the Welsh coal 
of 3 5 ewt. in the time; but if the fuel used be compared on 


account for the difference of work performed by a given pres- | 


sure of steam, up to the highest range, and it will be appa- 
rent that the higher the ure the work is performed 
in proportion in the single cylinder engine. 

In the high-pressure cylinder of compound engines, a 
much more useful effect is secured by each increase of 20 |b. 
of working pressure. The quadruple engioe, under the same 


densation of heat when once it has been produced, has had 
made a series of cubes representing the exact quantity of coal 
u-ed per cylinder each half stroke of quadruple engines, also 
the cube for each half stroke for the four cylinders, the cube per 
revolution of engine, the amount of coal consumed per minute, 
and lastly, the cube or quantity of coal used per hour arc- 
cording to the trials and consumption reported. 


Could the whole boiler manufacture of this country be 
lifted up to a high dependable class of pure engineering work 
by supplanting the rude, barbarous met of punching 
rivet ony and all its irregularities, by the use of the drill, 
whereby true, parallel rivet holes can be secured, cylindrical 


| and exactly at right angles to the plates, or in true radial 


conditions, develops a much higher power—this, with less | 
variable heat in each cylinder, will account for the greatest | 
pressure may be most safely used, and with less risk than 


economy of the multiple principle. 


lines, as the case may be, boilers being thus made by engi- 
neers of recognised skill and care, 100 lb. to 160]b. steam 


Taste snowrxse Tas Work Pervormep pr eacu 20.3. Parssvure or Steam ty Tue Tages Crasses or Exncryes. 

















the last three hours of each day, South Yorkshire coal per- }) ws | . «o 
— work with 38.5 owt. egainst 41 cewt. of Wish i £8 S F E i 43 a> ze 3 
eval his difference is manifest when comparing the weight | $2 | @e ; A 3 8 Sa 
of fuel required to get the fires into eudiber esher re e< 2 “4 “2 = — vo "3 
ing the first hour of each day ; lighting up with bituminous |; @¢@. BS | 3s 22 3s 3 F a Fd 3 
coal being much more difficult from the large production of £2 .) =e 3 o = cca 
] volatile gases before a good working fire could be secured. os s §& S* .. S* ts : . en! 
ier Taking for granted the work performed and the fuel con- eg s F= i g = z= 23 3 se Bz eS 
4 eurned per horse per hour is approximately true, as i!lus- | & gz 2 aR | &$S as Pa é ay E ee 
: de trated by the figures of the several classes of engines | g” © 4a $s z g z a = et M4 
1g especially here referred to, two leading principles will be 4 ee EE eS S 23 23 s3 $9 
‘ain found to be in operation that will assist to explain the great aes a" | am =” = eal a”  mvesy 
i+ difference of work performed by the use of i Ib. of coal; ——————— onenesas 
te i i the first being the great difference in the temperature of + . A 
14 the steam used at the beginning and end of each stroke of Condensing, single cylinder ... so eee “ 83.46 89 78 27.3 oe ove 150.54 6.93 
é i piston. Mc Naught compound ... one eee ~ - | 182.76 968 | 65,28 50. oe 34484 3.14 
In the single cylinder expansion condensing engines, the Quadruple eee ese oes ose ove eo 136.62 96.56 68.36 55.27 8.36 | 365.67 263 
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heat varies from 301.8 deg. Fahr. to 133.9 deg. Fabr., being 
a difference of an average of 167.9 deg. Fahr. . This varyin 

temperature acting as a condensing medium during om 4 
half stroke, is much against this class of engine giving out 
its full power due to high pressure steam, as such only can 
perform its tull work by the temperature being maintained 
due to ite pressure at every point. This same undesirable 
principle is in operation when using steam with compound 
double cylioder engines, as is also shown by the difference 
of temperature in the bigh-pressure cylinders, the average 
difference of temperature being 87.3 deg. Fabr., or about one 
half the difference shown in the single cylinder engine, the 
consumption of fuel being as marked as the difference o 
temperature at the ends of cylinders, viz., single cylinder 
engines consumed an average of 4.175 lb. of onl per horse 
per hour, while the double cylinder only consumed 2.765 |b. 
The varying heat being much less for the pressure used and 
the work done than in the former class of engine, and much 

better results are realised. No engine can work that does | 
not suffer from this same cause, but the multiple eylinder | 


engine necessarily bas less change of temperature in any one 











This Table shows the percentage of work done by each | the present system admits of carrying 50 lb. per square inch 
elass of engine by the increase of each 20 lb. of steam. | on stationary boilers. 


Without taking eognisance of the varying force by single 
cylinder expansion at high pressures which compels a strong 
heavy construction to meet the increasing percussive action 


of the steam, it is nevertheless desirable to bring before you | 


the work performed by each class of engine in foot-pounds, 
and for this purpose Plate 11 has been constructed. 

Fig. 1 represents the foot-pounds of work done by the 
single cylinder expansion condensing engine, being equal to 
7904 foot-pounds lifted 1 ft. high per minute by 1 Jb. of coal, 
thus producing a scale by which to illustrate comparatively 
the work done by 1 !b. of fuel in compound and multiple 
cylinder engines. Fig. 2, Piate 11, represents the scale of 
work performed in toot-pounds by 1 Ib. of coal for compound 
engines, as per Fig. 1, Plate8. Fig. 3, Plate 11, represents 


Carrying this into all our practice, using the multiple 
system of steam engine with all the refinements of superheat- 


| ing in the lower range of pressures between cylinders, nurs- 


ing the heat of steam as it passes on from cylinder to cylinder 
with every possible care, under such conditions there could 
be no doubt that the manufacturer and user of steam power 
in this country would get his work performed by 11b. to 


| 14 lb. of coal per horse per hour at most. 


the comparative work done by compound engine, reported by | 


Mr. Fletcher. (See Plate 9.) Fig. 4, Plate 11, represents work 
done by compound engines (see Fig. 2, Plate 8), being the 


| 
| 


The importance of this subject must be impressed upon us 
all, if we consider that a sixth of the coal raised in this 
country is consumed to drive steam engines for manufac- 
turing purposes. Taking the total coal raised at 130 million 
tons per annum, and a sixth, or say, about 2! million tons 
now used, could be, by better boilers and more scientific en- 
gines, reduced to seven millions, the saving to the country of 
14 million tons at the rate of 10s. per ton would give the 
large amount of seven million pounds sterling, besides the 





cylinder, and hence less self-condensing power. _ | best results obtained by compound double eylinder engine, | saving in wear and tear, and wages paid for the wasteful 
The varying temperature of the quadruple engines are a9 | nd gs reported by Mr. Longridge. Fig. 5, Plate 11, repre- | destruction of so much coal—by these two latter items 9d. 
under: . |gents the work performed in foot-pounds by the last three | per ton further would be saved on the 14 million tons, 
Difference in | ovlinders only of the quadruple engine, when calculating the | making a sum of 525,000/. sterling, or a gross total of 














deg deg each — % power developed by Figs. 2, 3, and 4, Plate 10, Fig. €, | 7,525,0001, 
First cylinder 332 6 287.1 455 hE Se ae oe CARERS ME” SBT OE peiguieise : 
Second cylinder S48 250.4 b4AA 
Third cylinder 257 6 202.0 55.6 ; Indicated Consumption) Actaal Power developed per | Per Cent. of 
Referring to the quadruple action engine the temperature Clase of Engine. Horse perT.UP. | Pound of Coal per hy ork done per 
which is due to the pressure of steam, as recorded thereon, Power. per Hour. | Minute. Pound of Coal 
will show the small difference of heat in one vessel or cylinder rou marry ee 
as aon —— the single — engine, or the high Condensing ag ae sitin = aaa o 4175 | 7904 Ib. raised 12 ft. high 100.0 per cent. 
. . ; 5 a ‘e te occ eof 54.2 2 : 
o>" gpeaaedanlaalanin, oa noe when working €3-| Compound horisontal... ... | 226.73 on oR > a 11268 ,, 
James Watt used steam at about 5 |b. pressure, and a tem- McNaught compound... } 48 3.53 2.24 | 7904 ” 23.36 ” 186.3 4 
perature of 228 deg., condensing wih water probably about Compound horizontal ... : rae =e “a an = + 6 16.2} od 196.0 4 
€2 deg. showing an extreme difference in temperature from Quadruple me wa : se imaas eH | 79 . “A a * 918 = 
. » o » lowe > ) 56 « ” ” eee eee : ‘ 36.6 21 j sat 2. ” 91s 
the highest to the lowest point of 166 deg. It cannot be a > pri 53 a: wo| 639.84 1.77 7904 “ 283 a | 235.8 4 


matter of surprise at the greet loss of power that must arise 
by using high-pressure hot steam ia the same vessel that is 
10 led down to a comparative lower temperature than existed 
im the engines that condensed the steam in the cylinder 
direct, before Watt's great invention of a seperate con- 
denser; such, then, will account, in a measure, for the loss 
of power in the application of the single cylinder systew. 

What or bow much prwer may be lost, is difficult to 
eractly determine in any case by this condensing action, and 
probably such can only be practically arrived at by a full 
r-cord of several engines or classes of engine performing the 
same work, and having steam produced from similar boilers, 
&e. The apparently large difference of work performed by 
1 |b. of fuel can hardly be attributed to the principle alone. 
The writer submits for your consideration another difference 
cf action, to illustrate work performed by an increase of steam 
pressure in the several classes of engines. 

Take the diagrams from the expansion condensing engine, 
again, and from them get out the work done as compared 
with the compound double cylinder and the quadruple 
action engine, for each 20 Ib. increase of pressure over the 
work performed by the first 20 Ib. of steam force, always 


Pilate 11, represents the total work done comparatively by | 
1 lb. of coal by the quadruple engine with eli cylinders in | 


operation. (See Plate 10, Figs. 1, 2, 3, and 4.) 

Plate 12 represents, vertically, pounds pressure per square 
inch of steam, and laterally, on the curved side, the tempera- 
ture corresponding to the pressure. Plate 11 not only ilius- 
trates to the eye the relative work done in foot-pounds per 
pound of coal, but it shows, comparatively, the progress in 
work performed by the engines under review. Fig. 5 shows 
the power and value of work done by one pound of coal, by 
using three cylinders only of the quadruple engine, and the 
total indicated horse performed by No. 1 cylinder as it mea- 
sures the steam off to No. 2 cylinder, may be considered 
found, as it is upon thia increase of 1/3 indicated horse power 
developed by the first 4 whereby the great economy 
of fuel is realised in quadruple, over the other classes 
of engines. 

It is also desirable to note the value of a small change in 
temperature of steam in one cylinder as it 1s used off. For on 


se ts ee eae 

Such is not only possible but practicable, and from its im- 
portance demands the most devoted attention of all skilful 
engineers who wish well for their country. 








Daneers or Lonpon Srreets.—Mach is constantly 
being urged against the directors of railway companies in 


| regard to accidents and their prevention. It appears, how- 





ever, by the recently published report of the Commissioner 
of Polies for the metropolis, that the danger of London 
streets is infinitely greater than the risks of railway travel- 
ling. During 1874, 124 persons were killed in the streets 
by being run over by passing vehicles, and 2568 persons 
were injured from the same cause. Of course the street 
traffic increases daily, and in most cases the existing 
thoroughfares are inadequate to that traffic. It ap- 
pears that the number of police appointed to regulate and 
superintend the traffic is being constaatly increased, and it 
is chiefly dne to them that the number of enaasiiien is kept 
down. Light carts are the chief causes of accidents. 
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THE MECHANICAL ACTION OF LIGHT.* 
By Wiii14m Crooks, F.B.S. 


(Concluded from 174) 
Tue advantage of a glais-thread suspension is that the 
beam always comes back to its 
An instrument of this sort, 


sealed off, is shown at work in Fig. It has i plate 

at the extremities of the torsion beam. A ray of li 
the lamp is thrown on to the central mirror, Pte 
ee a te eee tee The a bh of a 
luminous 


anger to either extremity of the beam canses 
to travel several inches, showing repulsion. A piece 
of ice brought near causes the spot can a light to wed as as 
much in the opposite vpn In order to insure the 
luminous index — accurately back to zero, extreme 
precantions must be taken to keep all extraneous radiation 
from acting on the torsion balance. The whole apparatus 
is closely packed round with a layer of cotton-woo about 
6in. thick, and outside this is arranged a double row of 
Winchester quart bottles filled with water, spaces only 
being left for the radiation to fall on the balance and for 
the index ray of light to get to and from the mirror. 

However much the results may vary when the vacuum is 
imperfect, with an ee of this kind they always agree 
among themselves when the residual gas is reduced to the 
minimum possible; and it is of no consequence what this 
residual gas is. Thus, starting with the apparatus full of 
various vapours and gases, such as air, carbonic acid, water, 
iodine, hydrogen, ammonia, &c., there is not found at the 
highest rarefaction, any difference in the results which can 
be traced to the residual gas. A hydrogen vacuum appears 
the same as a water or an iodine vacuum. 

The neutral point for a thin surface of pith being low, 
and that for a moderately thick piece of platinum being 
high, it follows that at a rarefaction intermediate between 


these two —_ ith will be repelled, and that i 
will be attracted by the same — of radiation. is 
been proved pear Beart ay An apparatus showing — 


taneous attraction and repulsion by the same ray of light 
is illustrated in Fig. 6 
The pieces f g on . end of one beam consist of platinum 


foil exposing a square centimetre of surface, whilst the ex- 
tremities f’ g’ on the other beam consist gt ith plates of 
the same size. A wide beam of radiation in the 


centre of the tube on to the plates g og Aad to ata at- 
tracted and f* to be repelled, as shown the lig t refi 

from the mirrors¢c’. The atmospheric pressure in = 
——— is equal to about 40mm. of mercury. 

n a torsion apparatus similar to the one shown in Figs. 4 
and 5, I have submitted variously coloured dises to the action 
of the different rays of the spectrum. The most striking 
results, as yet, have been obtained when the different rays 
of the spectrum were thrown on white and on black sur- 
faces. The result was to show a decided difference between 
the action of light and of radiant heat. At the highest ex- 
haustions dark heat from boiling water acts almost equally 
on white pith and on pith coated with lamp-black, 
either with about the same force. The action of the lumi- 
nous rays, however, is different. These repel the black 
surface more energetically than they do the white surface, 
and, consequently, if in such an ap tus as is shown at 
Fig. 4, one dise of pith is white and the other is black, an 
« sure of both of them to light of the same intensity 


cause the torsion thread to twist round, to the 
awe of repulsion exerted on the black and_the white 
surface. If, in the bulb spparatus shown in . 3, the 
halves of the pith bar are alternately white lamp- 


blacked, this differential action will produce rapid rotation 
in one direction, which keeps up ant stopped by the torsion 
of the suspending fibre. 

Taking me of this fact I have constructed an in- 
strument which I have called the Radiometer, shown in 
section and plan at Figs. 7 and 8. It consists of four 
arms, of some light material, suspended on a hard steel 
point resting in a Po ape cup, so that the arms are able to 
revolve horizon m the centre pivot, in the same 
manner as the arms of t Dr. Robinson’s anemometer ope 
To the extremity of each arm is fastened a thin disc of 
white on one side and lamp-blacked on the other, the b 
surfaces of all the discs facing the same wa The whole 
is enclosed in a thin glass globe, which is t en exhausted 
to the highest attainable point and hermetically sealed. 

The arms of this instrument rotate with more or less 
velocity under the action of radiation, the rapidity of re- 
volution being directly proportional to the oe of the 
— rays. Placed In ~ or to t oe ‘te 
of burning magnesium, the ra y is so great t 
sepa marey Sway ncn wry & a circle of ligh t. Exposed to 
candle 20 in. off another instrament gave one revolution i in 
182 seconds ; with the same candle pl: at a distance 
10 i in. off the result is one revolution in 45 seconds ; and at 
5 in. off one revolution was given in 11 seconds. "Thus it 
is seen that the mechanical action’ of radiation is inversely 
proportional to the square of the distance. At the same 
distance two candles give exactly double, and three candles 
give three times, the velocity given w < - candle, and so 
on up to twenty-four candles. A small radiometer was 
found to revolve at the velocities shown in the wis 
i when exposed to the radiation of a 

in. off. 


Time required for One Revolution. 
Source of Radiation. Time in Seconds. 
1 candle, 5 in. off, behind — glass 40 
5,, » 38 
» D5 - purple ,, 28 
» 5, ” orange ,, 26 
: * ” yellow ,, eH 
ht red ,, 


In diffused dailight the velocity was one oes in 
from 1.7 seconds to 2.3 seconds, according to the intensity 
of the incident rays. In full sunshine, at 10 a.m., it 


. Reprinted from ‘the ‘Quarterly Journal of Science. 








puratesl. qnee in 0.5 cand. onl.ah S-qus.anee, th O0R 


ve ea i Pata of lam, the seioalty sf rotation 
a am, is 
somewhat slower, and heat is allowed to 
WE yy een hy vy of boiling water) no rota- 
tion whatever is 
In all respects, therefore, it is seen that the radiometer 
gives indications in i a 
. as 
details, but all on the above-named discovery, 
have been exhibited at the Royal iety, where their 
novelty and unex ited a considerable 
amount of interest. 


This form of instrument is of too recent a construction for 
me to be able to do more than draw brief attention to a few 
of the many uses for which it is applicable. 








te fellowing Growmatnes sn 


When fhe allem at of ordinary dew repels the 


b. Ifthe mass is hotter than the ball, it atfracts the 


ball. 
Il, When the ball is ina vacuum 
a. Ifthe mass is colder than the ball, it atteacts'the 


ball. 
b. ee ee 


The of the medium surrounding the ball, the 
material of whi “temperate of dhe nan an en 
rence between the temperatures of the mass 


exert so strong an influence over the and repulai 
force, and it has been so difficult for me to eliminate all i. 




















f | 
aC Qa——_-6)}--——_-g 
Cc 
Fia. 6. 
By timing ~ revolutions of the instrument when 


exposed direct to a source of light— a candle, for in- | 


stance — the total radiation is measured. 
of alum is now interposed, 


less, and - the age becomes a p . By its 
nae b much sim ~mod flames the 
most diverse may readily be compared vee 
or with other sources of light; pprtes whe gens » 
now be defined as one which at z inches off canses ‘<= 
radiometer to perform y revolutions per minute, the values 


of zand y having previously been comparison 
with some sssertaloed ed standard; and a statement that a 
wha ual to so man candles may, with more accuracy, 


T Fophotograp ir bs vadtoomter wi ts Deakenio. 
‘0 the iom As 
it will revolve 

mitting light into the 


hind the o loured glass used for ad- 

so-called dark room. it is only neces- 

sary to place one of these instruments in the window to 

enable operator to see whether the light entering his 

room is likely to ero A the a a = 
posed ; thus, vege hi 

paper injured, whe thon Sie Gereraeten 

sane cone Sey Sore se 


"te the revolutions 





of | Still more useful will the radiometer be in the p' 


gallery. Placing an instrument near the sitter at 
mencement of the day’s ee, S fo eee Set. te a 
tain a negative, the 


quired for the radiometer to make say, twenty revolutions. 


remainder of the day, 


Cr abact the varietixsofligtt onl 

self about the variation of lig all be has to do is to watch 

mena | nega wl be of the’aam oo Pre grpry a 
ives same at one time 

it have taken five min at another not ten 

I ha tee b perform the alloted Samer. to trace 
ve your 

some the of attraction and 

repulsion a alluded to, and the action of jon in 

Cavendish’s celebra is not 





* In this brief sketch I omit reference to the occasions in 
which the ultra rays diminish in a greater 
than the other rays 






the influence of heat is | 
almost entirely cut off, the velocity becomes proportionately | 





that number. | 


good must jbe uncovered—not for — 
a particular number of seconds—but during the time re- | 


pin 
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to say how much influence it may have in keeping the 
heavenly bodies at their respective Eetaneee. 

So far as is , we may argue from 
small things to great, from pieces of pith up to heavenly 
bodies ; and we find that the repulsion shown between a 
cold and warm body will equally prevail, when for melting 
ice is substituted the cold surface of our atmospheric sea in 
space, for a lump of pith a celestial sphere, and for an 
artificial vacoum a 6 r void. : 

Throughout the course of these investigations I have en- 
deav to remain unfettered by the hasty adoption of a 
theory, which, in the early stages of an inquiry, must almost 
of necessity be erroneous. Some minds are so constituted 
that they seem impelled to form a theory on the slightest 
experimental basis. There is then great danger of their 
becoming advocates, and unconsciously favouring facts 
which seem to prove their preconceived ideas, and neglect- 
ing others which might oppose their views. This is un- 
fortunate, for the mind should always be free to exercise 
the judicial function, and give impartial weight to every 

henomenon which is brought it. Any theory will account 
for some facts; but only the true explanation will satisfy 
all the conditions of the problem, and this cannot be said of 
any theory whic’ has yet come to my mind. 

i object resent is to ascertain facts, varying the 

tions of cach experiment so as to find ont what are the 
nocessary and what the accidental accompaniments of the 
phenomena. By working steadily in this manner, letting 
each group of experiments point out the direction for the 
next group, and following up as closely as possible, not only 
the main line of research, but also the little bye-lanes which 
often lead to the most valuable results, after a time the facts 
will group themselves her and tell their own tale; the 
conditions under which the phenomena invariably occur will 
ive the laws; and the theory will follow without much 
fisiculty The eloquent language of Sir Humphry Davy 
contains valuable advice, although in terms somewhat 
exaggerated. He says, ‘“‘ When I consider the variety of 
theories which may be formed on the slender foundation of 
one or two facts, | am convinced that it is the business of 
the true philosopher to avoid them altogether. It is more 
laborious to accumulate facts than to reason concerning 
them ; but one good experiment is of more value than the 
ingenuity of a brain like Newton's.” 


THE AVONMOUTH DOCKS.* 
By Mr. James Brunvess. 
Beistow ranks as one of the most important ports in the 


kingdom, and from its phical position su- 
rior advantages to any other rt in the south or west of 
Ingland ; but since the introduction of large ocean-going 
steamers, she has not had her fair proportion of the 
increased trade created by that class of vessels, in con- 
sequence of the tortuous course and rapidly rising and 
falling tide in the narrow channel of the Avon ren- 
dering the passage from Kingroad to Bristol danger- 
ous to those steamers. To obviate this the directors 
of the Port and Pier Railway, and some of the leadin 
merchants connected with Bristol, consulted me wit 
reference to the selection of a site, and the preparation 
of plans for a dock suitable for the reception of 
large ocean-going steamers at the mouth of the Avon, 
«0 as to give to Bristol her fair share of the benefits 
attendant on the steadily increasing growth of Bristol 
commerce. The result of my examination of the locality, 
aud the consideration of various schemes devised by 
several engineers of eminence, who had been previously 
consulted by the Corporation or made propositions 
for the same purpose, was the deposit in 1862 of 
plans for the construction of a dock on the present 
site, but Parliamentary sanction was not obtained until 
the following session, 1863-4. The prosecution of the 
work did not, however, follow with the rapidity that was 
desirable. This arose from various causes, the principal 
being the dissensions among the inhabitants as to contri- 
buting towards the expense of the undertaking, and the 
difficulties, when all help from the Corporation was denied, 
attendant on financing so large a work by private indivi- 
duals. I must here coe my testimony to the energy and 
perseverance of the directors, by which these difficulties, 
often far more serious than physical or engineering ones, 
have after various vicissitudes been overcome. It will perhaps 
be most convenient to give first a ral idea of the extent 
of the works, and then to describe some details of their 
design and mode of exeention. The site of the dock is 
chosen so that the centre line of the lock produced passes 
through the centre of the month of the River Avon, or 
what is known as the Swash-way entrance from the King- 
road. Between the Swash-way and the lock there will be 
a deep channel or approach, 430 yards | by 100 yards 
wide. That part which is immediatel in froat of the lock 
has a bell-mouthed shape, the side mmf nang from the 
centre line of the lock at an angle, and forming a tidal basin 
of about two acres in a The lock is 600 ft. in length. 
70 ft. wide from to cope, and has a depth of water on 
the lower sills at high water inoctial s po hye ae 
5in. The dock itself is 1400 ft. long Po | ft. wide, and 
has an area of 16 acres. It will have a depth of water of 
35 ft. at high water equinoctial springs, 31 ft. 3 in. at ordi- 
nary springs, ont 2S. 0S. eee Oe 








water neaps, 


bat king vessels in and ott at high water at neap tides, 
28 A poos always be maintained tthe dock. The forma- 
tion of a dam in front of the site of the works for 


the purpose of excluding the tide was the first piece of work 
done, and one that proved of considerable culty. The 
wee the * previous to the dam being a 

. under high water equinoctial ing tides, the top 
ofthe bank as formed is 3 ft. above this level. It was at 
first intended to make the dam nearer the Swash-way, and 
many unsuccessful trials were ides the excava- 


* Paper read before the Mechanical Section of the 
British Association, at Bristol. 








tions from the dock, 
tipped on the 

tain the em ; 
fi came to a state of rest was 1 in 7. 


that come the bank, occurred i 
when it rose within 2 ft. 6 in. 


covering in 

its completion. 
been excavated from the dock basin and 
whole of this material is a soft alluvial deposit, 
shift in good weather, but difficult and expensive in 
weather. A section of a boring made before et mee ro 


excavations. his boring extends to 16ft. under 
water equinoctial springs. To what ultimate depth the 
sand extends has not been ascertained. The t point 
that has been reached in pile-driving is 27 ft. under low 
water equinoctial spring tides. It indicated clearly at least 
that no weaker ground exists down to this level, the resist- 
ance it met with being nearly ual throughout the 
driving. The clay and sand vary at different places. Beds 
of stiff clay without a particle of sand in them are found 
above beds of loamy sand. However hard the clay appears 
it cannot be relied on, as it may overlie some of the softest 
ground. A bed of gravel, full of small pebbles and shells, 
is sometimes foun the . This is always 
Coane S Sa oe foundations. In a great man 
laces ranning sand is met with and occasions great 
culty by pore byw pamps and allowing the water to 
rise. In most of the foundations, when the sand is reached, 
a great many small spri occur, and in some cases strong 
feeders of water s y rising 2ft.in height were met 
with. One or two of these occurred in the foundations of 
the lock, and holes were left in the invert to give them 
vent, after all attempts to keep them back had failed. 
When a tough bed of clay overlies the sand 1 ft. of 
it is sufficient to keep the water down, but if a bar is 
put through the clay, and the sand once tapped, it is im- 
ible to keep the water from coming up. When this 
ind of clay is met with 1ft. of it is left on the top of 
the sand so as to get the concrete put on it with as little 
interference from water as possible—and on this account it 
is a great advantage to be able to put the foundations in of 
concrete instead of masonry, the operation being so very 


much quicker. A steam lift pump, throwing from 10,000 
to 20,000 “= of water per hour, has been sufficient 
to keep the trench clear of water at each place where 


foundations were being put in. Very few remains of any 
kind have been found in the excavations. A good specimen 
of red deer’s horns and some pieces of oak trees were found 
in digging the foundations of the entrance walls. They 
were fo when quite near the sand, and about 6 ft. under 
low water equinoctial springs. The construction of the 
lock is the most important and costly part of the works. 
Thé foundations are laid about 6 ft. under low water 
equinoctial springs, the level of the sand varying only 
about 12 in. throughout the whole 600 ft. of its length. 
Above the sand a bed of rubble masonry, 5 ft. to 6 ft. thick, 
and from 100 ft. to 120 ft. wide, is laid, and on this founda- 
tion the inverts and walls are built. The length between 
the inner and outer sills is 454 ft. This length is divided 
by a pair of gates into two lock chambers, a larger and 
smaller one, the outer one being 203 ft. 6 in. in length, and 
the inner one 250 ft. 6in. in length. The lock sills are placed 
2 ft. 7 in. above low water equinoctial spring tides. The 
dock sill is 8 ft. 2 in. above the lock sills, or I ft. 9 in. above 
the dock floor. The sluiceways for filling and emptyi 

the locks are formed in the interior of the side walls. ey 
are 9 ft. by 4 ft. 6 in. culverts, having brick arches and in- 


verts and ashlar sides. They run parallel with the line of | j 


the walls, and their ontlets are placed 50 ft. from the hollow 
quoins. The entrances to them are in the gate recesses, 
and have seven lar openings 2 ft. 4in. by 1 ft. 9in., 
built with granite sides and lintels. The walls are of 
rubble masonry faced with ashlar. The face of them has a 
curved batter of 157 ft. radius. The walls are connected at 
the m by an inverted brick arch 3 ft. thick, having a 
radius of 105 ft. 4 in., and a versed line of 4 ft. 

ashlar of the face of the wall is laid in broken courses. It 
is an elevation of the face of the walls ite the inner 
invert, showing a double set of quoins with the random work 
between. It is a very convenient and economical descrip- 
tion of work when the stone supply, as in this case, 

oe eee ae i eal We heath ons of different 
thicknesses. pd go of the inverts and aprona are of 
hollow 


Forest of Dean Tintern sandstone. The sills, 
quoins, and other im t parts of the work are 
S Cornish 7. her about 60,000 cubic yards 
o ve been 


t into the lock, a quantity which 
represents about 100,000 tons of stone. The foundations 
the dock walls as in the lock are laid on the sand i 
the alluvial deposit. Although the sand is sometimes 
as high as the dock floor, 
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making the concrete, one mixi ¢ materials with shovels, 
and the other working one of Messent’s patent concrete 
i In this way the wall is brought up to 
the d on which the barrow roads 
7 convenient to build rubble work. 
oc paged nas Se wall - concrete 
the a in ra a considerable degree speed is 
tainel ing concrete into a trench bas 
vantages over ing rubble in a trench. 
ing it is entirely done by labourers, and when it is con- 
sidered that a labourer’s “a during this work is 4s. 
r day, and a mason’s 6s Sd., the is manifest. 
The concrete sets much quicker than rubble, and with 
ground so easily affected by wet weather, and so liable to 
settlement as that in the docks, this isa matter of t im- 


i 


of the works. The largest supply of stone from 
any single place has come from Tintern, where the contractor 


jes, Clifton. It is much easier 

to dress than Tintern stone, and makes an excellent faci 
to the walls. The Cumberland Lock at Bristol is almos 
entirel png ny O8 ae oe of the work it 
makes. Besides these, e aly come 
rest of Dean, Hanham, and 
special ashlar, work of the lock, after the 
gag gs = part of the rock- 
work facing the dock come m quarries near 
, the same stone that the Penarth Docks were 
It is a red conglomerate, is flat bedded, and can 
btained of almost any size, a quality which makes it 
ially suited for dock work. A noteworthy feature of 
of the dock is the quality of the mortar used. 

The lime of. which it is made is o from 

bbles, which are burned in kilns in the works. The 
ime is ground in a mortar mill with sand and 


wenty minutes is the time of grinding rubble mortar, 
and minutes for brick mortar. The mortar which is 
thus made sets hard in water, and is scarcely inferior 
to the stone which it unites. The lock gates were at 
first intended to be made of wrought iron, with cast-iron 
heel posts ; but owing to oe price of iron at the 
time the works were comme » & change to wooden 
gates was deemed advisable. The gates as now being 
constructed consist of oak heel and meeting posts and cross 
i retain a 
ressure 
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i of pitch pine. The gates are designed to 
US ft, heed of water. On the rib next the sill the 
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THE IRON AND STEEL INSTITUTE. 
Caustic Lime my THE BLAST FURNACE. 

Ly our notice last week of the meeting of the Iron 
and Steel Institute at Manchester we confined our- 
selves torecording the first day’s proceedings, wenow 
have to speak of the proceedings on the subsequent | 
days. Un Wednesday (the 8th inst.) the morning 
was devoted to the reading of papers, the first on 
the list being one ‘‘ On the Use of Caustic Lime in 
the Blast Furnace,” by Mr. I. Lowthian Bell. Like 
all Mr. Bell's communications this* wasan able paper, | 
dealing clearly with the subject to which it related. | 
Mr. Bell showed that it appeared theoretically that 


© We published Mr. Bell’s paper’ in extenso on page 208 | 
of our last number. 
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the substitution of calcined for raw limestone should 
relieve the furnace of an amount of work represent- 
ing about 44 cwt. of coke, but in practice nothing 
like this economy had ever been attained by the 
substitution of calcined for raw lime, and his own 
experiments at the Clarence Iron Works showed 
that with furnaces 80 ft. high the previous calcining 
of the lime was practically without influence on either 


In the case of small 
furnaces, however, more hardly worked, the use of 
the calcined lime appeared to be attended with some 
slight economical advantages, but these by no means 
approached those indicated by theory. The cause 
of this difference between the theory and practice 


cining of the lime before its being put into the far- 
nace gave rise to an increase in temperature in the 
zone of reduction, this increase of temperature in 
its turn either facilitating the decomposition, by the 
heated carbon, of the carbonic acid formed in the 
lower part of the furnace, or rendering the reducing 
gases more inert; it having been shown by experi- 
ment that the higher the temperature the higher is 
the oxidising influence of the carbonic acid present 
in the reducing gases, and the greater, therefore, has 
to be the percentage of carbonic oxide present to 
effect reduction. In either case an “ unburning,”’ 
as it were, of the carbonic acid would take place 
with a consequent absorption of heat and expendi- 
ture of fuel. ‘The experiments quoted by Mr. Bell 
in support of his views are of much interest. 

In the discussion which ensued Mr. Bell's con- 
clusions were generally agreed with. Mr, Ed- 
ward Williams, who was the first speaker, said that 
he had aeons on the subject, and that he 
had found no economy result from the use of 
calcined limestone, but that there was a slight con- 
venience, the calcining breaking up the limestone, 
and thus rendering it unnecessary to break it up on 
the floors at the back of the furnace. He did not, 
however, attach great importance to this, Mr. 
Williams added, as bearing upon the subject of 
economy, that in calcining the ironstone it had been 
the practice at the Cleveland Iron Works to utilise 
the forge and mill ashes mixed with small coal, He 
had, however, become suspicious of the advantage 
of this practice, and he had now found from an ex- 
perience of the last three months that by using clean 
small coal alone for calcining the ironstone, they 
used 20 per cent. less coal than they formerly used 
mixed with the ashes, the latter being thus really a 
source of loss. 

Mr. Alexander Brogden, who spoke next, stated 
that in his furnaces, which were of moderate height, 
the use of calcined instead of raw lime was found 
to be beneficial, inasmuch as it enabled them to get 
a greater regularity of working and increased make. 
As bearing upon the influence of size of furnace 
on the question under discussion it was also re- 
marked by Mr. William Whitwell, of Stockton, 
that the older furnaces belonging to his firm, which 
were 60 ft. high, showed a greater regularity in 
working, an increased make, and a reduced con- 
sumption of fuel, when worked with calcined lime, 
but that in their newer furnaces, 70 ft. and 80 ft. 
high, he bad only discovered so far a slightly better 
quality of iron, but no economy of fuel result from 
the previous calcining of the lime used. Mr, Snelus, 
who followed, also agreed with Mr. Bell; but he 
remarked that in ordinary lime calcining kilns— 
even in such as were not connected with furnaces— 
it was but rarely that the lime was properly calcined, 
much of it leaving the kiln in a raw state. In tall 
furnaces he (Mr. Snelus) did not think that any 
benefit was to be gained by the use of calcined 
lime. On the other hand, two users of small fur- 
naces, namely, Mr. Leyburn, of Rhymney, and Mr. 
Osgood, of Merthyr, both asserted that in their cases 
the use of calcined lime had been found to be bene- 
ficial, both as regards quality and quantity of iron 
produced, and also as regards regularity of working. 
Mr, Leyburn’s furnaces are only 45 ft. high. In 
opposition to this, however, Mr. W. T, Crawshay 
stated that at Cyfartha the use of calcined lime 
had been found to deteriorate the quality of the 
iron, and they had to go back to the use of the raw 
stone. 

In commenting upon the discussion, the President, 
Mr. Menelaus, referred to some careful experiments 
made at Dowlais many years ago by his predecessor, 
Mr. John Evans, these experiments showing no ad- 
vantage from the use of calcined lime, These 
results he had accepted as correct, and they were 
acted upon at Dowlais at the present day. Mr. 
Beil, in replying to the remarks that had been made, 
said, that really the differences of opinion which 
had been expressed appeared to him to be consis- 
tent, as they tended to show that in what he should 
term a “perfect” furnace no advantage resulted 
from the use of calcined lime. Anadvantage might, as 
he had stated in his paper, result in the case of small 
furnaces, but looking at economy of fuel as an ab- 
stract question, such furnaces as those used by Mr. 
Leyburn and Mr. Osgood were most wasteful ; 
he was, however, ready to admit that in some cases 
there might be satisfactory reasons for their em- 
ployment. At the same time he pointed out that in 
the Cleveland district the substitution of large for 
small furnaces —the furnaces being increased in 





Mr. Bell considered to lie in the fact that the cal- 


height from 48 ft. to 80 ft.—had been attended 
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with resulta, as regarded economy of fuel, which 
might be fairly compared with that resulting from 
the introdaction of the hot blast. 








Lyecot MouLps For STEEL, 

The next paper read was one by Mr. William 
Hackney, ‘‘ On the Designing of Ingot Moulds for 
Steel Kail Ingots.” This paper, which is of a 
thoroughly practical kind, we publish this week on 
page 238, and it is unnecessary, therefore, for us 
to give even an abstract of it here. We may, how- 
ever, remark that the leading point insisted upon by 
Mr. Hackney is the necessity in designing ingot 
moulds of insuring as far as possible their equable 
heating, and—when they are made in parts—so 
connecting these parts that their expansion and 
contraction may not tend to produce permanent 
alteration of form. 

Mr. F. W. Webb, who opened the discussion, 
said that for some 10 or 12 years the form of 
mould recommended by Mr. Hackney (see Figs. 5 
and 6, page 238) had been used by Mr. Ramsbottom 
and himself, and with satisfactory resulta. At 
Crewe it was the practice to make the moulds of 
No. 1 iron as far as possible, and as many as 
200 casts are made in a mould. When cracked the 
broken moulds are worked up in the Siemens- 
Martin furnace. Mr. Webb also remarked that 
many split moulds fastened together by lugs, such 
as had been described by Mr. Hackney, had been 
used with success, and in the case of the Siemens 
Martin process he found such moulds give no trouble, 
except that a line of air holes was formed opposite 
the joints by the discharge of gases at those points. 
Owing to the difference in temperature, however, 
the Siemens-Martin process was much less trying 
to moulds than the Bessemer, and only caused about 
one-tenth the wear. Thus a new type of moulds 
which had been introduced, made of two parts hinged 
at the top (Morewood's patent), does for the 
Siemens-Martin process, but not for the Bessemer. 

Mr. Snelus, who spoke next, agreed with the 
opinions expressed by Mr, Hackney, and said that 
as long as No. | iron was used and the moulds made 
of the form recommended, there was little trouble 
from cracking. At Workington they had only 
three cracked moulds in twelve months, but from 
time to time they had trouble from “stickers” 
caused by imperfections on the interior surface of 
the moulds, ‘The split moulds he had found 
troublesome with the Bessemer process, while the 
spring conpexions he had tried had turned out 
useless, amongst others Mr. Hampton's arrangement 
in which volutes were used; and he believed that 
no spring could be got to stand for such work, 
In France, at Givora, he had found in use a solid- 
topped mould inverted, while at Creusét they were 
employing split moulds of which the parts were 
fastened together by hoops and wedges, These 
moulds were opened in the pit and were made up 
quickly, but the ingots for which they were used 
were small, and the chief difficulty experienced with 
split moulds was in the case of large ingots, the 
size of the ingots having an important bearing on 
the question. At Workington they were now cast- 
ing 1900 lb. ingots for rolling into two 30 ft. 
London and North-Western rails, and he expected 
to use ingots of still greater weight. As regarded 
the use of close-topped moulds cast from the bottom, 
Mr. Snelus remarked that the difficulty which he 
had experienced and which he believed had been 
experienced elsewhere, was getting the ingots to 
run to the same weight. As far as he was aware 
the only place where this had been successfully 
accomplished was at Mesars, Brown, Bailey, and 
Dixon's, where the ingots run in a group were 
stated to not differ in weight by more than 20 lbs. 
This was an important matter, as all excess of 
weight in an ingot involves waste, the steel being 
worth, say, 9/. per ton as a rail, but only about 4/. 
per ton as scrap. 

The next speaker was Mr. Bessemer, who gave 
some interesting particulars respecting his early 
practice. He remarked that when he first began 
steel making, he found the Sheffield manufacturers 
invariably used the split mould ; but this mould he 
discovered gave bad results with the Bessemer metal, 
owing probably to its very high temperature, Thus 
a line of air bubbles was formed down the line of 
each joint, and in some cases fins also were formed 
at these points, and these fins being held tight when 
the mould cooled, caused the metal to be torn 
away by contraction. To avoid these troubles he 
made a split ingot mould, of which the halves were 
planed on the interior, and then bolted together. 
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| In this mould—which was parallel throughout—his 
| first large ingot, 10 in. square, was cast, the shrink- 
| age of the ingot in cooling rendering it sufficiently 
loose to be pushed out of the mould by a 6-in. ram, 
which entered the lower part of the mould, and 
below which water was admitted from a raised tank. 
The ingot was thus shot up so that it could be laid 
hold of by a crane. This ingot mould was, how- 
ever, not lasting, and to avoid complexity, he had re- 
course to the original solid conical moulds (see Fig. 1, 
page 238), described by Mr. Hackney. Mr. Bessemer 
remarked also that he had curiously been led even 
at that early day to employ a mould resembling in 
its design that recommended by the author of the 
paper, some of his early 8-in. moulds being cast 
square inside with the corners chamfered off, and 
circular outside, both inside and outside being 
conical, and two hoops being ~ on, one at 
the bottom and one at the top. ‘These moulds so 
nearly agreed with the principles which Mr. Hackney 
had pointed out as desirable to be adopted, that he 
was not surprised to find that they stood better than 
the flat-sided moulds subsequently used. 

Mr. Menelanus remarked that now-a-days every 
steel maker was watching with interest the results 
obtained by casting from the bottom, but that on 
the present occasion their attention was directed 
towards casting from the top. At Dowlais they 
had commenced with the flat-sided mould, but now 
used the shape recommended by Mr. Hackney, 
while they had found that the best and cheapest 
method of making their moulds was to cast them 
direct from their furnaces making Bessemer iron. 
Moulds so made do not crack, but the cutting action 
of the steel on the soft iron causes internal imper- 
fections, and gives rise to ‘‘stickers.” When the 
moulds thus fail they are broken up and melted, 
either in the Siemens-Martin furnaces or for the 
Bessemer process. ‘Their cost is thus simply that 
due to the labour of moulding. As regarded the 
| heavy ingots referred to by Mr. Snelus, he (Mr. 
Menelaus) doubted the advantage of adopting in- 
| creased sizes. A year or so ago Mr. Krupp com- 
menced making 2-ton ingots, and cut them, after 
hammering, into lengths suitable for two or three 
rails, The results, however, have not been satis- 
factory, and he is now about to adopt two-rail 
ingots. In conclusion, Mr. Menelaus expressed a 
hope that if Mr, Snelus proceeded to use extra 
large ingots he would lay the results of his experience 
before the Institution. 

Mr. Hackney in replying to the discussion stated 
that he agreed with the speakers as tothe Bessemer 
metal being more trying to the moulds than that 
from the Siemens-Martin furnace, and also as to 
small moulds being less difficult to deal with than 
large ones. He remarked, however, that he had 
in his _ not gone into the question of size but 
only of shape. As regarded the Dowlais plan of 
casting the moulds of Bessemer metal direct from 
the blast furnace, he added that this metal, not 
being remelted, would be softer than that generally 
used, and would therefore be less likely to crack but 
more likely to cut. 





Buiast Furnace Heartus, 

The third paper brought before the meeting on 
the 8th inst., was one by Mr. Charles Wood, of 
the Tees Iron Works, Middlesbrough, entitled 
‘‘ Further Improvements in Blast Furnace Hearths.” 
This paper, which will be found ix ex¢enso on page 
202 of our last number, was partly historical, and 
in it Mr. Wood described the leading yariations 
which had been made in the construction of blast 
furnace hearths, and concluded by recommending 
an arrangement of closed hearth which he is now 
adopting in his own practice. The discussion, 
which was a somewhat lengthy one, turned prin- 
cipally on the relative advantages of the open and 
closed hearths, the first speaker—Mr. Thompson, 
of the Clarence Iron Works, Middlesbrough— 
objecting to the Liirmann system, and stating that 
it had been tried at the works with which he is 
connected with unsatisfactory results. Mr. Thomp- 
son added, however, that practically all the Cleve- 
land furnaces have closed hearths, that is, they are 
closed but are made so that they can be readily 
opened. At the Clarence Works, with furnaces 
running 450 tons per week, all best iron, the con- 
sumption of clay per furnace is only 12 cwt. per 
day, and Mr. Thompson believed that a more 
complicated construction of furnace was unneces- 
sary. 

i he foreign secretary of the Institute, Mr. David 





Forbes, then read some extracts from a letter which 





he had received from Mr. C, Holste, Mr. Liirmann’s 
representative in this country. These extracts, 
however, referred principally to questions of 
priority of invention, and Mr. Edward Williams 
rose to point out that these questions were not 
such as should be discussed before the Institute, 
an opinion which was thoroughly concurred in by 
the President and the members present. Mr. 
Williams then went on to discuss another matter, 
namely, the thickness of the walls of blast furnaces, 
and he raised the question as to whether or not 
thin walls can be used without a serious loss of 
heat? His own opinion was that the Cleveland 
practice was to make the walls too thin, and he 
himself intends using a greater thickness. As 
regards the wear of the boshes referred to in Mr. 
Wood's paper, Mr. Williams stated that in his own 
practice he remedied this by putting the tuyeres 
further in, and that he had found tuyeres project- 
ing 12 in. to 14in, inside the furnace give good 
results. This ros in of the tuyeres also 
corrected the evil, existing in large furnaces, of the 
tuyeres being too far apart. The furnaces at the 
works with which he was connected were all 
practically closed, and had short fire-hearths, an 
arrangement which he found gave no trouble. 
As an instance of the endurance of a Cleveland 
furnace he added that the original furnace put u 

by Messrs. Bolekow and Vaughan in 1845 was still 
at work, it only having been stopped for a short 
time to be made higher. 

Mr. L. Lowthian Bell, who spoke next, remarked 
that the durability of blast furnaces in one district 
could not be fairly compared with that of the fur- 
naces in another district, owing to the totally dif- 
ferent action on the walls of different ores and 
fuels. Thus the American charcoal furnaces, he 
stated, often last under twelve months before they 
have to be blown out. As regarded the loss of heat 
due to the use of thin walls and appliances for cool- 
ing the boshes by water boxes, &c., he considered 
that the question merely involved a balance of evils. 
The loss of heat was undoubtedly an evil, but some 
loss of heat was necessary if the shape of the fur- 
nace was to be preserved; and this preservation of 
shape was important. The amount of heat carried 
off by the water circulated through the tuyeres of a 
blast furnace, Mr. Bell estimated as equal to that 
produced by the combustion of 1500 tons of coal 
per year. Inconclusion Mr. Bell differed from the 
opinion expressed by Mr. Wood in his paper that 
the iron after it had once reached the hearth might 
have heat abstracted from it without doing harm. 
Such abstraction of heat, Mr. Bell maintained, 
would alter the appearance of the iron when cast, 
and its effect might in fact be considered equivalent 
to that of slow tapping. 

The next speaker was Mr. G. J. Snelus, who 
stated that he had at Workington four furnaces 
fitted with the Liirmann closed hearth, and that the 
results were very satisfactory, although now and 
then the grey cinder stops the small slag blocks. 
These, however, are easily cleaned. ‘The fore- 
hearth, Mr. Snelus said, he did not consider neces- 
sary, and he added that if it was necessary at all it 
would be necessary with them, on account of their 
making Bessemer pig and having very grey cinder. 

Mr. Wood in replying to the discussion said, that 
he had not claimed an economy of fuel for the closed 
hearth system; but that the economy of fireclay to 
which he had referred was deduced from the result 
of his own practice, the furnaces with his closed 
hearth only using from 8 cwt. to 9 ewt. of fireclay per 
day. He agreed with Mr. Thompson that Liirmann’s 
water plate might be a source of danger; but his 
own plan was different, and the | hole of the fur- 
nace fitted with his arrangement had not gone for- 
ward an inch. Like Mr. Williams, Mr. Wood 
stated that he had tried the plan of pushing in the 
tuyeres to prevent or correct change of form in the 
lower part of the furnace, but that he had not found 
this sufficient to prevent the breaking out of the 
metal, As regarded Mr. Bell’s remarks upon the 
effect of depriving the iron on the hearth of some of 
its heat, he (Mr. Wood) did not desire Mr. Bell to 
read the remarks in the paper literally. What he 
meant was that the small amount of heat abstracted 
by water boshes had no appreciable effect. He 
quite understood the importance of running the 
metal quickly, but the amount of heat taken off by 
the water boshes was too small to interfere with 
this. 

‘The discussion on Mr. Wood's paper was brought 
to a conclusion by Mr. W. Whitwell, who stated 
briefly that he had used the Liirmann system at his 
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furnaces for eighteen months, and that his expe- 
rience had been the exact reverse of that gained by 
Mr. Thompson, the results being very good. Mr. 
Whitwell added, that according to his experience 
there was an economy of fuel with this system, 
while there was less trouble in management, no dif- 
ficulty with the men—there being but one keeper to 
two furnaces—and no clay being used. The difference 
between these results, and those obtained by Mr. 
Thompson, might, Mr. Whitwell suggested, be due 
to the fact that at Stockton they had applied 
the system to new furnaces, while he believed that 
Mr. ‘Thompson had used Mr. Liirmann’s older ar- 
rangement. 
Price's Retort FURNACE. 

The next paper read was one by Mr. I. Lowthian 
Bell, on ** Price’s Patent Retort Furnace.” The 
publication of this paper we defer for the prepara- 
tion of engravings, but we propose to give it im 
an early number. Meanwhile we may remark that 
it describes a form of puddling furnace designed 
by Mr. John Price, of Sunderland, which has for 
some months been in use at the Royal Gun Fac- 
tory, Woolwich, and which has given results of a 
highly satisfactory kind. ‘The discussion on this 
paper was adjourned until the next meeting of the 
institute, Mr. W. Price, of Woolwich, stating that 
he would then be able to lay before the members 
some additional facts based upon a more extended 
experience in the working of the furnace—additional 
furnaces of this type being now in course of con- 
struction at the Royal Gun Factory. 


fue Norte Srarrorpsaire CoaLFretp, Rerracrory 
MArerias, &e. 

The next paper on the list was one ‘ On the 
North Staffordshire Coalfield, with the Ironstones 
contained therein,” by Mr. Charles J. Homer. This 
was a valuable paper, containing a thorough account 
of the district with which it deals; but owing to the 
want of time it could only be read in abstract, and 
the discussion on it was postponed until the next 
meeting. We shall ourselves publish Mr. Homer's 
paper in our next number. 

A short but interesting paper by Mr. G. J. Snelus, 
on “ Fireclay and other Refractory Materials,” and 
another entitled a ‘* Note on the Manufacture of 
Anthracite Coke in South Wales,” by Mr. W. Hack- 
ney, had both, owing to want of time, to be taken 
as read, the discussions, as in the case of the two 
preceding papers, being postponed to the next meet- 
ing. Mr. Snelus’ paper we publish on page 240 of 
the present number, and that of Mr. Hackney we 
hope to give on an early a Cordial votes 
of thanks to the Governors of Owen's College for 
the use of the lecture-room, and to the Local Re- 
ception Committee, brought the meeting to a con- 
clusion, and the members then adjourned to visit 
the works included in the programme for the after- 
noon, 


Messrs. W. AND J. GALLOWAY AND Co.’s Works AT 
ARDWICK. 

The first works visited by the members after the 
meeting on Wednesday were those of Messrs. W, 
and J, Galloway and Co., at Ardwick, The best 
known works of this firm are those at Knot Mill, 
where about 520 hands are employed, and where 
the manufacture of blowing and rolling mill engines 
and Bessemer plant as well as of boilers is carried 
on. The Ardwick works, on the other hand, are 
devoted to boiler making only, and they are fitted 
up with the most modern appliances, they having 
in fact only been started about three years ago. 
At present they give employment to about 500 
hands, and they are capable of turning out Gallo- 
way boilers at the rate of about six per week. 

The works consist of three parallel bays of 60 ft. 
span and 450 ft. long, separated only by the rows 
of columns supporting the roof, while there is also 
a fourth 60 ft. span having a length of 180 ft. 
devoted to the rivet making plant. On entering 
the shops the first special machine inspected was 
one for turning and boring the end plates of boilers. 
This machine consists of a horizontal circular re- 
volving table on which the plates to be operated 
upon are clamped, this table i a 
frame carrying a tool holder and a ing spindle, 
Next come some fires and hammers used for weld- 
ing up the flue plates into rings, The hammers 
used for this purpose are of a very neat high speed 
type made by Messrs. Mellor and Co., of Maccles- 

eld, and they do their work capitally. By the 
side of these hammers are a number of fires where 





the plates for forming the well-known Galloway 
tubes are bent by hand ready for welding. 

_ Passing on we came next toa rivetting tower pro- 
vided with two steam rivetters, and next it a mul- 
tiple punching machine, which at the time when we 
saw it was punching seven holes at a time, the 
punches being made of two different lengths, so 
that the strain on the machine was redu This 
multiple punching machine turns out excellent 
work, and it is, we believe, the intention of Messrs. 
Galloway to extend the application of the system. 
Already they have a hydraulic punching machine 
capable of punching twenty holes simultaneously. 
The machinery of which we have just spoken is, we 
may mention, driven by a compound engine of the 
type exhibited by Messrs. Galloway ie ous and 
illustrated by us on page 20 of our seventeenth 
volume. 

In the centre span of the works the visitors had 
an opportunity of examining a number of finished 
boilers as well as others in progress, while the third 
span contained further boiler-making plant. In 
this span are several fires arranged specially for 
heating the Galloway tubes for welding, these fires 
being surmounted by saddle-shaped boilers which 
supply steam to the welding hammers. Close by, 
too, are other fires where the flanging of the ends 
of the Galloway tubes is done by hand, the flanges 
being subsequently trimmed off by a shearing ma- 
chine with circular revolving cutters, and then 
punched in a machine arranged for the purpose. 

The third span also contains another rivetting 
tower containing three steam rivetting machines for 
plain work, besides a special steam rivetting machine 
constructed for riyetting up the flanged seams of 
boiler flues. In this machine the rivet is closed be- 
tween a pair of jaws of which the upper one is 
brought down upon the rivet head by hand, the lower 
one being then forced up by steam, In the‘neigh- 
bourhood of the rivetting machines just meaotioned is 
one of Hanson’s flanging machines, which was shown 
flanging the rings for boiler flues, and turned out 
excellent work, The rivet-making department of 
Messrs. Galloway's establishment is equally com- 
plete with that of which we have been speaking, 
and altogether the works may well rank amongst 
the finest of their kind in the kingdom. 


Messrs. R. Jounson AND Nepuew’s Wire Works. 
From Messrs. Galloway's boiler works the mem- 
bers proceeded to the wire works of Messrs. Johnson 
and Nephew, where the chief attractions were of 
course the continuous mills for rolling wire, which 
the firm‘are employing with such success. ‘There 
are three of these mills at the works, and as they 
differ only in size we need describe but one of 
them. One of these mills, then, consists of sixteen 
pairs of rolls arranged alternately horizontally and 
vertically, and driven by bevel from a shaft ex- 
tending along the side of the mill, the gearing being 
so proportioned as to give to the rolls a surface 
speed increasing from one end of the series to the 
other. The mill is placed close to one end of a 
Siemens furnace, in which the bars to be rolled into 
wire are heated. These bars are inserted at the end 
of the furnace furthest from the mill, and drawn 
out through a door close to the latter. The sixteen 
pairs of rolls composing the mill are but a very 
short distance apart, and between the successive 
pairs are cast-iron guides which serve to conduct 
the wire on its course, but which are capable of 
yielding if anything goes wrong. The bars dra 
from the furnace os spon a the first 
rolls aud pass rapidly through the suceeding 
of the series, the “nip” of the rolls being 
nicely adjusted to the eurface that there is 
no buckling or crowding of 
the successive pairs of rolls, the reduction of section 
being regularly effected by the whole series. The 
nicety of adjustment n i 
sired result would have been pronounced by many 
ractical men impossible of attainment ; but it has 
attained, aud nothing could be more perfect 
or more interesting to watch than the action of these 
mills as employed by Messrs. Johnson and Nephew. 
We may add that not merely single bars are rolled 


into wire, but by dexterous t the weldi 

together of successive bars is effected in pg 
pair of rolls, and thus extremely long lengths are 
produced with ease. At Vienna the firm exhibited 
a wire a mile long turned out in this way. On 
leaving the mill the wire is either at once coiled on 
a reel, or in some cases is led back through a pair of 
ordinary rolls which finish it, and from them it is 
led to the reel. The rapidity with which the work 


is done by these mills is very great, one mil! being 
capable of turning out 25 tons of No. 4 wire in a 
shift of ten hours. 

Besides the wire mills, of which we have been —-- 
ing, Messrs. R. Johnson and Nephew's works in- 
clude puddling furnaces, ordinary mills for bars, an 
extensive wire-drawing plant, and an interesting de- 
“pegs devoted to galvanising, the wire being 

ere annealed, cleaned, and galvanised in one opera- 
tion. 
Sir Joserpn Wurtrwortn’s Works, 

The last works visited on Wednesday week were 
those of Sir Joseph Whitworth ; but inasmuch as 
we have already described Sir Joseph's mode of 
compressing molten steel (vide page 107 of the pre- 
sent volume), and as the process was not shown in 
operation, it will be unnecessary for us to say any- 
thing of the works here. We may, however, remark 
that it appears to us much to be regretted that the 
opportunity offered by this meeting at Manchester 
was not embraced to bring before the Iron and 
Steel Institute some facts relating to this com. 
pressed steel, Sir Joseph Whitworth has, it is true, 
made public the results of certain tests of his ma- 
terial, and also some facts concerning the process he 
employs, but the information thus available is of 
far too vague and general a character to allow of 
any really decisive opinion being formed of the 
value of the compressing process, As we remarked 
on a recent occasion, it is at present impossible to 
say how far the results obtained are due to careful 
selection of the raw materials employed, and how 
much to the compressing action; nor is it clear 
whether or not the plan of compressing the steel in 
a molten state uces better results than other 
modes of treating the same metal. In making 
these remarks we have no desire to disparage Sir 
Joseph Whitworth’s labours,—on the other hand 
we are disposed to regard them as of great import- 
ance—but at the same time we think that the day 
has arrived when more definite information respect- 
ing compressed steel should be forthcoming. 


Excursion To Hype Junction ; Messrs. D. 
Apamson And Co.’s Works. 

Thursday the 9th inst. was devoted by the mem- 
bers of the Iron and Steel Institute to visits to 
Hyde Junction, Oldham, and Bolton respectively, 
alternative excursions to these three places having 
been arranged, and special trains having kindly 
been egoeyg gratuitously by the Manchester 
Sheffield, and Lincolnshire, and Lancashire and 
Yorkshire Railway Companies respectively. Of 
these three excursions we pro to give a brief 
account, commencing with that to Hyde Junction. 

Leaving by train from the London Road station, the 

of members forming this excursion oy baer 

at Guide Bridge, where they inspected the Sewin 
Machine Works of Messrs. W. Jones and Co. These 
works, which are, we are informed, capable of turn. 
ing out about 200 sewing machines per week, are 
very complete, and the numerous special tools were 
examined with much interest. The works, however, 
belong to a class of which it would be impossible to 
give any ae —— in — notice like the 
nt, From Gui idge the proceeded to 
Dinting, where Messrs. Potter and Cor print works 
were examined ; these works are amongst the most 
extensive of their kind in the world, they giving em- 
ployment to about 1000 hands, and all the processes 
of bleaching, dyeing, and finishing being carried on 
there. At these works, too, the visitors had an op- 
unity of seeing Howarth's system of mechanical 

ing in operation. 

From Dinting the party returned to Hyde Junc- 
tion to inspect the works of Messrs. Daniel Adam- 
son and Co., luncheon being provided there by Mr. 
D. Adamson, who was oF hemmung of the Local 
Spans Committee. Messrs. Adamson’s works, 
which oceupy a covered area of three acres, are de- 
voted to the construction of stationary 

ines, blowing angen, Bessemer plant, and 
er engineering work, and partially to the con- 
me wiahed’ by special features ai 
being distinguish many we 
Seoctving saettion. ds wecho ans laid out so that 
each department i 
out interf with the others, the i 
car pein haps etre tt efor 


branches work. 
fine range of offices, 
the works 
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having a span of 39 ft. and a length of 180 ft., this 
shop being fitted up with tools for wood-working, 
and also containing a testing machine for testing 
boiler plates, &c. The next bay contains the engine 
machine shop, which is the same length as the 
machine shop, but a foot narrower, The machinery 
in this shop is driven by a vertical engine of very 
neat design, the crankshaft of which is coupled 
direct to the shafting. Next isa bay used as an 
erecting shop, but also containing some heavy tools, 
amongst them a duplex planing machine capable of 
taking in a piece of work 9 ft. wide by 27 ft. long, 
This shop is also 180 ft. long, but its width is 56 ft., 
and it contains ample space for the erection of the 
large blowing engines of which Messrs. D. Adamson 
and Co, have been very successful makers. 

Next to the erecting shop comes the engine-smiths’ 
shop containing a steam hammer and eighteen 
fires, this shop being 120ft. long by 38 ft. wide, 
while adjoining it is a shop 126 ft. by 22 ft., formin 
the cupola house, and containing the core ovens an 
stores for pig iron and castings, &c. Next is a very 
fine foundry 43 ft. wide and 288 ft. long, commanded 
for about two-thirds of its length by a traversing 
crane, and containing a wheel moulding machine. 

The shops already noticed form what may be termed 
the engineering department of the works, while the 
succeeding ranges are devoted to boiler work. 
This boiler department comprises three bays, of 
which the first is 56 ft. and the two others each 
38 ft. wide, the length in each case being 288 ft. 
The first or wider bay is used as a boiler-erecting 
shop, and in it the visitors had an opportunity of 
seeing several boilers tested by hydraulic pressure 
without showing the slightest signs of a leak. Some 
of the boilers in progress had flues 4 ft. in diameter, 
a diameter which can be made perfectly safe by the 
use of Mr. Adamson’s flanged seams, while it gives 
ample room above the grate for thorough combus- 
tion. The whole of this shop is commanded by a 
travelling crane, while on one side are disposed the 
rivet fires at intervals of 12 ft. : 

The next bay, 38 ft. wide, contains the machines 











for boiler work, and it was perhaps that possessin 
most interest for the visitors, as in it are contain 
the tools employed by Mr. Adamson to carry out 
his system of drilling all rivet holes. Mr. Adamson 
has long maintained not only that rivet holes 
should be all drilled, but that, as far as ible, 
they should be drilled after the plates have been put 
together, so that a ect fairness of the holes may 
be insured without having recourse to any rimering 
or drifting, and at his works he carries out this 
system very thoroughly. Amongst the special tools 
employed are three horizontal drilling machines, in 
each of which two drills arranged facing each other, 
are brought to bear upon a boiler shell placed be- 
tween them, so as to drill the holes for the trans- 
verse seams through the plates after they have been 
put together. After two holes have been drilled, the 
shell is turned round through a distance equal to the 
pitch of the work and another pair of holes drilled, 
and so on. Besides several ordinary drilling machines 
there is also in this department a triple vertical 
drilling machine employed for drilling the flanges 
of flue rings. Adjoining these are three rivetting 
towers and five rivetting machines, these latter 
being cam machines constructed on Mr. Adamson’s 
plans, and so arranged that the act of closing each 
rivet also raises a weight, the amount of this 
weight being varied according to the size of rivet to 
be operated upon. The lifting of the weight serves 
two purposes, namely, it in the first place limite the 
amount of pressure placed upon each rivet, and, 
secondly, it, by being lifted, shows that the pressure 
has really been — 

In the third bay of the boiler ——— are 
the smiths’ fires and welding fires, adjoining these 
latter being three of Mesars. Mellor and Co.'s handy 
steam hammers for welding, of the type which we 
have already mentioned as being employed at 
Messrs, Galloway’s works visited the day before. In 
this department also is a flanging machine for 
flanging the ends of the welded-up forming 
the Poder flues, this machine being of turn- 
ing the flange at one end of a ring for # 3 ft. fue in 





less than half a minute. While in the boiler rt- 
ment the visitors had the opportunity of ning 
some samples of rivetting, some rivetted joints 
having been planed the rivets. To those 
uainted with the turned out by Messrs. 
A and Co. it is scarcely necessary to say that 
the eee ee boilers seen in progress was 
i out, 
unction the visitors had 
also an opportunity of visiting the Albert and Vic- 
toria mills of the Newton Moor Cotton Spinning 
Company, the former of these mills being driven 
by the quadruple engine which formed the subject 
of Mr. Adamson’s paper published by us on pa 
218 of our last number, while the other, or Victoria 
mill, is driven by a pair of triple cylinder engines, 
also constru by Messrs. D. Adamson and Co., 
and which were illustrated by us on 4 of our 
third volume. Of the quadruple engines and their 
performances we intend shortly to have something 
more to say. 


Tue Excursion To OtpHAM; Messrs. PLatt’s 
Works, &c. 

The members forming the excursion to Oldham 

were conveyed from the Victoria Station by a train 

rovided by the Lancashire and Yorkshire Railway 
Jompany; the first stop being made at Newton 
Heath, where the works of the Railway Steel and 
Plant Company were inspected. These works, 
which employ about 600 hands, are engaged in the 
manufacture of steel rails, points and crossings, axles, 
turntables, &c., and they include in their plant four 
3-ton Bessemer converters, together with tyre and 
rolling mills, &, From these works the party next 
went to the Central Station, Oldham, and thence to 
Messrs. Bradbury and Co.'s Sewing Machine Works, 
which are the largest of their kind in the kingdom, 
and give ee to between 500 and 600 hands. 
The demands upon our space, however, will not 
permit us to enter into any description of these 
works here. From Messrs. Bradbury's works the 
members proceeded to the Central Mill, where they 
had the opportunity of examining machinery of the 
latest t for the treatment of cotton, and thence 
to the Messrs. Platt Brothers’ works at Werneth. 

It would be quite impossible within the space at 
our disposal here to attempt any account of such 
works as Messrs. Platt's. Covering about 20 acres 
of ground, and giving employment to 7000 hands, 
the works of this firm at Werneth and Greenacres 
Moor rank as the finest of their kind in the world. 
At some future time we hope to have an oppor- 
tunity of laying before our readers some particulars 
of these works which may enable an idea to be 
formed not only of their magnitude, but of the 
skill and enterprise which have contributed to their 
development. In every department of the works 
are to be found examples of special tools and labour- 
saving appliances originated by Messrs, Platt for 
their own purposes; while the Lountey especially — 
where the system of machine moulding is most 
thoroughly carried out—is alone worth a journey to 
Oldham to see. As we have said, we ke on a 
future occasion to be able to describe Messrs. Platt's 
works, but meanwhile we may state that in addition 
to their engineering establishment, the firm carry 
on, on an extensive scale, the manufacture of bricks 
from dry clay. A description and engravings of 
the plant employed by them for this purpose will 
be found on pages 195, 197, and 198 of our third 
volume. We may add that the visit of the mem- 
bers of the Iron and Steel Institute to Oldham was 
brought to a conclusion by a lunch provided by 
Messrs. Platt Brothers, at the Werneth Mechanics’ 
Institute. 


Tue Excursion To Botton ; THE Boitoy Inon axp 
Sree, Works. 

The members forming the party for Bolton were 
also conveyed by a special train provided by the 
Lancashire and Yorksbire Railway Company, and 
the first works visited were those of the Bolton Steel 
and Iron Company, the visitors being conducted to 
the steel department where both the Bessemer and 
Siemens-Martin processes are in operation. The 
rolling mill plant in this t includes a 
reversing rail miil which, tog with a three-high 
cogging or roughing, which is driven by a compact 

ir of reversing engines with 32 in. cylinder and 
St. stroke. This mill at the time of our visit was 

in rolling rails in 30 ft. lengths, Next the 


| 


ae 
Bs 
& 

e 4 
a: § 
ia 
Le 

















228 


ee — 





driven by a pair of reversing engines with 26 in. 
cylinders and 3 ft. stroke, and of the same general 
design as those for the rail mill. In each of these 
engines the eccentrics are carried by a special sh aft 
counected to the cras kshaft by gearing, and the 
reversing being effected by shifting this so as to 
alter the position of the eccentrics with regard to 
the cranks. ‘The arrangement appears to work well 
and smooth!y 

In the forge are two 5-ton hammers, and one 
hammer of 25 tons, the latter being engaged at the 
time of our visit in working on the “ cheeses,” which, 
after being punched and forged under the hammer, 
a! nverted into tyres in the tyre mill, this latter 
being driven by a pair of vertical engines, Adjoin 
ing the forge and the tyre mill are the Siemens- 
Martian furnacea, of which there are two. ‘These 


are mounted on a raised staging, and from each | 
furnace there is laid at the level of this staging a 
line of rails on which a ladle runs, the two lines of 
rails inclining toward each other so that the ladles 
can be brought over a central turnt » at the 
ground level on which the ingot moulds ars plac I 
‘bhes ulds in use are most of them Morew 
patent, made in two parts, hinged together at th: 
top, and bound together by a ring slipped over them 
On this ring being removed afver the steel has bee: 
poured avd has set, the moulds are left free to op 
when lifted off the ingots These moulds are said 
to do well for the Siemens-Martin process, where the | 


temperature of the metal is much lower than that 
from a Bessemer converter. 

In the Bessemer department are four 5-ton con- 
verters, arranged in the usual way, and blown by a 
pair of coupled horizontal engines by Messrs. Hicks 
and Co., of Bolton, these engines having 30-in 
steam cylinders, 40-in. blowing cylinders, and 5-ft. 


stroke. ‘The majority of the ingots are run fron 
the bottom. and cast in groups, four close-topped 
ingot moulds beiog arranged round a central ruuner 
Lhe close-topped moulds have simply two small ai 
holes at the top, and judging from the appearances 
of the upper ends of the i: gots laying about, the 
moulds em to be all well tilled. A charve was| 
blown and teemed in the presence of the visitors 


metal being pouretl directly after the addition 
of the spiegeleisen, and the converter not being 
again turned up as used formerly to be the general 

ractice. 

In addition to the steel works, the Bolton Stee!) 
and lron Company have puddling furnaces and roll- 
Loe mnie for bars, sheets, &e., but time did not 
permit of this department being visited. ‘The works, 
we may add, give employment to about 500 hands, 


Tue Arias Force Wonks, 
From the Bolton Steel and Iron ¢ om} any’s 


works, the members proceeded to the Atlas Forge | 


W orks, belonging to Messrs. ‘Thomas Walmsley 


and Sons; owing to a strike, however, these works 


were in but partial operation. The works, which | 
produce puddled bars, light raila, road wheel tyres, | 
xe., inclade two mills driven by engines co ipled | 


direct, aud they are very compact and well arranged. 
Lhey, however, include no special features requiring 
description here. After leaving the works the 
visitors were conducted through the iron store be- 
longing to the firm, this store, which is of consider- 
able Ze, havi gy running down the centre a single- 
line crane provided with a jib which can be swung 
round to take iron from any of the side compart- 
ments of the stores. ‘The arrangement of the crane 
is very neat and convenient. 


Messes. Hicks, HarGreaves, axnp Co.'s Works. 

lhe next works visited were those of Messrs. 
Hicks, Hargreaves, and Co., a firm whose reputa- 
tion dates from early in the present century, and 
who are well known as makers of mill engines and 
gearing, water wheels and hydraulic machinery, &c 


Lhe first sh p visited contained the lights r ciass ¢ fj 


machine tools, and amongst the work in progress 
were plummer blocks for shafting, pulleys, &c. On 


account of Messrs. Hicks and Co.'s large experience | 


as miliwrighte, their practice as regards shaft 


fittings deserves special notice. Ip the first place we 
remarked that Messrs. Hicks, Hargreaves, and Co. are 
het OD Y making their belt pulley s very light, but 
are aleo turning them both inside and out, and 


subsequently adjusting their balance, if necessary, 


with lead, so as to secure perfectly steady running | 


at bigh speeds, For fixing the pulleys on the shafts 
no keys are used, the pulleys being simply bored 


out slightly conical, and to such a size as to enable} 


them to be passed over any collars on the shafts, 


| they being then 
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secured by an annular wedge made | all made with butt joints and strengthened at the 
in three parts driven into the boss around the shaft- | transverse seams by solid rolled steel hoops of 
ing. The wedge pieces are simply held in position what is known as the Bowling section, rolled at the 
by friction, no set-screws or similar contrivances | Bolton Iron and Steel Works, Besides the two 
being found necessary. This mode of fixing pulleys | types of boiler jast mentioned, the firm con- 

found to give no trouble, while it certainly | struct many elephant boilers for India and other 


| possesses numerous advantages. For coupling shafts, | places, where wood fuel is used, and where 


Messrs. Hicks, Hargreaves, and Co. are now largely | a large grate area and capacious furnace are 


| employing Charlton's shaft coupling, illustrated by | therefore desirable. We also noticed in progress 
|us on page 343 of our seventeenth volume, and the small boilers of the locomotive type intended for 
| manufacture of which the firm have taken up in| Messrs. Thornycroft and Co.'s fast steam launches, 


this country. The plummer blocks for sbafting| The boiler-making plant includes two rivetting 
pted by Messrs. Hicks, we noticed, have an oil | towers—one for shells and the other for flues—each 
well at each end, the lubrication being effected by| provided with a steam rivetting machine. The 
of wire rings placed on the shaft, so as to| rivets are fed to the rivetters, we may mention, by 
dip into these wells and raise a supply of oil as the boy at the rivet fire throwing the rivets into the 
they revolve. large bell mouth of a pipe down which the rivets 
As most of our readers are aware, Messrs. Hicks, | run to the point where they are wanted. The ar- 
llargreaves, and Co. some years ago took up the|tangement is a convenient one, and may be ad- 
manufacture of the Corliss engine fitted with Mr. | vantageously adopted in many cases. In conclusion, 
Invlis’ modified arrangement of the valve gear, and | we may add, that Messrs. Hicks, Hargreaves, and 
1 number of these engines were to be seen in pro-|Co.’s works give employment to from 800 to 1000 
rress during the visit of which we are speaking. | bands. 
In the erecting shop, too, were a very fine pair of| On leaving the works of which we have just been 
»ompound Corliss engines jast completed for India, | speaking, a visit was paid to the cotton spiuning and 
[his erecting shop, we may mention by the way, is | doubling mill of Messrs. John Stones and Co., this 
‘ircular, with a powerful jib crane in the centre, | establishment including one spinning mill with 
ble of swinging round and commanding all | 25,000 spindles, two others with 20,000 spindles 


ad 


4 co ple 





ne pe " . ad 
parts of the shop. ‘The machine shops containing { each, aud a doublingmill containing 50,000 doubling 
the larger tools are well supplied with plant for} spindles, while there is of course other machinery in 


dealing with heavy work, and amongst other ma-| proportion. Subsequently a brief call was made at 
|chines we noticed a planing machine with 30 ft. | the we and weaving works of Messrs. Joseph 
travel made some years ago by Messrs. Hicks them- | Crook and Sons, while finally the party adjourned 
selves, in which the table is driven by a pair of | to the very handsome town hall, where the visit to 
endless chains which extend one along each side of | Bolton was brought to a conclusion by a luncheon 
the bed, an arrangement which we have never seen | provided by the Local Committee, 
elsewhere, but which appears to work well. In 
speaking of the heavier tools we may mention a seg wae 
special feature in the boring of cylinders as carried at CREWE, 
out at these works, the finishing cut being taken| Friday (the 10th inst.), the last day of the meet- 
| with a tool having a feed of fully yin. per revolu- | ing, was devoted toa short visit to the Crewe Works, 
tion, The work done in this way is everying that|and to an excursion into North Staffordshire, the 
| could be desired, Messrs. Hicks, we are informed,}| London and North-Western and North Stafford- 
|now make all their flywheel shafts of steel, while | shire Railway Companies providing a special train 
| we noticed that all the engines we saw in progress | for this purpose at nominal fares. 
| had steam-jacketted cylinders, the jacket being cast} The time available for visiting the London and 
|separate from the working barrel, and the joint | North-Western Works being very brief, the mem- 
| between the two being covered by the annular end} bers were on arriving at Crewe conducted by Mr. 
casting carrying the seats for the Corliss valves.| F. W. Webb and Mr. Worsdell through those de- 
Chis arrangement makes a thoroughly good job, | partments only which possessed a special interest for 
|and does away with all risk of leakage. A large | those engaged in the iron and steel manufacture, 
section of the works we may mention is driven by a} Thus the Bessemer department was first visited, and 
| beam engine made by the firm as long ago as 1834, | the party then passed on through the shop containing 
and which has been at work ever since, with the | the cogging machine, &c., to the new rail mill which 
exception of ashort time during which it was stopped | has just been completed. On their way to this mill 
to have a new cylinder fitted. the visitors bad an opportunity of examining one of 
While speaking of the engines constructed by|the new type of handy little locomotives which 
Messrs. Hicks, Hargreaves, and Co., we may notice | Mr. Webb has lately built for use on the 18-in. rail- 
| the growing tendency which exists to transmit the | way extending through the works. ‘This engine~— 
power of large engines by belts instead of gearing. | “ Little Billy” as it is called—is driven by one of Mr. 
| Thus at Messrs. Hicks’ works we noticed in the | Brotherhood’s three-cylinder engines fixed between 
course of being turned a large flywheel for Saltaire | the frames so as to give motion to a longitudinal 
about 28 ft. in diameter and of sufficient width to | and slightly-inclined shaft, which is connected to 
| take two 2 ft. belts. Messrs. Hicks and Co. have | one of the axles by bevel gear. The four wheels on 
also turned out lately some large engines in which| which the engine is mounted are connected by 
the whole power was taken off by hempen ropes, a} coupling rods in the usual way. ‘The boiler of the 
mode of transmission which is also gaining favour| engine is also of novel construction. It is cy- 
amongst mill proprietors. lindrical, and contains a cylindrical furnace, which 
A department of Messrs. Hicks, Hargreaves, and | joins an hexagonal flue intersected by numerous 
Co.'s works, deserving special notice, is the smiths’ | small cross tubes through which the water circu- 
shop, which contains the most neatly arranged] lates. From the hexagonal flue three chimneys 
smiths’ fires we have yet seen. ‘These fires are not | pass up through the steam dome. We hope ona 
only each protected by a hood extending the full | future occasion to illustrate “ Little Billy,” mean- 
length and width of the hearth, but they are closed | while we may say that in it Mr. Webb has pro- 
on the back and end by plates which can be removed | duced a very simple and handy type of little engine, 
if necessary, and are fitted with balanced shutters | which seems excellently adapted for its work. 
which can be easily raised and lowered according| Before reaching the rail mill the visitors passed 
to the requirements of the work in hand. As a|some new Siemens-Martin furnaces which have just 
result of this thorough closing of the fires the shop| been put up. Two of these furnaces are built on 
| is kept perfectly free from smoke and much cooler | raised platforms provided with a line of rails on 
than it would be with ordinary arrangements, Ad- | which can be run a receiving ladle, from which the 
| joining the smiths’ shop is a small shop containing ; steel can be teemed into ingot moulds standing in a 
a couple of pipe-facing machines, these machines | line on the floor level. In the case of two other 
having a bed like a lathe on which the pipe to be | Siemens-Martin furnaces close by the casting pit is 
faced is fixed, andthis bed carrying two heads hav- | sunk below the floor level, the furnaces themselves 
ing face plates with revolving cutters so that both | being built on the ground instead of on a raised 
| ends of the pipe are faced off at once, platiorm, and the pit extending along the front of 
The boiler department of Messrs. Hicks, Har- | both furnaces. 
| greaves, and Co.’s works is very extensive. Messrs.| Of the new rail mill at Crewe we hope in an early 
Hicks have for many years been firm advocates of | number to publish a detailed eccount ; in the mean- 
steel boilers, and they now, we believe, make no| while, however, we may give some general par- 
other kind unless specially ordered. Up to the pre-|ticulars. It is a spacious building containing a very 
/seut time we understand that about 8000 tons of | fine train of three-high rolls driven by a Corliss en- 
steel boilers have been turned out from these works. | gine having a 40-in. cylinder with 5 ft. stroke. The 
'In the Cornish and Lancashire boilers the flues are ' train includes two sets of rolls, one for cogging and 
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one for finishing, the cogging rolls being provided 
with rising and falling tables worked by hydraulic 
power. ‘Lhe whole mill—which is characterised by 
several special points—is a thoroughly good en- 
gineering job, and it is distinguished by a neatness 
of design and finish but too often wanting in ma- 
chinery of this kind. The mill, we may add, was 
built at Crewe from Mr. Webb's designs, while the 
engine, which is also a very fine piece of work, was 
constructed by Messrs. Hicks, Hargreaves, and Co., 
of Bolton. 

As yet the mill has not been started on regular 
work ; but a number of rails have been rolled for 
experiment, and the plant is found capable of cog- 
ging and rolling off a 30-ft. rail at one heat, or in 
other words, the ingots are only reheated once after 
being cast. ‘This is a great source of economy. 
Adjoining the rolls is a circular saw driven by one 
of Brotherhood’s three- cylinder engines coupled to 
it direct, while close by is a very neat form of double 
drill, constructed by Messrs, Buckton and Co., for 
drilling the holes in the rails for the fishplate bolts, 
this machine having two horizontal drill spindles 
set at a fixed distance apart, corresponding to the 
standard distanee between the fishplate bolts 
adopted by the London and North-Western Railway 
Company. 

Adjoining the rail mill, and communicating with 
it, is a new shop devoted to the manufacture of 
points and crossings, the most noticeable tools in 
this department being two planing machines con- 
structed by Messrs J. S.. Hulse and Co., of Man- 
chester, for planing switch rails. In these ma- 
chines the tables upon which the rails are fixed can 
be adjusted to any angle, so that the rails can be 
planed to any desired taper. Each machine, too, 
has four tool-holders, so that four rails are ope- 
rated upon at once, while the design of the ma- 
chine is massive, so as to enable heavy cuts to be 
taken. 

Passing on into the boiler shop, the visitors had 
an opportunity of seeing in operation one of Mr. R. 
Ii. ‘T'weddell’s hydraulic rivetters, This machine 
was being employed in rivetting up the bottom ring 
of a locomotive firebox, and was turning out ex- 
cellent work. In the boiler shop, too, were to be 
seen the arrangements for testing boiler plates by 
drifting cold and bending, each boiler plate used at 
Crewe having a sample strip eut from it, and 
thoroughly tested in this way, a8 well as for tensile 
strength. Those who regard steel as a doubtful 
sort of material would do well to go to Crewe, and 
see of what it is capable when properly made and 
properly treated. 

From the boiler shop, a hurried visit was paid to 
the forge, where the reversing plate mill, duplex 
hammers, tyre-making plant, &c., were briefly 
examined, and where the new 7-ft. saw, driven by 
one of Mr. Brotherhood’s three-cylinder engines 
attached to it direct, was also seen. This saw is 
driven with a circumferential speed of 15,000 ft. per 
minute, and is employed for cutting Bessemer 
blooms, crank slabs, &e. For some time Mr. Webb 
has made it a practice to run a saw cut into each 
crank as forged, and to subsequently thoroughly 
anneal the whole, keeping it twenty-four hours in 
the annealing furnace at a high temperature. This 
practice has been found to have a most beneficial 
effect in promoting the durability of the crank axles. 
From the forge a small section of the visitors paid a 
flying visit to the new paint shop lately erected 
upon Mr. Webb's plans, this being quite a model 
structure of its kind, which we hope on a future 
occasion to describe. Lastly a walk through the 
foundry—where the moulding of cast-iron wheels 
was going on—and through the wood-working de- 
partment, brought the visit to Crewe to a conclu- 
sion. 

It is, we think, to be regretted that so short a 
time should have been allowed for seeing such im- 
portant works as those at Crewe, and we believe that 
our views in this respect were shared by most of 
the members present. The Crewe works have long 
been managed with a skill and energy which has 
caused them to be looked up to as representing the 
latest and best practice, and they abound in special 
contrivances and processes of manufacture worthy 
of carefal study. Such a flying visit as that of 
Friday last tended to, produce a strong feeling of 
regret that so much which was interesting should 
have to be hurriedly passed over, and we hope that 
on some future occasion the members of the Iron 
and Steel Institute may have an opportunity of 
doing greater justice to the spirit and enterprise of 
of those who have made Crewe what it now is. 








™ .. timo ape Iron Works. 

rum Crewe the roceeded by special train 
to the North Staffordahire iron and vfs 4 ore rag 
district which from its great mineral wealth appears 
destined to become one of the most important in 
the country. The first establishment visited was 
the Ravensdale Iron Works belonging to Messrs. K. 
Heath and Sons, ‘These works are specially interest- 
ing from the fact that at them the Danks paddling 
furnace has been brought into more successful use 
than anywhere else in this country. On Friday 
last the visitors found the whole plant of ten Danks 
furnaces at work on charges of about 9 cwt., the 
balls, on their withdrawal from the furnaces, being 
first squeezed into shape by a Danks squeezer and 


subsequently dealt with under a 10-ton hammer | 


made by Messrs, Thwaites and Carbutt. At present 
we believe that the size of the blooms is limited 
by their having to be rolled off in an old mill, but a 
new and more powerful roughing-down mill, re. 
versed by a clutch, is just being completed, and 
when it is at work the weight of the blooms will. 
we are informed, be increased to 13 ewt. or perhaps 
more. Of the quality of the product turned out 
by the Danks furnaces Messrs. Heath and Sons speak 
highly, and they also appear to be well satisfied 
with the general working of the system. Those of 
the visitors on Friday last who had seen the Crampton 
furnace at workat W ool wich eould, however, scarcely 
avoid instituting a comparison between it and the 
Danks furnace unfavourable to the latter. Of the 
ten furnaces at work at Messrs. Heath and Sons, we 
did not see one of which the casing was not more or 
less cracked, while notwithstanding the free use of 
water, there were abundant signs of warping and 
distortion from the heat. Mr. Crampton’s furnace, 
on the other hand, when we last saw it a short 
time ago, after a long period of working was in 
nearly as good condition as the day it was started, 


the water = acting as a thorough preservative. | 


Messrs. Heath and Sons, have bestowed much 


trouble in perfecting the Danks furnace and they | 


have undoubtedly succeeded in overcoming many 
difficulties and introducing mavy practical improve- 
ments; at the same time the furnace, even as 


worked at their establishment, appears to us likely | 


to suffer considerably from wear and tear. As to 
how far the superior quality of the material turned 
out, and the reduction of hand labour, may com- 
pensate for this, is a matter on which Messrs. Heath 
and Sons themselves are best qualified to form an 
opinion, and in any case the thanks of the iron 
trade are due to that firm for the manner in which 
they have shown what can be done in regular prac- 
tice with rotary puddling. 
Tue Cnatrestey Iron Company's Works. 

From Messrs. R. Heath and Sons the members 
had merely to cross the railway to reach the works 
of the Chatterley Iron Company, over which they 
were conducted by Mr, C. J. Homer. At these 
works there are three open-topped blast furnaces 
55 ft. high and 13 ft. 15 ft. 9 in, and 16 ft. 
in diameter respectively. One of the furnaces 
is, however, at present out of use and undergoing 
repairs, The blast, which is heated in ordinary 
stoves, is supplied by a very fine vertical blowing 
engine constructed by Messrs. D. Adamson and 
Co., of Hyde Junction, this engine having a 48 in, 
steam cylinder, 100 in. blowing cylinder, and 5 ft. 
stroke. 
cylinder, and as in all the vertical blowing engines 
by the same makers, the framing is so arranged that 
the bottom cover of the blowing cylinder can be 
taken off and the piston withdrawn downwards if 
necessary. The blowing piston is thus rendered 
very readily accessible—an important point, 

Close to the blast furnaces—too close indeed—are 
four shafts, from three of which minerals were being 
raised, while from the fourth water only was being 
drawn bya direct lift. One of the pits is provided with 
a very neatly designed headgear all of wrought iron, 
and built on the lattice principle, the winding at this 
shaft, which is 260 yards — being done by a new 
vertical engine with 36 in, cylinders and 6 ft. stroke, 
A noticeable feature at this shaft is the arrangement 
for raising water together with the minerals, For 
this purpose the eages are made with tanks on their 
undersides, these tanks tapering to a sharp edge at 
the bottom—like the roof of a house reversed—and 
being fitted with large valves ing inwards. On 
reaching the bottom of the shaft these tanks enter a 
sumph containing water drained from the working, 
and fill through the valves just mentioned, whilst on 
reaching the top a tappet opens the valves, and dis- 


The steam cylinder is above the blowing | 
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| the shaft to receive it. is also made for 
| allowing any desired portion of the water to drip 
| back as the cages ascend, and this dripping is stated 
| to assist in the ventilation of the mine. . Homer 
states that he was led to adopt this plan from the 
difficulty he apenearet with pumps, and that he has 
found it to work satisfactorily. 


Lorp Granvitie's Iron Works, Errvunta, 

A short run by train next brought the party to 
Lord Granville’s Iron Works at Etruria, In the first 
department visited the puddling furnaces were dis- 
| pane in the form of a semicircle, the shingling 
| hammers and roughing-down traina being in the 
centre, This arrangement is no doubt convenient 
| as long as it lasts, but it offers difficulties to an ex- 
| tension of the plant. In connexion with the forge 
| just mentioned was also one of White's blooming 
| mills, and two mills reversed by clutches, one for 

plates and the other for bars. Subsequently the 
members were conducted on their way to Hanley 
through another extensive branch of the works, con- 
taining several mills for plates, bars, and merchant 
| iron, there being, however, vothing special about the 
plant, save that one of the mills was driven by bevel 
gear, the engine standing parallel with the rolls, an 
arrangement which scarcely commends itself for 
‘imitation, At Hanley the members were hospitably 
entertained at a luncheon provided at the Mechanics’ 
Institute by the North Staffordshire Iron Trade, and 
this over they proceeded by train to Stoke. 





THE SuNkinGs or THE Starrorp CoA Axp Inox Com- 
PANY; aND Messrs. Minton anp Co,’s PorceLais 
Works. 
At Stoke a division of the party took place, one 
section proceeding on further to Great Fenton, 
| where the new sinkings of the Stafford Coal and 
| Iron Company were to be examined, and the others 
visiting the works of Messrs. Minton and Co. and 
Messrs. Copeland, at Stoke, which were thrown open 
| to their inspection, both parties subsequently con- 
| cluding the meeting by a visit to the gardens of the 
| Duke of Sutheriand at Trentham Hall, whence 
a special train returned to Manchester in the 
| evening. 
| At Great Fenton three shafts have been sunk, 
| these being named the Bourne shaft, the Homer 
| pit, and the Sutherland pit respectively. The first 
|i now 314 yards, while the others have rvached 
| the depths of 140 yards and 276 yards, ‘The 
| workings have proved so far satisfactory that 
| permanent winding engines are about to be erected. 
At Stoke the time at our disposal allowed us to 
visit the works of Messrs. Minton and Co. only, 
and of these we may give a brief account. On 
| entering the works the visitors were first conducted 
|to the show rooms, where they had an opportunity 
|} of examining many varied and beautiful specimens 
}of the ceramic art, and thence they were led to 
|the “throwing” rooms where the clay is first 
|**thrown” on the potter's wheel, Being thus 
roughly moulded to their approximate shapes and 
dimensions, the articles are next air dried until 
they are of such consistency as to bear handling, 
the time occupied in thus drying them of course 
varying with the nature of the crticle, When 
sufficiently dried the pieces, which are then said to 
be in the *‘ green” state, are taken to the turning- 
rooms, where they are turned and burnished by 
hand tools in ordinary lathes, the articles while 
being so turned being supported on wooden man- 
drels of the requisite shape. In this stage also the 
articles requiring them are provided with spouts and 
handles, these details being suitably moulded and 
attached by means of a little clay ‘‘slip,” the seama 
being cleaned off with a wet sponge. In this de- 
partment also the visitors were shown ia process of 
manufacture some oval jars for potted meats, &c., 
the walls, as we may call them, of these jars, being 
first ‘thrown’ and turned as cylinders, and then 
flattened to an elliptical form, after which the 
flat bottoms are attached by a little clay slip, as in 
the case of thé handles, So far we have only spoken 
of circular or regular forms. Articles of irregular 
form are moulded in plaster-of-paris moulds made in 
the requisite number of parts, and they are then 
dried in the same way as the “ thrown” articles. 

The next process is the firing, the article being 
for this purpose packed in “ saggers” or boxes made 
of fireclay, and these saggers being then built up 
within the kilns. In packing the saggers sand is 
placed between the articles to sgparate and support 
them. ‘Test pieces in the form of small cups are 
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placed in the kilns, and the completion of the burn- 
ing operation is judged by the inspection of these 
pieces from time to time. From the kilns the 
visitors were conducted to the printing rooms, where 
the patterns for ornamenting the ware are printed in 
suitable pigments from heated copper — on to 
a peculiar thin paper. The paper thus printed 
upon is laid upon the biscuit ware, which is highly 
absorbent, ples po once takes off the printed pattern. 
In cases where the ware is to bear a pattern in one 
colour only, the transfer papers are printed in a 
vigment which will produce this colour when burnt, 
Pat in the case of patterns requiring two or more 
colours, a delicate outline of the pattern only is 
obtained by the transfer process, the details being 
filled in by hand. After baving received a pattern 
in this way, the ware is again baked to burn off the 
oil in the pigments, and it is then ready for glazing. 
To apply the glaze, which is composed of a borax | 
and lead wash, the articles are dipped and then | 
moved about with a rapid twisting motion which 
throws off the superfluous glaze, the Cora having 
to be done quickly, as owing to the high absorbent 
power of the biscuit ware it appears to dry almost 
instantly, This operation of dipping is by no means 
a healthy operation, owing to the action of the lead 
upon the system, but every effort is now made to 
insist upon perfect cleanliness on the part of the 
employés, and the evil effects are thus much 
mitigated. 

Atter glazing the ware is again burnt, and it is 
then ready to receive any gilding, this gilding being 
applied by hand in the form of a pigment composed 
of gold, mercury, oil, and tar. ‘The metallic ap- 
warance of the gilding is not developed until after 
arms again burnt, when the gilt lines are burnished 
with bloodstone and agate burnishers. The last 
departments of the works through which the 
visitors were conducted, were those in which the 
various operations of painting was going on, female 
labour being here largely employed. In some of 
these shops the ware was under the hands of 
*‘ ringers,” these being engaged in applying rings of 
colour to circular articles, these articles being placed 
on asmall revolving table which is slowly turned 
by the left hand, whilst by the right a brush 
charged with colour is applied at the right point. 
In other rooms again work of a higher class was 
being performed, the painting, indeed, varying from 
operations which are almost purely mechanical to 
those requiring a high-art training. Altogether 
a pleasant hour was spent in examining Messrs, 
Minton and Co.'s works, and the courtesy with 
which explanations were given of the different pro- 
cesses made the visit a doubly pleasurable one. 





We have now completed our sketch of the pro- 
ceedings of the Iron and Steel Institute during its 
meeting last week—a sketch which is necessarily, 
from the number of matters to be dealt with, in many 
respects a very cursory one—and we have, we trust, 
succeeded in showing that the meeting was 
thoroughly successful, and one certainly not lack- 
ing in interest to those who took part in it. Indeed, 
considering the hearty welcome which the members 
of the Iron and Steel Institute everywhere met 
with, the success of the meeting may be said to 
have been insured, and in taking leave of the In- 
stitute for the present we can only hope that it 
may long continue to retain the standing and in- 
fluence which it now undoubtedly possesses., 





Soctat Scrzence Coneress.—The next meeting of the 
National Association for promoting Social Science will be 
commenced at Brighton on the 6th October. The Pre- 
sident will be Lord Aberdare. The Hon. Sir Edward 8S 
Creasy will be president of the Jurisprudence and Amend- 
ment of the Law Section; Sir Charles Reed will preside 
over the Educational Department; Dr. Richardson will be 
president of the Health Section; and that of Economy 
and Trade will be presided over by Mr. Grant Duff. There 
will be an exhibition of sanitary and educational appliances, 
inclading also such inventions as may be of detente 
interest. Following the precedent of former meetings, 
there will be evenings devoted to the delivery of lectures on 
subjects related to the objects of the Association. Perhaps 
the Council will not object to receiving a little advice in 
regard to the exhibition portion of their efforts. Hitherto, so 
far as our experience at Leeds and other places has gone, 
we have found that the explanation of the nature and value 
of articles exhibited has been left to patentees and others 
who were exhibitors. We would suggest that the Council 
should engage the service of competent and independent 
demonstrators, who would afford ample information on 
each subject, yet be entirely unbiassed in regard to the 
object of the invention. The bazaar-character of such ex- 
bibitions would thus be avoided, while ample justice might 





be done in respect to the individual value of the exhibits. 


MOORE’S PULLEY BLOCK. 


CONSTRUCTED BY MESSRS. HEAD, WRIGHTSON, AND CO., ENGINEERS, STOCKTON-ON-TEES. 
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WE annex illustrations of one of Moore’s 7}-ton pulley 
blocks, constructed by Messrs. Head, Wrightson, and Co., 
of Stockton-on-Tees, and with which two men can lift 
a load of 8 tons. Figs. 1 and 2 represent front and 
side views respectively of the apparatus, Fig. 3 show- 
ing the internal gearing, which is 20 in. outside dia- 
meter. In these blocks two revolving discs are mounted 
face to face upon a shaft. The meeting face of each disc 
is dished out, and the periphery of each dished recess is 
formed into an internal toothed wheel. One disc has a 
tooth less in number than the other, but both. have the 
same pitch diameter. When the discs are mounted on the 
shaft the space formed by the meeting of the two recesses 
is occupied by a pinion of smaller pitch diameter than that 
of the internal disc wheels. This pinion is mounted loose 
upon an eccentric forged in one with the shaft passing 
through the discs, and is carried round by the revolution of 
the shaft and eccentric. In revolving, the pinion rolls 
round the periphery of the internal wheels, and in one com- 
plete orbit the faces of the two discs move a distance equal 
to the pitch of one of the disc teeth, owing to the gradual 
displacement of the odd tooth. A chain wheel is cast on 





| the back of each disc, and from the crosshead and hook to 
which the weight to be lifted is attached two chains pass, 
one to the right side and one to the left side of either disc 
chain wheel. The loose ends pass over and are connected 
at a convenient distance below the block, forming a loop, 
which rises as the weight is lowered, and vice versd. The 
eccentric shaft is made to revolve by a hand chain wheel 
keyed to it, the wheel being worked by an endless hand 
chain, and the machine is supported in a frame with a sus- 
pending hook at the top, to attach to a beam or other means 
of support. The differential power is obtained by the 
gradual displacement of the odd tooth in the revolution of 
the pinion. The discs are perfectly free to move either way 
round in the frame, but the weight coming half on the right 
side and half on the left, perfectly balances the block and 
keeps the lifting chain plumb and fair under the centre of 
the block. One advantage of this system amongst many 
which it possesses, is that the weight cannot run down when 
left suspended. 





TASMANIAN Trn.—Mr. A. A. Butler, on the part of some 
companies of which he is manager, recently sent to the 
Ballarat (Victoria) School of Mines two samples of tin for 
assay. The one was fine stream tin from St. George's 
Bay ; the other coarse stream tin from Ringarooma. The 
fine tin from George’s Bay was found, as the mean of eight 
assays, to contain 75.34 per cent. of pure tin ; the coarse tin 
from Ringarooma was found. as the mean also of eight 
assays, to contain 73.83 per cent. of pure tin. In neither case 
was there any troublesome ingredient in the samples sub- 
mitted. 





A Vienna OBSERVATORY.—A new observatory is being 
built at Vienna, to take the place of one more than a cen- 
tury old situated in the heart of the city. The old obser- 
vatory, built in 1753, was enlarged oak greatly improved 
by the elder Littrow, who took charge of it in 1819. His 
son succceded him as director in 18), and since that time 
he has been endeavouring to secure the erection of a new 
observatory outside the city limits. The plan of the new 
observatory was approved in 1873, and work was begun upon 





it last year. The new building is being erected on a ri 
or hill | el as Turk Fort. - 
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APPLIANCES FOR THE TREATMENT OF TANK OFFAL. 
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THE TREATMENT OF TANK OFFAL AND 
THE GASES FROM RENDERING TANKS. 
With a Description of some of the Processes in Operation 
in Chicago.* 

By Dr. Ben. C. Mriier, Sanitary Superintendent. 
To sanitarians, and indeed to the citizens of all la 
cities, the questions how to care for animals, how to kill 
them, and the proper method of caring for the products of 
slaughter houses, are exceedingly ve ones ; questions 
that not only concern the health of the community, but the 

comfort of individuals. 

In considering the business of slaughtering and the care 
of the products, I shall refer to the manner in which it was 
conducted in Chicago up to 1865, mention the improvements 
made since that time, and give descriptions of some of the 
apparatus now in use. 

At the period referred to, live stock was received at the 
different yards in the city; the principal ones being at 
Twenty-second-street. The accommodations were not 
class, the pens were not planked in many cases, and the 
animals were compelled to stand in the mud. 





























In 1865 the new yards of the Union Stock Yard Company 
were completed, and the cattle, &e., were subsequently 
received at that point. The entire yards were dramed as 
well as the nature of the ground would admit, the roadways 
and alleys macadamised, and the pens for cattle planked ; 
while those for sheep and hogs were in addition roofed to 
protect them from the weather. Water is furnished 
throughout the yards from an artesian well. The super- 
intendent, Mr. John B. Shennan, who is absolute in au- 
thority, oa a large pe —— employed in taking 
eare of the s and keeping them clean, every effort bei 
made to veoler the animals comfortable. ae) oe 

Inspectors pass through the yards constantly, and all 
maimed and diseased cattle found are not permitted to leave, 
but are killed and sold to a company who own a rendering 
establishment on the Calumet river, some 20 miles from the 
city, whither the carcasses are taken and rendered for their 
fat. In this way maimed and diseased animals are pre- 
vented from going into the market and being sold for food. 

The following Table shows substantially the number of 


* Read before the American Public Health Association, 











in Philadelphia, November, 1874. 





























tion closed it was buried on the prairies, giving variety to 
the city smells when the summer warmed it up. 
_The quantity of tank refuse or offal a single season will 
yield can be readily estimated when it is known that an ox 
or a cow gives 50 Ib., a hog 20 Ib., and a sheep 7 Ib. The 
total amount cared for during 1873 was 22,784,360 Ib. 
_ The first effort made toward the disposal of the was 
in the form of a ion of the Board of H , com- 
pelling the use of tanks from which the steam passed 
through a coil of pipes into a condenser, and thence, with a 
portion of the gases, into the street sewer. 

This was a marked improvement over the old way, but 
was not at all satisfactory, since the gases escaped a 
the manholes in the street sewers into the atmosphere. In 
some of the houses the steam and gases were passed into 
the chimneys and thence into the air, This was all that 


was done in this direction ; but steps had been taken to care 
“a dry ¢ Fig procured b 

ugh’s er (see . 1) was one com 

ny, attempt made to turn the a Be into a 

ertiliser. It was successful so far as the ing was con- 
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and steam passing through the chimney 
it is used scarcely any smoke is noticeah : 
able odour is lessened to such an extent that the drying 
process can be carried on without giving serious offence. 
Another apparatus used at several of the packing houses 
for manufacturing the refuse into a fertiliser, is known as 


Edwards's machine (see Fig. 2). It consists of a cylinder, | 


varying in size according to the work to be done, with 
camber underneath in which air is heated and passed 
through an inner plate imto the cavity of the cylinder 
where it comes in direet contact with the material. In the 
centre of the cylinder is an axle with extending arms, the 
axle being revolved by machinery, and keeping the refuse in 
constant motion. The heat is applied under the cylinder, 
none entering it except a ial qquuntlly whieh escapes 
through the openings in the heated chamber. 

About 14 tons can be dried at a charge, taking about 
three hours. As originally constructed, no provision was 
made for destroying the , which were a to 
escape into the open air. Tatel , however, the owners of 
the machine have attached ’s process for destroying 
the gases, and also added escape pipes to the rendering 
tanks, those connected with the sewers having been dis- 
continued. 

Bradley's process consists of a pipe leading from the 
dryer and tanks to an upright boiler 30 ft. in height, filled 
with brick so placed that water can percolate freely and 
escape from the hottom into a pipe connected with the 
sewer. From the top of the boiler a large pipe leads to 
the base of a second upright boiler, which is abs filled with 
bricks in the same manner as the other. Extending from 
the top of the latter boiler is a pipe leading to a rapidly 
rotating fan which draws the gases and steam from the 
dryers and tanks and drives them into a chamber under- 
neath the grate bars or furnaces, where they pass through 
the fire, and, as is claimed, are detoepel. In passing 
through the boilers, the steam and vapoury portion of the 
gases are brought in contact with a stream of water which 
flows through the bricks, and are condensed, escaping 
ultimately with the water into the sewer, the dry gases 
only being driven under the furnace. I cannot state fully 
the merita of this machine, as it has been in use only a short 
time ; but that it is a great improvement over the old 
method there can be no doubt. 

Another method is known as Storer’s. This dries dif- 
ferently from either of those described. Bangh dries by 
heat applied externally, hot air passing through the ma- 
chine ; Edwards also applies heat externally, but adds a hot 
air chamber with openings which allow the bot air to come 
in contact with the material. In the Storer patent, heat 
is applied on the inside of the cylinder by using pulverised 
fuel, the offal coming in contact with a flame and being 
dried rapidly in a temperature ranging from 2300 deg. to 
2700 deg., the large percentage of water (from 50 to 75 
ver cent.) preventing it from burning. This machine (sce 
Fig 3), which will dry about 10 tons of raw material an hour, 
consists of a brick-lined cylinder varying in size accord- 
ing to amount of work to be done, placed on an incline 
having at one end a fireplace and at the other a smoke 
stack. Underneath are friction rollers, on which it re- 
volves. 

The material is fed into the furnace end by an elevator, 
where it encounters the pulverised fuel, and going rapidly 
through it comes out at the base of the smoke stack, and 
there it is conveyed away through another elevator. Pass- 
ing through such intense heat and drying so rapidly, enor- 
mous quantities of steam and gases are evolved. These are 
carried into a combustion chamber at the base of the stack. 


cemeneies when | different processes. That the work will be done without 
le, and the disagree- | offence to the public, there cam be no doubt, for the 


| material is too valuable to lose, and the Chicago public, 
| from the past improvements, are satisfied that the work 
'can be done without offence, and will insist on its being 
done ». 

| Im considering the above processes I have spoken inci- 
| dentally of the escape pipe of the rendering tanks being 
| attacbed to the Bradley condenser and the destroying of the 
gases in the furnaces. It is claimed that the combustion 
chamber of Bangh or Storer will destroy the tank gases if 
the proper connexions are made. 


The Gases from Rendering Tanks. 

After the Board of Health com the use of closed 
tanks and the use of condensers, nee a pea were 
made looking towards the destroying of gases. 

Among the successful ones was the experiment of Mr. 
James Turner, which resulted in Turner's patent (see 
| Fig. 5), which carbonises the gases and destroys them. 
| After the steam is condensed, the gases are carried off by a 
pipe to an iron tank, fifty feet from the building, where 
| they pass through gasoline or other hydro-carbon oils, and are 
brought back to the furnace and burned under the boilers. 
The amount of gases generated from the tanks used ina 
large packing house is sufficient, after being earbonised, to 
generate a large quantity of heat, and will by this method 
save a of fuel. That these gases can be 
burned in the open air without offence has been frequently 
demonstrated to the writer and others, and at present the 
—— is placing a gasometer in connexion with his car- 

miser in which t will be stored in sufficient quantities 
to li wed aye ouse. 

That each year ~y improvements in the packing 
houses and diminishes the number of nuisances both in 
quantity and intensity is evident. The packing house of 
to-day is totally different from that of ten years ago. Aside 
from the improvements in caring for refuse and gases, 
much has been done in other directions. The sewerage 
is now looked after and every effort is made to have a 
ventilation, both by external windows and by mechanical 
means of the latest and most approved plans. In the place 
of wooden floors in the cellars, stone floors have in some 
of the recently ereeted houses been substituted. Packers 
have learned that the more perfect the arrangements of the 
house, and the more fully sanitary requirements are met, the 
more work can be done and a better class of meat cured. 

I think the management of some of the houses has 
demonstrated that they can be conducted without serious 
offence, and if in the future improvements progress in the 
same ratio as they have progressed in the past six or eight 
| years, and packers take an interest in adopting them and 
doing their work well, there will be slight cause for com- 
plaint against packing houses. 











THE CORROSION OF METALS. 

Tux United States Board, appointed to test iron, steel 
and other metals, have !just issued the following circular : 

** The Committee on Gurvetien of Metals of the United 
States Board appointed to test iron, steel, and other metals 
is instructed ‘ to investigate the subject of the corrosion of 
metals under the conditions of actual use.’ 

‘* Its labours must necessarily consist largely in observing 
the corrosion that has taken place under these conditions 
and in collecting the results of observations and experiments 
made by others. 

“* In this important part of its labours it asks the assist- 
ance of all whose tastes, interests or occupations have 





This chamber is an inverted cone, perforated, and opens into | induced them to note the rate and mode of destruction (by 


the smoke stack. At the bottom of the cone is a grate on 
which is a coal fire. Above the fire, through an opening in 
the side of the cone, a jet of the pulverised fuel is projected, 


igniting as it enters and keeping the chamber at a white | 


heat. By the passage of the gases through the chamber and 
the grate it is claimed that they are destroyed. 

This machine has been in operation for two years, and 
bas given general satisfaction. Many experiments have 
been made to test the thoroughness of the destruction of 
the gases, and all were very satisfactory, even a wet blanket 
plaecd over the smoke stack to dry retaining no odour ; and 
it was demonstrated that if the gases were passed through 
a sufficiently high temperature, they were neutralised or de- 
stroyed. 


The latest machine put in operation is known as the Tobey | 
It consists of an oblong cy- | 


dryer (see Figs. 4 and 6) 
linder 12 ft. or 15 ft. in length, made of boiler iron, and so 
constructed as to surround the material with a steam jacket 


Inside is another cylinder, hollow and some léin. in! 


diameter, covered with teeth, which comminutes the offal 
and facilitates the drying process. The cylinders are heated 


by the surplus steam from the boilers used in the packing | 
The dryer is fed by a contrivance which | 


house proper 
supplies a given quantity at a time, the material passing 
throogh in about ten minutes. On the top of the onter 
cylinder is a dome, through which the gases pass upward 
to a pipe leading to a condenser composed of a chamber and 
a copper pipe with a blind end, perforated with hundreds of 
minute holes. The steam and gases entering the chamber 
come in contact with fine streams of water trickling from 


the perforations and the steam part of the gases is con- 


need, and eseapes with the water into the street sewer 
Thies apparatus bas not been long in use, and one of its 
most valuable features seems to be in the economy of work- 
It can be operated by the surplus steam of a — 

nd its capacity 1s ene.) that the offal can be « isposed 


s fast as the fat is removed from it, thus preventing 
umulations and permitting no material to grow rancid 
Chis ineludes the more prominent machines (with the 

ption of the Hogel machine, which is heated by steam) 





« 


Chicago for the purpose indicated 
By the use of the above machines the tank refuse can, 
thout doubt, be eared for without giving serious offence, 
st to do so the utmost vigilance is required in working the 


| corrosion) of the metals used in construction. 

* Full and clear statements are asked of all cases observed, 
which show a remarkably rapid rate of corrosion or the 
reverse. It is very desirable, whenever practicable in these 
cases, to geta sample of the metal and of the scale or crust 
formed, for the purpose of chemical analysis. ‘These samples 
you are respectfully requested to forward to Col. T. T.S. 
Laidley, President of the Board, at Watertown Arsenal, 
Watertown, Mass., accompanied by a full statement of 
all the conditions within your knowledge which have in- 
fluenced the rate of corrosion in the particular case ob- 
served. The samples so forwarded will be carefully 
analysed. 

** Important as the subject of the corrosion of metals is, 
the information touching it is so meagre and indefinite, that 
the rate of destruction cannot be predicted with certainty 
in any given case. Yon will confer a favour upon the com- 
mittee by referring to such sources of information as you 
may deem valuable: such as reports of engineers, archi- 
tects, and scientists, or articles touching this subject con- 
tained in scientific publications. 

a wonpee acknowledgments will be made of all assistance 
rendered. 

** Wa. Sooy Samira, C. E.. Chairman. 
** Maywood, Illinois. 
“ Lr..Cou. Q. A. Giuiumorg, U. 8S. A., 
* Army Building, New York City. 
“Com. L. A. Brarpster, U. 8. N., 
** Washington, D. C.”’ 








THE ALEXANDRA DOCKS, NEWPORT. 
Wr publish this week a two-page engraving, representing 
| the details of the entrance locks to the Alexandra Docks, 
| Newport, of which works Mr. James Abernethy is the 
engineer The docks were open d in April last, when we 
gave a brief account of them, We shall in an early number 
| give farther engravings of these docks, and we shall then 
describe them in detail. 
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the parebed fields in the neighbourhood with the waters of 
the river Verdon, 





LOW’S COMBINED HAND AND SLIDE 
LATHE. 

We illustrate on page 222 Low's combined hand and 
slide lathe, a very handy little tool constructed by Messrs. 
Low and Duff, of Dundee, and shown by them at the 
Cheetham Hill Exhibition, Manchester, where it has been 
awarded a bronze medal. The tool is specially adapted for 
small brasswork and work of a similar class, and it is fitted 
with a reversing motion for tapping. 

In Fig. 1 the tool is shown as arranged when fitting the 
key or plug of a gas joint with the slide. This operation 
having been performed, the set screw A is loosened and the 
slide moved on the circular table to the back of the lathe, 
the hand rest being brought round into the position which 
the slide occupied. The barrel of the joint is then put on, 
the hole drilled and tapped at the end for the small screw, 
and the piece of work finished without being taken out of 
the chuck, The slide is so mounted that it can be readily 
set to any desired taper, and the table on which the slide and 
hand rests are mounted is moved up to a stop so that when 
the slide is once set to any desired angle it can be moved 
out of the way and brought back again without requiring 
further setting, so long as the same class of work is being 
gone on with. 

For work which requires to be mounted between centres, 
@ loose head is provided, this head being shown swung 
down out of the way in Fig. 1, page 222, but in use in 
Fig. 2, where the plug of alarge cock is being operated 
upon. Altogether this machine is a very compact and handy 
one, and it appears capable of getting through a large 
quantity of work. 


COMPOUND MILL ENGINE. 

We give on pages 226 and 227 of the present number 
engravings of a pair of compound engines constructed by 
Messrs. J. and T. Dale, of Kirkcaldy, for the spinuing mills 
of Mr. William Livingstone, at Walkertown, near Leslie, 
Fifeshire. At present the right-hand engine only has been 
started, but the other will be put down when the mill is ex- 
tended. The engines, as will be seen, belong to the type in 
which the high and low-pressure cylinders are placed close 
together, their piston rods being connected to one crosshead. 
The cylinders are respectively 16 in. and 26 in. in diameter, 
with 54 in, stroke, and they are both steam jacketted, as 
shown in the transverse section. The valve chests are at 
the top of the cylinders, both the high and low pressure 
valves being driven from one eccentric through the inter- 
vention of a rocking shaft. The air pump is placed ver- 
tically below ,the guide bars, and is driven from the 
crosshead through a bell-crank lever. 

The power is taken off the engine through a mortice 
wheel bolted to the side of the flywheel, the engine frames 
being extended so as to join the brackets supporting the 
plummer blocks for the first line of shafting. Altogether 
the engine is a plain substantial job, and will no doubt do 
good work. 











Sat WaTER For New YorK.—A proposal has been made 
for securing to New York an inexhaustible supply of salt 
water to be used for the extinction of fires. This is to be 
done by building three or four more large conduits for 
water pipes across the city, to be filled with salt water from 
the East and North rivers. 





Tue Artisans’ AND Dwe.iines Act in THE Merro- 
PoLis.—In carrying out the Holborn Valley improvements, 
the Corporation got possession of a plot of land in the rear 
of New Charterhouse-street that was crowded with old 
dwelli and filthy courts. ‘These houses have been 
demolished and replaced by a handsome block of buildings 
of four stories in height, built of white bricks, picked out 
with red and blue tiles. Accommodation is afforded for 
about 40 families, each flat being divided into ten separate 
tenements, consisting of parlour, bedroom, and sitting 
room. These are reached by a stone staircase from the 
street. Every precantion has been taken in regard to 
sanitary matters, and provision of domestic offices, as coal 
bins, &c. The roof, covered with asphalte, is arranged as 
a drying place for washing, and also as a playground for 
children. This is the first of a series of similar blocks that 
it is proposed by the Corporation to erect on vacant spaces. 
In St. George’s-in-the-East, the medical officer of health, 
Dr. Rygate, has stated that he intends to submit, under 
the Artisans’ and Labourers’ Dwellings Act, an official 
representation to the Metropolitan Board of Works, in 
reference to nearly 300 houses in the parish under his 
supervision. He complains that in all these there is want 
of light, air, ventilation, sanitary conveniences, &c., and 
that such dwellings require reconstruction under the terms 
of the Act. Some of these houses are situated near the 
notorious rookery of ‘‘ Tiger Bay,” others in the north 
and south of the parish. In many cases the localities are 
the resort of the lowest classes, especially of riverside 
thieves and bad women. Among such places are London 
Terrace and Bowyer’s Buildings, Anchor and Hope Alley, 
Palmer's Folly, &c. These neighbourhoods are unfor- 
tunately notorious in to crime and disease. The 
modient officer intimates that the clearance he proposes is 
but prelimi , as many other places in the parish are 
equally bad. The vestry have given instructions to their 
surveyor to report on the matter, and we are glad thus to 
see a determination to reform perhaps the worst district 
that could be picked out in the whole metropolis. A few 
more instances of vigorous action of this kind will be of 
advantage, not only to special localities, Imt also as 
suggesting a general action in London and our provincial 
towns, in the same reforming direction. 
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THE BOARD OF TRADE AND 
MERCHANT SHIPPING. 

WE have at various times during the last two 
or three years devoted considerable space to the 
question of shipping legislation. Since that time, 
as our readers are aware, the country has been 
favoured with a temporary Merchant Shipping Act ; 
not, it is true, of the kind we advocated, but yet 
one which might, if judiciously carried out, be 
made a source of benefit to the shipping community 
in preventing many unseaworthy ships from going 
to sea during the coming winter, and might be 
made of still greater use in preparing the way for 
a more comprehensive measure next year. 

Perhaps in the mean time we cannot do better 
service to the public, as well as to the officials of 
the Board of Trade, if we oceasionally devote a 
little space to the manner in which the powers con- 
ferred by the last Act, and by former Acts, are being 
exercised. It is not necessary at present to recur 
to the sensational circumstances under which the 
Act of last session was passed, further than to say, 
that however distasteful it might have been to the 
officials of the Board of Trade to have the Act 
thrust upon them, itis now their duty, as it ought 
to be to their interest, to endeavour to carry out 
the Act faithfully, and in the spirit in which it was 
conceived, We cannot believe that any public 
officer would wilfully render an Act of Parliament 





needlessly obnoxious for the purpose of justi 

any previous resistance he might have 

to legislation, as such a course, besides being re- 
prehensible in the extreme, would prove in the 
end to be the utmost folly. 

Otlicial prejudice and inertia is successful only up 
toa certain point, It cannot op the national 
will, Many useful reforms have been strangled in 
their birth, and others have been kept back for a 
time by the obstinate traditions of a public depart- 
ment. A time comes, however, when something or 
somebody must give way, and usually the public 
will has been found to prevail, and the  ficials who 
opposed it too long have —to use @ common expres- 
sion—gone to the wall. 

These are truths which on reflection must be as 

tent to many of the officiais of the Board of 
Trade as they are to ourselves, and to most of our 
readers. And that being so makes it difficult for 
us to conceive how it is possible for such blunders 
to occur as the following, and some others to which 
we shall soon have occasion to draw attention. 

In the Shipping and Mercantile Gazette for the 6th 
instant, a correspondence is published, which re- 
cently occurred between the ine Department of 
the rd of Trade, and the owners of a merchant 
screw steamernamed the Vanguard, From this corre- 
spondence and information which has reached us, it 
speens that in August last the vessel was in the 
Tyne docks having some improvements made in her 
boilers, which had been determined upon a couple 
of months before. ‘The owners of the ship, Messrs. 
Bucknall and Sons, of the City of London, had 
arranged with, the Ouseburn Engine Works Com- 
pany, of Newcestle-on-Tyne, to perform the work, 
which consisted of fitting a new top piece to the 
funnel, and a new piece of plate to be fitted at the 
back end of the middle furnace, and an alteration 
to be made in the length of the furnace bars, with 
some minor changes incident thereon. 

This work was in due course completed, and the 
boiler was put under a steam test of 60 lb. pressure 
to test the soundness of the rivets and joints of the 
new Ferm which had been fitted at the back of the 
middle furnace. For this purpose fires were lighted 
in the two wing furnaces, and when under a pres- 
sure of 60 lb., the superintending engineer to the 
owner went into the empty middle furnace, and 
examined the work, and * found that a few of the 
rivets were weeping as usual with new work, and 


| a rivet which had been put into a small crack in the 


new .plate was also weeping.” It was, however, 
considered that as the new work was subject to in- 
creased strain at the time of testing owing to the 
unequal expansion of the middle furnace from the 
fact that no fire was lighted in it, no notice was 
taken of this slight weeping, which it was known 
would “take up” when the middle fire was lighted. 
That this work was well done, and that it was in- 
tended to be well done, can be judged by the follow- 
ing extract in the letter from Mr. Bury, the owner's 
superintending engineer, dated 5th of August, 1875, 
to the Ouseburn Engine Works Company, before 
the work was commenced. 

‘*] wish the new piece of Lowmoor plate I 
ordered on 7th June for the back end of the middle 
furnace of boiler to be fixed at the same time. It 
will be necessary that your foreman’ boiler-maker 
should see the chief engineer on board, early on 
Saturday morning, to decide on the form of the 
plate, according to the instructions which I have 
given to the chief engineer. It is essential that this 
plate should be well fitted into its place, and be 
close up at the laps without drawing by bolts or 
cotters; also that the rivet holes should be fair: 
and I consider it would be well for the more dif- 
ficult holes to be drilled. I wish your foreman 
boiler-maxer to give his personal attention to this 
work ,... . but above all, it is necessary that the 
work be done in the best and most workmanlike 
manner.” 

Mr. Bury, who gave these instructions had, when 
the work was completed, instead of being content 
with a water pressure test, as is usual for testing the 
soundness of the work, tested it with a 60 Ib. 
steam pressure, had examined it under this test, and 
was satisfied with it. The Ouseburn Company, who 
did the work, write to the effect that “ with the ex- 
ception of a small flaw in which we properly fitted 
a stud, a first-rate job.” 

We may here say at once, what every practical 
engineer ws quite well, that in testing new 
work under a pressure of steam of, say, 60 Ib., it is 
the commonest thing in the world to find alittle 
weeping, and perhaps a little hissing, which soon 





take up and stop of themselves. It may be as well 
to state also that it is equally common if a new plate 
is found to have a small crack or flaw in it, to drill 
out the same, and put a stud or rivet in the hole. 
But to resume our story. 

When the boiler was under this steam test of 
60 lb. pressure, and immediately after the superin- 
tending engineer, Mr. Bury, and the chief engineer 
of the ship, and presumably the representatives of 
the Ouseburn Company, had satisfied themselves of 
their efficiency, the vessel was visited by a surveyor 
to the Board of Trade named George M. Balfour, 
who went into the engine room, and, as the owners 
put it, ‘‘ became alarmed at the weeping and hissing 
that were naturally going on, and of which any 
* practical’ engineer would have taken no notice.” 
At any rate it is unquestionable that ‘ practical” 
engineers had examined these symptons that caught 
the attention of Mr, Balfour, and they had thought 
nothing of them. But Mr. Balfour thought dif- 
ferently. He informed the master that the vessel 
would be reported to the Board of Trade, and that 
he proceeded to sea at his own risk ; and he accord- 
ingly reported to the Board of Trade that “her 
boilers have been under repajr, but still are in a very 
bad condition.” 

The superintending engineer of the firm, the 
captain of the ship, and her chief engineer, all 
agreeing in the conviction that the boilers had been 
efficiently repaired, and in good condition, took 
the ship to sea in spite of Mr, Balfour’s warning. 

The question here arises what were Mr. Balfour's 
qualifications to judge of the condition of a boiler, 
and what he knew about the boiler in question when 
he pronounced it to be in a ** very bad condition 7” 
Ts he an engineer, or has he had any training in the 
construction and repairs of engines and boilers ? 
Or is he a Board of Trade amateur, charged with 
duties which he is incompetent to perform, and in- 
vested with powers which the Legislature intended 
to be exercised only by men of the ripest judgment 
and professional experience? It appears by the 
record that Mr. Balfour is a shipwright surveyor 
to the Board of Trade; but it is notorious that 
the shipwright surveyors to the Board of Trade 
are e@ by a stroke of the pen out of the most 
heterogeneous raw materials~—embracing retired 
army and navy officers, petty tradeamen, long- 
shore shipwrights, and other classes of the com- 
munity. It also appears that Mr, Balfour, or rather 
Captain Balfour, qualified himself to become a ship- 
wright surveyor by rising towards the rank of 
captain in Her Majesty's Navy, and we presume 
that the same liberal training which pervades that 
service, enabled him to pronounce the boilers of 
the Vanguard to be ‘very bad,” in spite of their 
having been built only t years ago by eminent 
engineers, Messrs. J. and W. Dudgeon, of London, 
by whom they were tested to 130 lb. to the square 
inch, and of their having only just been repaired 
and pronounced in good condition by a number of 
other practical engineers specially interested in 
their safety, We find in Mr. Balfour's report no 
grounds for pronouncing the boilers unsafe except 
his ipsi diaié that they are ‘still in a very bad con- 
dition,” and the statement that ‘‘ the principal leaks 
are in the middle furnace, and the boilers, in my 
opinion, are bad.” 

We are aware of course that we are not at the 
present moment to form a definite judgment on 
the case, and it is impossible to bring home a direct 
charge of incompetence against Mr. Balfour until 
the boilers have been again thoroughly examined on 
the return of the vessel, and it is satisfactory that 
the owners promise this shall be done in a few 
weeks, Itis, however, significant, as indicating the 
care with which Mr. Balfour examined the ship, that 
he speaks of the boilers being bad, as if she had two 
or more, whereas in reality she —— to have had 
only one. But the action of Mr. Balfour, even sup- 
posing the boilers turn out to be eflicient, is not the 
worst feature in this case, as showing the use to 
which the recent Act is capable of being applied. 
Mr. Balfour's report is sent to the Assistant-Secre- 
tary, Marine Department, Board of ‘Trade, Mr. 
‘Thomas Gray, and that gentleman forwards a copy 
of it to theowners of theship, accompanied by a letter 
signed by himself, of a most offensively threatening 
character. He says: “The Board desire me to 

oint out to you the responsibility cast on the owner 
F the above-mentioned section (Section 1V. of the 
Merchant Shipping Act, 1875), and I am to add 
that the ship will be detained upon her next arrival 
in the United Kingdom, until her boilers have been 
surveyed, after which it will be for the Board to eon- 
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sider whether they should institute proceedings in 
the matter.” A copy of this communication appears 
also to have been sent to Lloyd's, where presumably 
the ship is insured. ; 

We need not dwell upon the annoyance it would 
cause to any shipowner in the habit of keeping his 
vessels in good order and who had just been effect- 
ing alterations in a boiler to increase its efficiency, 
to find his name thus handed about among his 
underwriters, as sending an unseaworthy os | to 
sea, and being under a threat of legal proceedings 
by a Government department. What we would 
point out most strongly, and what Messrs. Bucknall 
and Sons by their reply to the Board of Trade show 
they feel very keenly, is the grave responsibility 
thrown upon them im the event of any untoward 
vccident happening to the ship before she arrives in 
London, Suppose anything happened to the vessel, 
quite apart from the boiler, and led to the loss of 
the ship with all hands. Some of the most impor- 
tant witnesses as to the condition of the boiler, the 
engineers and the captain, would be removed from 
the scene. And putting the case generally—with- 
out in the least wishing to impute dishonour to Mr 
Balfour—it would depead to no small extent upon 
the account given by the superintending engineer 
and the Board of Trade surveyor of the extent of 
the leaks, weeping, or hissing which took place at 
Newcastle, whether the owners would be rendered 
liable for the loss, or whether the underwriters 
would contest the insurance. 

Or suppose the boiler should burst from some 
aecidental cause which could not have been foreseen 
in port, it would place a most unfair onus on the 
owners to have to prove, against the forewarning of 
the Board of Trade, that the boiler was not in bad 
condition 

Matters such as these are of the gravest import- 
ance to the mercantile marine. They depend more 
upon administration than upon legislation, and 
whatever laws Parliament may make for the wel- 
fare of seamen or for improving our merchant 
shipping, it must depend upon the spirit in which 
they are carried out, and the competence of those 
who administer them, whether they are to become 
a blessing or a curse tothe nation. For this reason 
we hope this case of the Vanguard, like that of her 
more unfortunate namesake of the Royal Navy, 
will be thoroughly investigated, and the respon- 
sibility be brought home to the shoulders on which 
it should rightly be placed. It is unfortunate that 
under the Acts now in force, any surveyor has power 
to report a ship unseaworthy, whether he has any 
special knowledge of the part of the ship he con- 
demnsor not. It therefore rests with the authori- 
ties to appoint professional men conversant with 
all parts of a ship and her engines, or at least to be 
careful how they harass the public by acting on the 
reports of men who can have had no practical 
knowledge of the matters they reportupon. Who 
is responsible for the selection of surveyors to the 
Board of Trade we know not. Probably few out 
of the department do know, and fewer still would 
contend that they have not been made with a want 
of discrimination seldom witnessed in organising a 
a large public body. The Board itself, we know on 
the best authority, is a myth, and it is generally 
believed that the powers of the phantom Board are 
wielded by one or two permanent officials who 
usually act in the name of the Board, If so, we 
trust they will profit by the lessons which are con- 
tinually being taught around thera, and learn while 
there is time not to tempt fortune too far in defence 
of principles unsound in themselves and condemned 
by the public at large, as well as by most of those 
who have devoted time and study to the important 
subject of shipping legislation. 


THE NATIVE GUANO COMPANY. 

With an amount of persistency, perhaps never 
before equalled, the Native Guano Company nder 
the guidance of Mr. C. Rawson, the general ma- 
nager, has passed through a series of changes of 
fortune that have left behind them traces of victory 
to which no other sewage-treating company of any 
kind can lay claim. Entire loss of capital; most 
damnatory reports of the Royal Commission on the 
Pollution of Rivers, who devoted a special report 
on the A B C process; the former failures at Hast- 
ings and other places—have not as yet quenched the 
vitality of this company. On the contrary, they 
are reviving with fresh youth and capital, and pro- 
mise, despite all past damaging circumstances, to 
become an eventual success. 





The “annual meeting,” although this was long 


deferred beyond the proper time, was held last] pa 


Tuesday. We gave a brief analysis of the report 
last week. From this it appears that, after much 
negotiation, the company have been enabled to 
make definite arrangements with the authorities of 
Kingston-on-Thames for the treatment of the 
sewage, and under such circumstances as promise a 
reasonable amount of success. One advantage is 
that the works are situated near to the Thames, 
and, consequently, much expense in respect to car- 
riage of saenid may be avoided. Mr. Crookes, 
F.R.S., presided at the meeting, and in moving the 
adoption of the directors’ report he stated that 
some explanation was required consequent on the 
delay of calling the meeting. ‘This was partly due 


ito the length of time which had been required to 


settle matters with the Kingston authorities, it 
being an essential point that some place, near Lon- 
don, should have been chosen by the company for 
the practical illustration of the A B C process. He 
then entered into a kind of history of what may be 
termed the factious opposition that has been shown 
on the part of small or casual shareholders, stating 
that the directors had exercised their discretion in 
refusing to transfer shares to persons who had 
simply the purpose in prongs them to ~ bee 
the general interests of the company. Perhaps 
some of these fractious would-be shareholders are 
not aware that an article appeared in the Quarterly 
Journal of Science in 1870, then nominally under 
the editorship of Mr. Crookes, that entirely con- 
demned the ABC process. The subjoined note 
gives full particulars in reference to this matter.* 

Mr. Crookes further stated that an abstract of 
the accounts would be forwarded by post to each 
(registered) shareholder, From this it would be 
seen that the Y ewe assets of the Native Guano 
Company would amount to something like 24,000/. 
This result, we presume, has arisen from the issue 
of the fresh capital, possibly in part at a premium, 
considering that the Native Guano o/d 5/. shares, 
which a few months ago were quoted at 2/., have 
since risen to 7/. or 8/., but are now quoted at 34/. to 
44/., while the new 1/. shares are quoted at $ to 1j 
premium, 

In regard to the expense of erecting works at 
Kingston, the estimate would seem to be at about 
12,000/. Mr. Crookes further stated that the whole 
of the sewage of Leeds, amounting to about 
12,000,000 gallons daily, was now under successful 
treatment by the A B C process, so far as producing 
a good effluent is concerned, and that a small profit 
might be made by the company, taking into account 
the bonus allowed by the Corporation, and the sale 
of the manure, which, as we have already stated, is 
necessarily of an inferior character to that which 
the company produced at Leamington. At the 
latter place the native guano was eagerly sought 
after at the price of 70s. per ton, the demand being 
far greater than the supply. At Leeds Mr. Crookes 
estimated its value at about 1/. per ton, To test the 
value of the manure produced at Leeds, the company 
have sent out large quantities to farmers. Out of 
twenty-five reports that had been received in reply, 
it appears that five or six were very good; about 
the same number gave bad reports, and the rest 
were neutral. 

We have thus stated, almost verbatim, the fa- 
vourable condition in which the Native Guano Com- 
pany at present appears in respect to its financial 
prospects. It has had several respites from financial 
ruin, and we sincerely trust that past experience 
will lead to a more prudent course in the future. It 
is certainly a sign of wisdom, that the directors 
have at last awakened to the fact that a capitation 
fee should be charged on the population of towns 
whose sewage they undertake to treat. It appears 
that according to present arrangements, the corpo- 
ration of Leeds isinclined to pay 15,000/. a year for 
the purification of the sewage. We have frequently 
pointed out that all the companies that have hitherto 
proposed to treat sewage have made that serious 
mistake of proposing to make their profit simply 
from getting the manure, and the Native Guano 
Company in its early stages actually entered into 
engagements at Bolton, Leeds, &c. on this basis, 
Experience makes both individuals, and even, if 
possible, companies wise, and we trust that thig 





* Quarterly Journal of Science for October, 1870, is 
here referred to, at page 512. The adverse se of the 


Royal Commission is named in regard to the ABC 
oom, and it is added that, “the sewage treated on this 
plan is not defecated, and the manure produced is ex- 
tremely poor.” 





fact will not be lost on the directors of this com- 


ny. 

In the report of the directors, and in the remarks 
at the meeting, reference was made to the antago- 
nistic position which a portion of the press had 
taken against the Native Guano Company, and the 
Metropolitan Board of Works was equally blamed 
for its despotic action in regard to the company. 
We leave the Board of Works to defend itself, and 
equally leave such attempts of the press as have 
been simply dictated by Stock Exchange specula- 
tions to “‘ bear” the company to contempt. In our 
criticisms of the actions of the Native Guano 
Company up to the present time, we have simply 
stated facts that not one of the directors dare 
gainsay. In fact, whatever censure we have made 
on their past proceedings has been mild compared 
to that which their own chosen committee gave last 
year, and which was so strong that at the annual 
meeting in 1874, which was reported in our columns, 
an appeal ad misericordiam was made that it should 
not be publicly read. 

In conclusion, we have but to add that if the 
future of the Native Guano Company be guided 
by sound commercial and scientific common sense, 
they may have a fair success. They have a good 
example set them at Coventry, and with a little less 
pretension and more practical work they may 
achieve a position they have long aimed at with 
great energy, but have yet failed to attain for want 
of prudence, economy, and what we may call— 
business patience. 


THE STEAM TRIALS OF HER 
MAJESTY’S SHIPS.—No. II. 
MEASURED Mite TriaLs — continued. 

We have seen that on deck there is no room for 
error, that the result is perfectly reliable ; and we 
shall show that with respect to the working of the 
engines and boilers every effort is made to insure 
results equally trustworthy. We quote here in full 
the instructions bearing upon this branch of our sub- 
ject; they leave no doubt as to what is intended ; 
and we are quite certain that as a rule there is not 
even a suspicion of “ jockeying.” We remember 
one or two instances, reported by ourselves and 
others, which were rumoured exceptions to the 
general fairness; but the mere rumour called forth 
denials prompt, authoritative, and categorical. 
Therefore, we consider ourselves justified in assum- 
ing that the work in the engine room is equally as 
well and impartially done as the work on deck. 


Instructions relative to the Trials o 
at the Measured 


A trial at the measured mile is to take place when the 
engines are erected; after every extensive repair of engines ; 
and when all the weights are on board after the ship is placed 
in commission. 

As a rule the trials should not be made when the force 
of wind exceeds 3. 

If during the trial any defects should occur to the ma- 
chinery or ship, the ship is to be at once removed from the 
measured mile. When the defects have been made good the 
trial is to begin afresh. 

The ship on trial is to be under the charge of the Captain 
of the Steam Reserve; who is to be accompanied by the 
Chief Engineer of the dockyard or one of his assistants, and 
by the Chief Constructor of the dockyard or one of his assis- 
tants, as well as by the Chief Inspector of Machinery Afloat 
of the Steam Reserve. 

Reports of trial are to state whether the engines and boilers 
did or did not work in a satisfactory manner and whether 
they are or are not in all respects fit for service at sea. If 
the trial is not satisfactory the reason is to be stated and the 
time that it will take to render the machinery fit for service 
at sea. 

The engines and boilers are to be worked to the utmost 
extent of their capabilities, not only when running the mile, 
but during the whole of the intervals between the several 
runs. 

The coal used both for the trials at the measured mile and 
at the six hours’ trial at sea is to be good hand-picked Welsh 
coal of any of the following descriptions :— 

Ynys-faio Merthyr, 
Davis's Merthyr, 


Ferndale, 

Powell's Duffryn, 
Sqwborwen Merthyr, 
Fothergill’s Aberdare, or 
Nixon's Navigation. 

Prior to all trials at the mile of new engines and boilers, or 
of those which have been extensively repaired, each safety 
valve is to be taken out by the chief engineer of the dock- 
yard and measured, and its weights weighed, in order that 
the exact load may be entered in the 

The best trained stokers that can selected from the 

are to be employed, and it is desirable that 
epee : a = stokers should be retained, ro 
ti as far as ma practicable, the same men shou 
attend all trials. . 
Steam must not be partially shut off when the ship is not 
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Tavis IlL—Details of Revolutions, Pressure, and Power on the Full-Power Trial of the Twin-Serew Ship Stemfirst. 
































A. B. C. | D. E. F. 
{_ ig wf 
Revolutions per Knot. | Revolutions per Minute. (Indicated Mean Pressure,| Indicated Horse Power. 
NOUMBER OF Observed } 
Ruy. Time. — — The a j RROD TAR Goes TE RE. 
| Starboard Port. Starboard.; Port. | Starboard.| Port. | Starbosrd.| Port. 
_—_ —_— i | j \ 
m. 6 | j 
1 3 55 282 285 | 72.00 72.77 =| 24.3 24.45 2448.46 | 2489.92 
2 . 216 219 70.82 71.80 =| 24.15 2435 2393.47 | 2446.68 
3 3 58 289 291 | 74.42 74.93 24.2 24.3 2550,34 2548.10 
4 an 214 216 71.33 72.00 25,15 25.1 2510.52 | 2529.07 
5 4 5& | 295 209 72.24 73.22 24.05 24.15 243135 | 2474.58 
6 2 57 | 208 210 | 70,51 18 | 25.6 25.75 2526.07 | 2566.01 
Total 30 58 1904 | 1820 «| 431.32 435.90 147.45 148.10 | 1483021 | 1505.37 
ACEC Se See — s —_—}|—_-_—_ —_ |__ — | — —_———| | 
Mean 250,66 253.33 71.83 72.65 24.57 2468 | 2471.70 2508.59 
| 


on the mile, in order to obtain a higher result when she is 
running the mile.* 

When engines constructed to work with highly expanded 
steam are under trial, the expansion valves are to be so 4 
lated as to keep the steam on the point of blowing off, but 
the engineer officers attending the trial are to take especial 
care that the power of the engines is never reduced in any 


j 
‘ 
| 


way when off the mile, in order to increase it when on the | 


mile.* 

When ships which have new engines not yet received from 
the contractor are under trial at the measured mile, the 
engines and boilers during the trial are to be under the 
charge of the contractor or his agent, who is to have the whole 
responsibility and management; but it is to be clearly 
understood that the trial is to be conducted in strict accord- 
ance with the regulations laid down for all trials at the mea- 
sured mile; and the engineer officer from the dockyard and 
the Chief Inspector of Machinery of the reserve will each, at 
all times, be responsible to the Captain of the Steam Re- 
serve that these regulations are never deviated from. 

Engine contractors are to be allowed such preliminary 
trials under way as they may consider necessary to get the 
engines in proper order for the official trial. 

A copy of these regulations is to be given to the contrac- 
tors or their agents attending the trials. 

Next with respect to the power. We have seen 
that a measured mile trial is directed to take place 
after the éngines are erected ; and it is this trial 
which is referred to in the clause common to all 
specifications where the contractor undertakes 
that the engines shall develop a certain specified 
power. 

If we go down into the engine-room during the 


trial, we shall find indicators on each cylinder, | port 
| whilst the mean of the above Table obtained by 


and one or more “ Indicator-jacks,” as they are 
popularly and not inappropriately called, together 
with an assistant group of lads ready as soon as the 
ship is running the mile to take the diagrams. 
have already seen that when the Captain of the 
Steam Reserve pronounces the very commonplace, 
but in this case significant word, *‘ on” or “ off,” 
a signal is made to the engine-room, The signal in 
our case was the ringing of the telegraph bell. At 
the moment each signal is made the numbers then 
showing on the counters are noted; the difference 
between the ‘‘on” and ‘off” of each pair of en- 
gines gives the revolutions per mile entered in 
Column C of the annexed Table IiL.+ 

During each run over the measured knot at least 
two complete sets of diagrams are taken, the de- 
tails of ship, date, starboard or port—forward or 
aft—engine, pressure of steam, vacuum, number of 


the run, and whether at full or half power are | 


filled in ; one set is sent up to the Captain of the 
Steam Reserve together with a slip showing the 
number of revolutions made during the run, and 
one set retained by the dockyard officers. 

The number of revolutions per minute is calcu- 
lated from the number per mile by dividing the 
latter by the number of minutes in the observed 
time, and the mean pressure being obtained from 
the cards in the usual way, the horse power indi- 
cated for each run is calculated separately. 

The practice with regard to determining the 
mean indicated horse power of the whole of the 
runs varies slightly, but the results are so nearly 
equal that it is a matter of small moment which is 
selected. Yet the subject is not without interest, 
as showing that there are more ways than one of find- 
ing what may be called the true mean, every one 





* The italics are our own. 

+ Sometimes—and, perhaps, this is a better way of ob- 
taining the revolutions per mile—the counter paw! is worked 
by a string from the lever for working the indicator. Be- 
tween the runs the string is secured in such a way that the 
counter remains at rest. When the “on” signal is given 
the string is released and the counter starts from a number 
previously noted ; and when the ringing of the bell indi- 
cates the end of the mile the string is pulled up as before, 


and the number now shown is written down. The difference 
of these numbers is the number required. 


We | 





giving a different result, yet every one presumably 
correct. 

For reference we have brought together in Table 
III, the several details of revolutions, pressure, and 
power on the trial of the ship we have selected 
to illustrate this article. We may observe in pass- 
ing that the ship in question is not named in the 
Official Navy List, and itis very improbable that any 
of the details of its trial will be discovered among 
the Admiralty archives, 

If we calculate the power by means of the for- 
mula 

mean revolutions X mean pressure X constant* 
we obtain different results according to the method 
we adopt for finding the mean revolutions. For 
instance, the mean revolutions of the above Table 
is the sum of the several means divided by 6, viz., 
71.88 starboard 
72.66 port - © 


| but if we divide the total of Column C (revolutions 





per knot) by the total of Column B, (observed 
time) we get 

72.02 starboard 

3.78 pork <9 
whence we obtain from (6) 


__ § 2471.54 starboard 
LE.P.= {350020 port; : 


and from (7) 
__ § 2476.35 starboard, 
LE.P.= {2018.0 


adding together the LH.P. of the several runs and 
dividing the total by 6 gives 
LHP.— 1 3508.89 starboard, 
2508.89 port. 

As already observed, it is a matter of small 
moment which result is selected. For simplicity, 
the first method appears to us preferable to either 
of the others; oan therefore, we have used it in 
our report of the trial of the Stemfirst. 


* Constant for Stemfirst = 1.39944, whose log. is 0.1459543, 
We calculated our constant by means of the formula, 
Constant for two equal cylinders without trunks : 

=D*x8x.0000052 =. ‘ » 
or, in logarithms, 2 log. D + log. 8 + 5.9786369 
where D =the diameter of the cylinder in inches, 
and S=the length of the stroke in feet. 

We commend this formula to our readers for its simplicity. 
We do not remember having seen it quoted anywhere, and 
we ourselves have found it useful. It is obtained as follows: 

The indicated horse power of two equal cylinders without 
trunks = the number of revolutions per minute the in- 

dicated mean p e X the area of the piston in 
inches x four times the length of the stroke in feet 
-- 33000 
Rev. x LMLP.x D? x .7854« 4 833000 
Rev. X L.M.P. x D* x8 x 0000952 
In which D* x $x .0000952 is constant. 
For two equal cylinders with trunks the constant becomes : 
(D+d)x(D-—d)x8x.0000962 . =, (2) 
or, in logarithms, 
log. (D +d) + log. (D — 2) + log. 8+3.9786369 
where D = the diameter of the cylinder in inches 
S = the length of the stroke in feet. 
and d = the diameter of the trunk in inches. 

This is obtained as follows : 

The indicated horse power of two equal cylinders with 
trunks = Rev.x1.M.P. x the effective area of the piston in 
inches x 4 5+33000 

But the effective area of the pi in inches=the gross 
area of the piston less the area of the trunk 

=D* x 7854 — d* x.7854 
=(D?*—d*) x .7854=(D +d) x (D — d) x .7854. 
-*. L. HP of two equal cylinders with trunks 
= wr LM.P. x(D+d)x(D—d) « .7854x48-—- 
8000 


=Rev. x LM.P.x(D+d)x (D —4)x 8 x 0000952 
In which (D+d)x(D—d) x 8 x .0000952 is constant. 
The constants for single cylinders may be obtained by 

substituting .0000476 for .0000952 or 6.6776069 for 5.9786369 

according as we use the natural or logarithmic form. 








The mean revolutions per knot inserted in 
Table IIL, and repeated in the report of trial, is 
obtained in the rough and ready way of dividing the 
total by six. The result is no doubt near the truth ; 
but there is another way, suggested seme years ago, 
to which we may refer, From the totals of 'Tabic 
11]. we see that in 20 minutes 53 seconds, the re- 
volutions made by the engines were : 

1504 





1520 port, 
whence the revolutions per hour are 
1504 P . 
1504) 69 22099 4321.15 starboard, 


4367.12 , 
| therefore, if the true mean speed of the ship in 
knots per hour be 17.534, the true mean revolutions 


per knot are 
4321.15) . _ $246.44) . 250.66 starb. 
shozia | 17-50 - { 349.00} instead of {eee port. 

To show what _——e are taken to prevent 
the occurrence of error we quote the regulations 
bearing on this part of our subject: 


Instructions Relative to the Steam Trials of Her Majesty's 
Ships at the Measured Mile. 
IspicaTors anD InpricaTor DiaGRams. 

It being of the greatest importance that the power de- 
veloped by the engines of ships under trial at the measured 
mile be ascertained with the utinost possible accuracy in order 
that correct conclusions may be drawn respecting the per- 
formance both of the engines and of the ship—some re- 
sponsible officer of the dockyard factory is personally to 
superintend the taking of the diagrams, and to satisfy himself 
that they are carefully meas and ali the calculations ac- 
curately made, 

Every care is also to be taken to avoid error arising from 
obstructions in the indicator pipes from sudden bends, or 
from any other causes calculated to lessen the pressure of the 
steam on the piston of the indicator. 

The indicator di ere to be taken as nearly as 
possible at equal intervals of time during each run, in order 
to obtain the real mean pressure in the cylinders. 

The indicators are to be under the charge of the chief en- 
gineer of the dockyard, who is responsible for their correet- 
ness, and he is to test them in the presence of the Chief In- 
spector of Machinery Afloat, at least once each month. 

Richarde’s indicators are to be used on all trials of engines 
made under the superintendence of the dock yard officers ; and, 
to prevent the occurrence of errors as regards the number of 
revolutions, counters are always to be used. 

An indicator diagram taken at each run is to be given to 
oo ee of the Steam Reserve or officer superintending the 
trial. 

Original indicator cards taken during the trial from each 
— top and bottom, are to be attached to the report of 
trial. 

When the ends of the supporting trunks are not exposed to 
steam, their diameters are to be noted on the reports of trial, 
and a note to say whether their areas have been deducted in 
calculating the indicated horse power. 

The coal used during the trial is generally put on 
board fresh a day or two before the trial takes 
place. It is stowed on the upper deck in bags, 
which are struck down into the stokehole and 
emptied in front of the fires as required during the 
trial, and a special note ren pag the kind and 
quality of the coal is inserted in the report of trial 
sent into office. 

This striking-down seems to be a clumsy way of 
getting the coal, and it has been the cause of not a 
few accidents, fatal and otherwise, to the men below 
We do not quite see why the coal should not be in the 
bunkers. We know that one or two attempts in this 
direction have not succeeded well, but we suppose 
another stoker or two must be killed ere a change is 
made, At one, if not two of the dockyards, an at- 
tempt is made to ascertain the consumption of coai 
per indicated horse power per hour during the mea- 
sured mile trial; but we fancy that as there is only 
about two hours at full power, the figures must ne- 
cessarily be looked upon as only approximating very 
roughly to the truth. 

‘Lhe relative values of the coal used during the 
trial is represented approximately by numbers, The 
scale ranges from 1 to 10; 10 represents coal of the 
best quality, and in its best conditon ; 9, 8,7. &e., 
represent coal of an inferior quality and condition, 
These numbers are in constant use throughout the 
Royal Navy, and they furnish a ready, although 
rough, way of expressing an opinion respecting 
the quality of the coal. 








THE FACTORY ACT COMMISSION, 

Durtne the past week the commissioners appointed under 
the Factory Acts have held a sitting at Glasgow, under the 
presidency of Sir James Fergusson, the other commissioners 
being Lord F. Cavendish, Lord Balfour, Mr. Knowles, M.P., 
Mr. Brand, and Sir George Young, acting assecretary. Mr. 
Holms, M.P. for Paisley, and a partner of the firm of W. 
Holms Brothers, manufacturers of stuff goods at Glasgow, 
stated in evidence in regard to the Act of 1874, shortening 
hours of labour in factories, that in Glasgow, as a rule, 
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ere, when the number of revolutions of the engines 







































































ij and run six times over the measured | 





rr ler A for ur specially o e | knot th 
there * m a great demand f - . Be ial p .. = ] required to do one knot was found to be 1357. The 
a Lar acter & ose +O wo Rye t difficulty | number of revolutions done during the hour (24,700) divided 
bad ¢ x ae * b ; : now of | by the namber required to do one knot (1357) gave the 
existed 1 ' " - de AR Mas. - | pamber of knots done in the hour's runas 15.202, a result 
the Act was exter to other factories, the law, as I how | . 104 is certainly most satisfactory. The following are the 
“ io affect te manufactures. Mr. | —jeulations for the measured knot runs : 
7 , ent taille pr we the ¢ inion he had | Runs over the Measured Knot 
. ually ¢ present law would affect | ——— a A le —crntrertin tn bam — 
; especially referring to the al umaly | Up Down. 
{ bleach works, &c., where lost time | 
As regarded textile manufactures the | 
trade w 1 be ser affected by the Act 
‘ ’ t é f ng persons under Time S Vv. Time S. Vv 
irs of +, owing to the fixation of an educa > 
urd, w ther trades t employ persons of A = ie ——— ae 
fa Ca : tly t latter would | 5. Ot min. sec 
ley { iso leay he loyers of 1 ; 2) 1455 «(10 »s 9 2 s 239 98 | 2h 
in little hope of geiting competent; 3° 3 2 1465 102 245 4 3 5 1294 105 | 25) 
He « fered tha ms even the interests ; 38 1466 100'25 |6 3 7 1261 105 | 2 
5 t it 1 by leg ! 
A 1s ile « u » tt vay » find the number of revolutions of the engines required 
ta . worn in over one knot in still water 
' , tae hers. He Let «= Number of revolutions per knot in stiil water. 
i ' y system = Velocity of tide 
v : i 5 l, a system k Revolutions with the tide ¢ =Time with the tide. 
in. | pect to the ht against the tide. ¢ against the tide 
all y Mr. Holms| Then distance run by boat with the tide in knotse=1—n ft 
' then = and it required | - , against =l+nf, 
Ket eal + P er | Number of revolutions made under the cireumstances re- 
, oan wanted «| spectively 
M Mi pa on R=e(l~nt). . . (l R,=z(l+nt) . . @& 
‘ i874. t ¢ labour were | Roi-nt of R+Ent,=Ei—Rynt. 
te va un. Mr. | m i+nt 
the | Master | n (Rt, +R, 9=R,-B as -B 
\s i {I sail tha Ww ’ R + Ryt 
: of the Act of 1867 had been satisfactory, but | R 
’ ! tion of the law in respect to the employ- | but from 1 whe: i—nt 
me iw en, especially in cases where great pressure | . - 
was wnly bere ht to ar the business of a printing } := R - Rt, +R, ¢ 
r lesers. Stewart ar Watson, re resenting the paper | 1—t( R\—R ) t+ 
' ~ l, wh pre I ess required, that they | Rt,+R,t. 
t! power of « loying 3 ung persons over | R, R t, t v 
t 1 years of age up to? e.m. A deputation of working | 153 1239 201 178 1339 
pr 5 py the i g n by the masts | 1460 1204 203 155 1376 
ur y a instead f an increase of hours per 1466 1261 218 187 1356 
w They particularly objected to any sion for the 3)4071 
it yment of women, and boys especially, in | 1357 
th , re Altogether: the evidence of masters and | Sneed of boat » ‘ : 
each department of trade, was generally in opposi- | in knots pe ’ = Revs during bour 18.202 knots. 
equa a seltish appreciation of hour j Revs. per knot 
with regard to the general good | On the way up to London, the vessel was run past a 
| small schooner at a speed of 10 knots, and a dummy tor- 
| pedo was launched against her side. The torpedo struck 
FAST TORPEDO LAUNCHES, | the schooner amidships at about 6 ft. or 7 ft. below the 
On Saturday, 1ith inst., a steam torpedo launch built by | water level, and had it been filled with its charge of dyna- 
| fobn I. Thornyeroft and Co., of Church Wharf, | mite (25 Ib.) the schooner would undoubtedly have gone to 
( ‘ Lust Hungarian Government, wa put | the bottom 
1 her trial on t Thames below London Bridg The} The torpedo gear in this vessel consists of two poles 38 ft. 
sions of the vessel are, length 67 ft., beam 8 ft. | long, one on either side, and so arranged that an attack 
f snd the builders contracted that she should attain and | may be made directly ahead of the boat, in which case the 
i na run of one hour's duration, a lof 15 knots. | boat must be stopped and backed off her enemy immediately 
I en the | rs of the vessel there were present, Baron | after the explosion, or on the broadside, when the boat may 
Spaun, Naval Attaché, Austro-Hungarian Embassy ; the | be ke pt going ahead all the time, and so saving the time 
\ t la Tour du Pin, Naval Attaché, French Em- | which would be otherwise lost in stopping and backing. 
' {1 Mr. Schneider, Chief Engineer, Austrian The importance of speed in such a dangerous operation 
Nav is, as sinking an ironclad can scarcely be Sreveaieh. The 
(iter moving slowly through the pool on account of | difficulty of hitting a moving target is well known to those 
the number of barges and boats in the way, a start was | who have tried to hit the running deer at Wimbledon, and 
ule a little above the Thames Iron Works, and the fol-| the velocity of a torpedo boat running at 18 knots is over 
ywing are the details of the run Fe ft. per second. High speed also gives men confidence, 
OrrictaL TRIAL oF THE AUSTRIAN TorPEDo Boat hy affording them a chance of returning safely from an ex- 
One Hour's R pedition which is really a forlorn hope, and this lessens the 
September 11th. 1875 diffieulty of finding men for such work. > > 
| Another important matter in such operations is silence, 
| and this is secured in Messrs Thornyeroft and Co.’s boat 
Rev \ Position | by making the engines condensing, so that the puffing noise 
. | in the chimney, which is almost a distinguishing feature in 
| the ordinary steam launch, is entirely done away with. 
| We may remark that this boat was inspected by Captain 
5 tarted full speed a little | Singer and the members of the Admiralty Torpedo Com- 
Thames lron Works. | mittee on Tuesday last, when they had an opportunity of 
; ( bpposit 'hames Iron | seeing her running at her highest rate of a We trust 
Work now that the Vanguard's disaster has shown the weak 
Wwe Dockyard sheds. | point in our ironclads’ defences, that something may be 
North Woolwich Gardens. | done by our Government to put us on a par with foreign 
Pier, Beckton Gas Works. | governments in the matter of offensive torpedo warfare. 
Powder M ne Most of the Continental governments are supplied with 
Outlet of opolitan | these useful little vessels, and we believe some of the Trans- 
S s, ( ss 'atlantie governments contemplate ordering them in 
I | juantitics 
I ’ < = oF 
. » | 
Ne de groaelys seerg BLAST FURNACE HEARTHS, 
» second | To Tae Eprror or ENGINEERING. 
pose oh Bavedesss |} Sre,—In last week's ENGINEERING you have given in 
; » Wien | extenso Mr. Charles Wood's paper on “ Further Improve- 
: | nents in Blast Furnace Hearths,”’ read before the Iron and 
2 ir nd Rail ». | Steel Institute in Manchester. As I represent in this 
| 2 e 1 in Lower Hope | country Mr. Liirmann, whose invention bas been men- 
R | tioned therein, may I be permitted to make a few re- 
| marks ? 
| Whether or not Mr. Wood's invention is but a colourable 
| imitation of that of Mr. Lirmann, well-known as “ Liir- 
mann's Closed Hearth System,’’—as much so as the inven- 
number of olutions was taken by | tions of Mr. Ferrie and of Mr. Green of Brymbo, which 
Walker ief al ghteman at| Mr. Wood deseribes as such—is a point which will soon be 
fbornyere nd ¢ s. The vessel was them run | decided in a legal court, therefore I must not here dis. 





Mr. Wood seems to have some strange notions about the 
blast furnaces on the Continent. I dare say the Continental 
ironmasters will be highly surprised to learn that, accord. 
ing to Mr. Wood, about eight years ago, they have had 
rincipally to do with small furnaces, possessing no fore. 
hearths, and in which the slag was drawn off periodically. 
Perhaps Mr. Wood will be equally surprised to learn that 
there are furnaces on the Continent making more iron than 
any in the Cleveland district, and producing a proportionate 
quantity of slag, the ore containing about the same propor. 
tion of iron ag the Cleveland mine. There are ironworks 
using a much poorer mine, the mixture of mine and flux 
containing only 23 per cent. of iron ; the furnaces turn out 
about 400 tons each per week ; the quantity of slag may be 
easily calculated therefrom. All these furnaces are work- 
ing on Lirmann’s closed hearth system. 
I can understand ironmasters hesitating to adopt onr 
plan where the slag is tough and limy, as for instance in 
hematite furnaces, as they may think it doubtful whether 
such slag will ron through the scoria block ; but itis incom- 
prehensible to me why the production of slag in large quan- 
tities should be an obstacle to the adoption of Liirmann’s 
system, as the hole in the scoria block may be made corre- 
spondingly large. 
Mr. Wood thinks it a defect in our system that the slag- 
ging hole is not placed over the tapping hole. There is no- 
thing to prevent us from doing so, and im fact Mr. Liirmann 
made his first arrangements in this manner. But as his 
invention admitted the placing of the scoria block at any 
convenient place, he availed himself of this advantage, 
thereby making both the slagging and the tapping-holes 
more accessible, and the work to be done there easier; the 
surroundings can also be kept cleaner and neater. If Mr. 
Wood has found from experience that the body of iron will 
be where the slag is drawn off, he forgets that he has had 
only to do with furnaces with fore-hearths, and that it is 
quite a different affair in a completely closed hearth, where 
neither slag nor iron are subject to oscillations, but remain 
level, the pressure of blast being on every point of the sur- 
face the same, and the slag being discharged as fast as it is 
made. 
Mr. Wood states that there are many furnaces where 
our plan had been abandoned through defective working, or 
through prejudice of the men. I believe there are in all 
about half a dozen such ; to nearly all of which Liirmann’s 
system was applied when the furnaces were in blast. This 
practice we fave since found to be a t mistake, for 
such a hearth generally becomes a patchwork, very rarely 
allowing our A ars to be applied in its completeness. We 
have entirely discontinued this for some years. 
f Mr. Wood objects to the water-cooled tapping-hole 
plate, he is welcome not to use it; it is only a minor point 
in Lirmann’s system, and we put it in when the tapping 
hole becomes short. Mr. Wood will soon find out that 
tapping holes will become short, and that he will have to 
provide against this contingency. There is no danger in 
using our plate, andI never heard of any explosions having 
occurred at any of the more than 100 furnaces working on 
Mr. Liirmann’s system. 

It would not be diffieult for me to show the inferiority of 
Mr. Wood's imitation to Mr. Liirmann’s system, but I 
forbear to enter upon this subject here, being afraid of 
occupying too much of your valuable space. 

Yours truly, 
C. HoxsTe. 
21, Great St. Helens, London, 
September 25, 1875. 
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THE SEWAGE QUESTION. 
To THE Eprror or ENGINEERING. 

Str,—I have read with very great satisfaction the article 
in your last impression, and in particular appland the ad- 
vice you give to unite commercial principles with science in 
treating this question. This is what I have endeavoured 
for the last fifteen years todo, and unless sewage farmin 
ean be shown to be remunerative, it cannot hope to snecee 
inthe long run. You point out that our reports to the 
British Association may to some extent clash with my 
claims for damages against the Romford Local Board for 
non-delivery of sewage. Possibly this may be so, but the 
truth is all that I have struggled to bring out, and I am 
content to stand by the trath whether I gain or lose. 
There are, however, one or two points in our various re- 
ports which perhaps may be obscure to persons who have 
not devoted so much study to them as we have done. I 
therefore desire to int out the explanation of cer- 
tain apparent contradictions. You allude to a portion 
of Breton’s Farm being “‘ fallow’’ and some crops being 
ploughed in. We strike our nitrogen balance-sheet on, if 
I recollect right, the 31st of March, and we give a descrip- 
tion of the crops in the ground on that day as compared 
with the same day in the previous year. But on the 3ist 
of March there are necessarily certain fields as yet un- 
sown. They are technically “ fallow,” but they are fallow 
only during a few weeks or months in winter while receiv- 
ing winter sewage in preparation for the summer's crop. 
And as to the crops ploughed in, that was another effort of 
mine to convert as much of the manure as possible into 
vegetation, by first of all growing with the autumn and 
winter sewage a crop of rape the better to store up in the 
soil the sewage passing through it, and then the decom- 
posing rape forms a manure for the subsequent crop. 

The inereasing richness of the soil, and the increasin 
productiveness of the farm are only what I expected. an 
what might fairly be looked for from the terrible im- 
poverished condition in which the farm was when I took it. 
But one reason why the nitrogen accumulates in the soil is, 
no doubt, because the Local Board have appropriated and 
sold to others, as well as used on their own land a great, por- 
tien of the solid faecal matter. This it was which made the 
Vice-Chancellor term them “‘robbers,”’ andas the bulk of the 








cuss it. 


potash and phosphates in most sewage exists in the solid 
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matter in suspension, if that is taken out, the proportion be- 
tween it and the nitrogen is destroyed, and the val 
nitrogen ceases to be the measure of production. It is 
deeply disappointing that all our agricultural experiments 
should be; toa — et eye phy the —— 
the Board in selling me the sewage o! persons, i 
me to believe that I was receiving it, and actually delivering 
to me only that of about 3000 ms. But what I have 
aceomplished under such disadvantages ought to be the 
minimum aimed at elsewhere. 
I remain, Sir, your obedient servant, 
London, September 16, 1875. W. Hops. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesprouaH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’C e at Middlesbrough. The 
market was firm, and at the close prices were higher. For 
No. 3 Cleveland pig iron there was a brisk inquiry. 
Buyers wished to purchase this quality at 52s. per ton, but 
for prompt delivery they had to pay 538. 6d., and for 
delivery this week sellers declared that they had got for 
some small lots as much as 55s. One could wish that this 
rise in prices really meant what it appears to indicate, viz., 
a permanent improvement in the condition of the pig-iron 
trade. As we have already stated the advanced quotations 
are the result of merchants securing all the available iron 
for shipment before the close of the navigation season. The 
total production of pig iron in August was 2300 tons short 
of the previous month, and makers stocks had deereased 
1150 tons. This reduction of supply, together with the 
extra demand for shipment, cansed prices to advance. After 
the shipping season it is believed that the price of pig iron 
will fall as low as 48s. per ton for No. 3. This opinion is 
hased on the very significant fact that the finished iron 
trade’ remains in an almost stagnant condition. There 
are 43 blast furnaces idle in the North of England. It 
will be some time before these are in full operation. 


The Finished Iron Trade.—The lamentable state of the 
finished iron ttade is soon told. Some works are altogether 
idle, others have scarcely anything to do, and most of them 
will finish their contracts in a shorttime. Thereare many 
inquiries but orders do not come to hand. 


The Railway Jubilee.—Interest in the forthcoming 50th 
anniversary of the establishment of railways increases as 
the 27th inst. draws nearer. The necessary preparations are 
being made in Darlington for unveiling the statue of the 
late Mr. Joseph Pease, for exhibiting specimens of the dif- 
ferent kinds of locomotives used since the opening of the 
Stockton and Darlington Railway, and for entertaining 
about 1000 guests to dinner in the Quaker town. 


Engineering and Shipbuilding.—In the North of Eng- 
land engineers are feeling the effects of the continued de- 
pression in trade and are complaining of the scarcity of 
work. On the Tyne, Wear, Tees, and Dates the appear- 
ance of the large shipyards tell of the dulness of trade and 
betoken a hard winter for the workmen employed in this 
branch of industry. 


c »-operative Engine Works. — The advantages of co- 
operation are constantly being put before the public, and 
the arguments used in support of this system appear to be 
satisfactory, but co-operation in practice is occasionally 
illustrated in a very unattractive form. It will be 
recollected that about the time of the agitation for the nine 
hours’ movement by the engineers in Neweastle, the 
Onseburn Engine Works on Tyneside were taken over by a 
ompany and started on the co-operative system. From 
time to time there have been complaints that the works 
were not being carried on satisfactorily, and now it has 
heen decided to wind up the company. For a few years 
the iron works of Messrs. Fox, Head, and Co., Middies- 
hrough, were conducted on a co-operative system, but that 
was abandoned recently, and now the works are carried on 
on the old-fashioned style of master and servant, the 
workman being paid the amount of money he earns without 
regard to any bonus or fancy sum as encouragement. 


The Coal end Coke Trades.—The coal and coke trades 





SHEFFIELD, Wednesday. 

Ironworkers’ Strike at Sheffield.—Several hundred pud- 
dlers, furnacemen, and shinglers employed by Messrs. John 
Brown and Company (Limited), the Atlas Steel and Iron 
Works, Sheffield, have been out on strike for a week against 
an attempt to reduce their wages to the extent of sixpence 
per ton, in accordance with the decision recently given by 
the Staffordshire Arbitration Board. A settlement is, how- 
ever, likely to be arrived at by which the works may re- 
sume operations next week. This week many other works 
and collieries have been partially or wholly closed owing to 


the Doncaster races. 


Failure in the Shefield Steel Trade.—A petition in bank- 
ruptey has been filed in the affairs of Mr. George Edward 
Swift, trading as a steel manufacturer under the designa- 
tion of George Edward Swift and Co., in Blonk-street, 

heffield. The liabilities are estimated to be about €0001. 


with assets not yet ascertained. 


Threatened Disruption of a Miners’ Association.—A 
meeting of eighty delegates from about forty lodges which 
profess to be dissatisfied with the financial, or general, ma- 
nagement of the South Yorkshire Miners’ Association, was 
held at Barnsley on Thursday evening last. After what is 
said to have been an animated discussion, it was agreed to 
ask for a “ full explanation’’ at the ensuing meeting of the 
council of the association. It is that the South 
Yorkshire lodges wish to cast off the Derbyshire branches, 


management. 


last a shocking accident ha to eleven men who were 
engaged in bricking — 20 ft. in diameter, of the 
Hoyland Silkstone Colliery belonging to Messrs. Wells 


Burch, Ryde, and Co. The scaffolding, which was suspended 
down the shaft by means of chains attached to bearers, gave 
way, and with it nine men fell for a distance of over 90 ft. 
The two others clung to the chains. A quantity of bricks, 
mortar, &c. fell with the men, all of whom were dreadfully 
injured. Mr. Jerrold, assistant Government inspector ex- 
amined the place next day. 


Railway pegronnmente near Shefield.—The Man- 
chester, Sheffield, and Lincolnshire Railway Company have 
just completed the laying down of a third line of rails between 
Attercliff and Tinsley, in the Sheffield district. This line is 
now in use, being devoted exclusively to coal and goods 
traffic, so as to leave the two ordinary sets of rails free for 
poeeenge train service. At Tinsley a convenient curve has 
cen constructed from the South Yorkshire line so that the 
Doncaster coal trains may be run direct without having to 
come to Sheffield to be shunted. Between Sheffield and 
Attercliffe, new passenger sidings have been laid down and 
more land for similar purposes been acquired. 


New Sharlstone Collieries Company (Limited).—The 
gross — of this company (which was to pay 27 per cent. 
according to the prospectus) for the half year are 11,4891, 
from which only 1239/. remains for dividend after allow- 
ances for depreciation, &c. The engineer, Mr. Jeffcock, 
reports that the plant and machinery are in good working 
order. The output for the six month was 75,800 tons, the 
opening out of the coal on the other side of the fault, both 
in the Haigh Moor and the Stanley Main seams, is pro- 
gressing favourably, and the coal in both cases is good, but 
the roof is tender. The new engine and ventilating fan on 
the surface are nearly completed. The present state of the 
coal trade is reported to be ‘* bad.”’ 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—During the latter part of 
last week the warrant market fluctuated between 63s. 9d. 
and 64s. 9d., closing on Friday at 64s. 6d. Monday’s 
market was tolerably firm, and a good business was done 
at 64s. 6d. fourteen days fixed, and 64s. 9d. cash, closing 
in the forenoon buyers at those quotations, sellers asking 
3d. more. The afternoon market was strong, and 500 tons 
changed hands at 64s. 9d. Friday, buyers 64s. 9d., sellers 
64s. 10d. The market was —_ firm yesterday morning, 
business being done at 64s. 6d. to 64s, 9d., closing sellers 
64s. 9d., buyers 64s. 7jd. There was a steady market in 
the afternoon, but little or no business was done. Several 
brands of makers’ iron were advanced in price yesterday, 
and Shotts and Dalmellington brands were advanced last 
week. Special brands of No. 1 iron are now rather scarce, 
and hence the prices are becoming strong. From 3000 to 
4000 tons changed hands this morning at 65s. 3d. cash and 
65s. 6d. fourteen days open, closing sellers 65s. 34d., 
buyers 65s. The afternoon market was strong, but without 
much variation in prices. Several brands of makers’ iron 
—ineluding Langloan, Coltness, Eglinton, and Carnbroe— 
are again advanced in price. The following are the official 
quotations for makers’ iron: 
No.1. No. 3. 

s. d. s. d. 


G.m.b., at Glasgow ss os 656 636 
Gartsherrie rs Zod LF 740 640 
Coltness sp Se oe ee 776 656 
Summerlee te P abe 666 66 
Langloan a" ae dé 740 640 
Carnbroe - ; o" au 660 686 
Monkland ar lage a 656 66 
Clyde ne ae rae ae 660 6836 
Govan, at Broomielaw.... aa 660 686 
Calder, at Port-Dundas ... ve 730 646 
Glengarnock, at Ardrossan a 700 &6 
Eglinton 6s "re 640 626 
Dalmellington _,, ih 650 640 
Carron, at Grangemouth 60 — 


Ditto, ditto, specially selected | oa 
Shotts, at Leith . 740 660 


Kinnell, at Bo'ness : si 636 610 
(The above all deliverable alongside). 

Bar iron. a 81. Os. to Sl. 10s. 

Nail rods Red a co » Of. Os. 


Last week’s shipments amounted to 12,932 tons as against 
11,497 tons in the corresponding week of last year. The 
stock in the public warrant stores has lately been increas- 
ing at the rate of 400 or 500 tons per day, and on Monday 
night it amounted to 57,043 tons. There are now 114 blast 
furnaces in operation, as against 110 at the same time last 
year. 


Taluable Shipments of Machinery.—Messrs. Thomas 
Shanks and Co., engineers, Johnston, recently despatched 
a powerful armour-plate shaping machine to the Chinese 
Government, The same firm furnished a similar machine 
some time ago to the order of the British Government for 
similar purposes, and which bas proved highly successful. 
The machine which has just left for China — np- 
wards of 70 tons. On Friday last Messrs, Nei and 
Co., Glasgow, despatched to © four locomotives and 
tenders, with all the necessary app 

Dundee Shipbuilders’ Wages.—It has been resolved by 
the Dundee (shipbuilding firms to reduce the wages of most 
of their workmen by one balfpenny per hour. The ship- 


owing to the firm support accorded by the latter to the | per week, was intimated at the various yards last Thursday 


ters, rivetters, 


afternoon, and will to joiners, carpent 
Colliery Accident near Shefield—On Friday evening and fitters, but not to Circkectthe nor to any of the grasles 


increase, is pre-eminently a 
: - During last mouth 99 vessels, of a 
regis’ tonnage of 12,370 tons, entered the port, while 
the quantity of coals shipped was 21,674 tons, as against 
15,230 tons in the corresponding period of last year. It is 
confidently anticipated that the increase in the shippin 
trade which has heen some time in progress will sti 
continue, and even proceed more rapidly when onee the new 
breakwater has been completed. 


* The Kirkcaldy Harbour Extension Scheme.—In com- 
pliance with the request of the Kirkealdy Harbour Com- 
mission, Mr. George Robertson, C.£., ¥.R.8.E., haa pre- 
pared a pgeet, with plans and probable estimate, in con- 
nexion with the proposed extension of thé harbour. He 
lpg to carry out the east pier a distance of 400 ft. from 
he point of the present wall, and to run out a new west 
pier from near Port Brae church for a length of apwards 
of 800 feet. The east pier would be built mainly of con- 
crete, and the west pier chiefly of timber. For the execu- 
tion of these extensive works, which would give about two 
feet of water at low water of spring tides, Mr. Robertson 
calculates that a sum of about 40,0001. would be required. 


Proposed New Railway.—A survey has lately been made 
with a view to connect Cullen and Buckie, two important 
fishing towns on the Moray Firth, with the Great North 
of Scotland Railway. 








NOTES FROM THE SOUTH-WEST. 
Ebbw Vale Steel Works.—Those fine and extensive 
works, which have lain idle for a few weeks, are again in 
full activity. 


Coal Winning near Bristol.—The Ashton Lron and Coal 
pron a near Bristol, have, after eleven years’ working, 
struck the 4 ft. Gin. seam, which, it is stated, will pone 
them to raise several hundred tons a day. 


Trade at Swansea.—The value of coal is very uncertain, 
although there is an immense quantity available. Business 
genera > exceedingly pact 4 iron rails of a moderate 
section have been quoted at 61, 12s. 6d. per ton, although 
regular dealers speak of 71. per ton. 


Llantwit Vardre.—The celebrated No. 1 vein of coal, 
which is 9 ft. in thickness, has been struck on the Lluest 
farm. 


Trade at Cardif,—With the exception of the coal trade, 
the staple trades of the Cardiff district continue is an un- 
satisfactory condition. Advices indicate an improved tone 
in the iron market, and sellers are firmer in their quota- 
tions, but this does not much affect railway iron ; therefore, 
the change is scarcely perceptible in a district where rails 
are the staple manufacture. There are still but few orders 
in course of execution, and it is hardly necessary to say 
that the works are badly employed. he probability is 
they will continue so, because it is pretty clear that a return 
to activity will be very gradual. Prices still tend down- 
wards, but there is no material] alteration to note. For 
steam coals there is still a very appreciable demand. Thé 
ironmasters, who are also extensive coal sellers, have great 
difficulty in disposing of the small coal, owing to the inac- 
tivity at the iron works. Prices are now low, and leave but 
small profits to proprietors. 


Bristol Tramways.—In the last month 115,000 persons 
were carried, although for a portion of that time there 
were only three cars running. The horses have stood the 
work very well. The exact returns for the month were 
1959 journeys; 5877 miles ran; 115,193 passengers; 
9591. 18s. 10d. recespta. 

Cardiff Sewers.—At a meeting of the Cardiff Board of 
Health, a tender for the construction of a new sewer for 
the western district for 6200!. was accepted. A tender for 
51641. for the erection of the same work had previous! 
been sent in by Mr. Thomas, of Newport, and accepted, 
but he had subsequently given notice to withdraw from 
his contract unless an addition of 15 per cent. was made 
to the contract price, the reason assigned for this course 
being the large quantity of water which had to be dealt 
with. It was deemed advisable not to take any action in 
the matter, further than to accept a fresh tender sent in by 
Mr. Robert Day. 


Holsworthy Railway.—This line is somewhat under 18 
miles in length. It commences by a junetion with the 
Okehampton and Lidford Railway, or little west of 
the already famous Meldon Viaduct, about three miles from 
Okehampton, and runs in a direction very nearly north and 
south. ‘The parishes entered or traversed include those of 
Okehampton, Ashbury, Beauworthy, North Lew, Halwell, 
Black Torrington, and Holsworthy. The line will be a 
single one, but all the over bridges will be constructed for 
a double road ; and the others can be easily widened when 
the necessity arises. There will be no tunnels and but one 
viaduct. is is to be near Holeworthy, of masonry, about 
420 ft. wide and 80 ft. high. It must not be imagined from 
this that the works, as a whole, are light. t various 
ints they are, but there is a great deal of earthwork. 
ruling t of the line is 1 im 77; and the 
highest pomt is its junction with the Okehampton Railway, 
so that the inclines are chiefly in fayour of Holsworthy. 
line traverses is waste, 


| good deal of land which the 








i erent departments ha off 
| The reduction of wages, which will amount tosbout de. 62. umprovable. 
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INGOT MOULDS. 
On the Desi of Ingot Moulds for Steel Rail Ingots.* 
By Mz. W. Hacxwer, B. Sc., A.L.O.E., Westminster. 
Iy casting steel ingots, the moulds used are exposed to 
what are probably more sudden and more violent alternations 
of temperature 


bjected in any other ion in the arte. When an ingot | ©? 
sub) y operation 


mould is filled with liquid steel, the inside surface 


at once strongly er it is protected, as far as pos- 
sible, from the direct action of the metal, by a wash of plum- 


bago, or clay, or lime; and the heat gradually penetrates the | 


substance of the mould until, in a few minutes, the inner half, 
or more, of its thickness is red hot, while the outside is sti 

comparatively cool. The effect of this is, that the metal be- 
comes intensely strained by unequal expansion, the inner 
part being in a state of compression, and the outside in tension ; 
and if the mould is not free from flaws, and made of a soft 
graphitic quality of east iron, it cracks. In fact, in spite of 
every care taken in the selection of suitable material and in 
the pr of facture, by far the ne proportion of 
the rail ingot moulds used give way by cracking, rather than 
by direct wear, after having stood a smaller ora greater 





number of caste. As the expense of moulds is far from being joi 


an unimportant item in the cost of making steel rails, an 
attempt to point out some of the causes of their rapid failure, 
and to indicate by what alterations in their design they may 
be made to last better, may be of some interest to the members 
of this Institute. 

Rail ingot moulds are now always made square or rectan- 
gular in section, with the corners ag hy y bevelled or 
rounded, in order that, in drawing the ingot down into a 
bloom, as much work may be put upon the corners as on the 
rest of the mass, or in other words, that they may be equally 
compressed ; whereas, in cogging or hammering down cylin- 
drical or rather slightly a. such as were tried in 
the early days of steel rail ing (with the idea that 
circular ingot moulds would stand better than square moulds), 
the corners of the bloom produced are but little compressed, 
if indeed the hammer touches them at all; and unless the 
meta! is very sound, and free from red-shortness, they are apt 
to tear across here and there, causing flaws, that show as 
eracks in the finished rail, or that have to be chipped out. 
The moulds commonly used arc either cast in one piece, (Figs. 1 
to 6) in the form of a frustum of an elongated hollow pyramid, 
open at both ends, and slightly smaller at wh than at the 
bottom, or they are made in two parts, bolted or clamped 
together (Figs. 7 and 8). 

A somewhat old-fashioned mould of the former class is 
shown by Figs. land 2, When such a mould cracks in use, 
the crack is invariably in the middle of one of the flat sides 
(a in the drawing), starting from the bottom and running 
vertically upwards. The reason of this is, that the middle 
of each side, as shown by the plan Fig. 2, is the 

which is most strongly heated by the ingot inside 
as towards the corners there is less bulk of hot metal, and 
more cooling surface to carry off its heat; and yet this is just 
the part where the thickness is least ; so that when the ingot 
has stood in the mould for five or ten minutes, and the latter 
has become heated through, the middle of each face is red 
hot while the corners remain black. Thus while the sides are 
expanded and weakened by heat, the corners, particularly 
towards the outside, are —_ cool, and refuse to yield to 
the expansion ; so that the mould is subjected to great strain, 
tending to make the corners curl outwards, away from each 
other, and to crack or tear it open towards the middle of one 
or more of the sides; and such a mould, as already men- 
tioned, always does crack, in just this way, after a very small 
number of casts. 

A modern Sheffield mould is shown by Figs 3 and 4. 
In this the thickness of the metal is equal all round; 
and the alteration, as tending to make the moulds last 
better, and to render them less liable to crack, has been a 
marked improvement; but it has not been carried far 
enough. When a mould of this shape has become heated 
through, by a hot ingot within it, the middle of each side is 
stil) hotter than the corners, though less markedly so than 
the mould first described. Thus the corners, even in this 
mould, are less expanded by the heat of the ingot than the 
sides, so that their tendency is still to curl out is, and, when 
the mould cracks, it cracks most frequently up the mid dle of 
one side. In the form of ingot mould adopted by the writer, 
the object in view was so to adjust the thickness, at different 
parts of the circumference, that the expansion of the metal, 
when heated, should be equal all round. Such a mould 
is shown by Figs. 5 and 6, and one proof that its form 
is nearly correct 1s that, when it becomes heated to redness 
by an ingot of steel cast in it, the temperature of the out- 
side, in so far as this can be judged of by the eye, is equal 
all round. There is thus no tendency for the corners any 
more than for the sides to curl outwards; and when the 
mould does crack—for the much more rapid heating of the 
inside than of the outside in any case puts a great strain on 
it—the crack is either irregular in its direction, or it oceurs 
as often in the corner as in the side, Indeed, the place in 
which the moulds are found most frequently to crack, is even 
a better guide than the uniform red heat acquired by the 
outside, in adjusting correctly, in the case of each pattern, 
the relative thickness of metal in the corners and in the sides. 

In practice, moulds a on this principle have given 
very satisf results. e writer has only had experience 
of them as of good No. 1 pig, it is true, but by moulders 
not specially trained to the work; and they were thus very 
inferior in finish and smoothness to those turned out by first 
class Sheffield firms. While, however, good Sheffield moulds, 

from one of the best makers, stood with great regularity, an 
average of 70 casts each, in casting ingots of Siemens steel of 
10 ewt. to 12 ewt., and ultimately gave way by cracking in 
the side, many home-made moulds of the umproved 
stood 120, 140, or 160 casts; though some, from the use of 
unsuitable metal, from roughness inside, or from other defects, 
had to be thrown out sooner. 
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ever, at the best so durable as to be really , and | every of the bolts, until the joint becomes 
ee nae hastens asks @ aout tee runs th Suaity 0 Se an tied ae ap 
improved type. The defects to be against are of op- | The fin then forms, at each cast, a new fulcrum for the ‘ 
posite kinds, and the metal used is thus required to be a | ther straining of the mould, and ite thickness gradually in. 
fooenetaemareate semis Bese anaes aaaiale | came the mould becomes unfit for use, and must be 
it is, the better the mould yields to the strain 5 Bs thrown aside or the joint replaned 
equal heating throughout its mass, and hence the less That the tendency of split moulds to open at the joint is 
it is to crack; and in the case of solid moulds the dus to worping, and set to the bersing or wearin away of 
l to crack is the great evil to be a At the same | the angles betwen the joint faces and the inside of the mould 
time, such soft metal is more readily roughened and cut into | is shown by the fact that even when joint has opened fully « 
holes by the melted steel, and in casting moulds from it there — uarter of an inch, the ios oze still sharp, and the place 
is a greater risk of flaws or hollow places on the inside sur- | faces as smooth as when left the machine. The plan of 
face, caused by the quantity of graphite that floats on the | shaping the joint, as shown by Fig. 8, so that the two parts may 
melted metal ; an cade Seen ac ee eeih Set stnent Be touch only along the inner edge, though it is advantageous 
chigped out, making the mould eless, as the ingot will | does not entirely prevent the formation of fins on the ingots, 

in it at the first cast. If the liability to crack could be as the extent to whi the joint tends to opea is not equal 

diminished, ingot moulds might be made of lese grey iron, | {rom end to end, being greatest opposite to each bolt hole, and 

which would at the same time more easy to cast with a | diminishing to above the height to which the mould 

clean, smooth surface, and less readily cut, or roughened, in is generally filled ; the joint faces thus become twisted, 
use, by the liquid steel. , | #0 a to stand open at some parts, while touching at others. 

P ¢ has been most extensively tried is to make | ne ee caused by the strain that is 

| put on the mould when heated, by fixing the parts of it to- 
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gether by rigid bolts, which pass 


gh lugs or flanges, 4 5 


U 


44 


wee | 


i 
| 
! 
| 
! 



































is to 


ver 


the 
case 


this is so far successful that such moulds, if made of 


they may be re as almost safe from the risk 
Such moulds Oa tek ae ise, also, 
tages, such as that paralle’ ided i ma. 


together; but their use brings with it new difficulties, 





Ordinary ingot moulds, cast all in one piece, are not, how- 
* Paper read before the Lrun and Steel Institute at Manchester. 





the bolts, so that these may yie 
mould is expanded by heat. 
introduced in practice, pretty extensively, and may be re- 
it diminishes tho stiain on the 
mould very considerably, and in so far reduces the tendency 
to open at the joint; just as the strain is reduced, in using 
ordinary bolts, by keeping these as close as possible to the 
As the springs used are necessarily 
strong, the remedy can only, however, be partial: to 
the halves of the mould together, 
so that while they are quite firm in ordinary handling, no re- 
flored to their change of form under the 
influence of unequal heating, the lines of strain, joining tho 
points by which they are gripped together (A A, A A, Fig. 1!) 
must be — within the inner edges of the joints, as these 
ines on which the parts of the mould hinge 
in expanding. This might be done by clamping the parts 
pring clips, driven on from the top, as 
shown by dotted lines in Fig. 11, or by rings dropped over 
id aud wedged up, a commossly adopted in the 
0) 


garded as fairly on ite trial. 


inner edge of the joint. 
make it complet2, to ho 


sistance may be o 


edges are the 
together, either bys 


By 


In designing 


—- or lugs at the sides—is filled with liquid steel, | at the corners 
and beers yr ig - | same care as in the case of solid moulds, 


pands more than the outside, the mould tends to assume a | oF flanges should be avoided, in order that, when the mould 
shape thet chown, in exaggerated form, by | becomes heated, it may 


Sectional Man dao BC 
£19 C4 





(Figs 7 and 8), and resist the tendency of these flanges to sepa- 
rate, the remedy is clearly to hold ittogetherin such a way, that 
while the parts are kept in position with sufficient firmness, 
the strain to which they are subjected, by resistance to thir 
deformation when the inside becomes heated, may be either 
diminished or removed. One plan of diminishing this strain 
fit springs, or epring washers, under the heads of 

id, to some extent, when the 
This arrangement has been 


of the small moulds used for too! steel. 


\ pressure. The halves of the moulds for tool steel 
L. me are, for instance, fitted to each “a planing, 
When a split mould, such as is shown in section b y merely clampi them together firm while at a red heat. 
8—a mould i A rai Pit , the rel re thickness of metal 
in the sides should be adjusted with the 
projecting ribs 





_ By the adoption of some such plan it is probable that the 
No. | joints of split moulds for heavy rail ingots may be maintained 
8 pig iron, are not more liable to crack than solid moulds | q¥ite close, until they are otherwise worn out, or at least that 
made of the greyest No. 1; while they are more easily cast, | the tendency 
and remain longer smooth; and if made’of the same metal such moulds preferable, for ordinary use, to those of the more 
as is generally used for solid moulds, and with the same care, | Common form. They would, perhaps, still show some ten- 
of cracking. dency to warp or twist irreguiarly, but any such warping 

of other advan- | might be prevented from causing the opening of the joints, 
ingots may be cast in them, | Wen once the constant tendency to make these gape was 
and that an ingot sticking in the mould may be readily got | ®voided, by merely keeping the parts clamped firmly together 
out, by slackening the ro Pe clamps that hold the two parts from top to bottom: as cast iron at a red heat yields readily 
that | under 


to open may be so much diminished as t» render 


be as nearly as possible equally hot 
round, and may be free to expand without strain. Tho 
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DONKEY PUMP. 1. Those in which very straight and true holes are re- 

SuBJOINED we give a perspective view of a form of donkey of 

ump which is now being made by Messrs. Hayward Tyler : 
ad Co., and which was exhibited by them at the recent inthe being pines’ in the oom ech mark, ond 

, y point of the drill in the other) the is be true. 

show of the Royal Agricultural Society at Taunton. As|* 9 ‘Those in which the work, being , can be 

will be seen from the view given, the pump is adapted for| into the lathe in consequence of the a rable tellctock, a 


it could not be got into the drilling machine. 
3. Those in which, oe ing to be done besides 
Se hate or drilling, the whole may be performed in the 


4. Those in which the holes require to be very true, the 

work being chucked in the lathe. 
Ihe class first mentioned refers to small and light work 
only, and requires no comment, save that the work should 
be slowly revolved on the lathe centre while the drilling is 
progressing, so that the work will not drill out of true in 
consequence of its sa. The second will be treated of 
under the | of the cone plate, or cone chuck, as it is 
sometimes termed ; and the third (which usually comprises 
the fourth) we will pone to discuss. 
The spindles in the tail stocks of lathes are usually 
vented from revolving by having @ narrow groove 
them, into which a small lug, stationary with, Cy naw ne 
ing through, the bearing of the —. fits. If, ore, 
map Fone at hog ing to twist the socket (as would be the 
case if a drill of a comparatively large size were held by it), 
is placed upon it, the groove, from its com ively small 
weari ony Pee oes ced a . ae 
edge of the groove , causing the to bind in i 
. Tail stock spindles are not, in fact, usually designed 
perform such heavy duty ; hence it is an error to assi 

it to them, unless, as is the case in some special lathes, 
tail stock spindles, and hence their bearings, are made square 
to suit the spindles to carry drills for heavy duty. But Arills 
above a half-inch in diameter should be held by a centre in 
the shank end of the drill, into which the back or dead 
centre of the lathe may fit : the drill, if a round one, being 
held by a lathe dog fastened to it and resting against a 
piece of metal fastened in the tool post of the lathe, thus 
relieving the tail stock spindle of the torsional pressure. If 
the shank of the drill is square, a wrench may be substituted 
for the dog or carrier. 


if 
; 
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HALF ROUND BITS. 
For drilling or boring holes very true and parallel in the 
| lathe, the half round bit shown in Fig. 18 is unsurpassed. 

















being bolted up against a wall or boiler, and it is of a neat 

and compact form, while the pump valves are very readily 

accessible. The arrangement is so clearly shown by our The cutting edge A is made by backing off the end, as 

engraving that no further description will be necessary. | denoted by the space between the lower end of the tool and 
— a | the dotted line B, and performing its duty along the radius, 





| as denoted by the dotted line in ea and “y= a 

DRILLS AND DRILLING.—No, IL | It is only necessary to start the round bi e, 
By Josuva Rosr, New York. | insure its ring a hole of any depth, true, parallel, ans 

“DRILLING IN THE LATER. | very smooth. To start it, the face of the work should, if 

We have next to consider drilling tcols as they are em- | circumstances permit, be made true ; this is oe meres. 
ployed in the lathe. For boring very small holes, as in centre | Positively necessary. A recess, true and of t the bit the 
drilling, it is usual and advisable to revolve the drill and | meter as the bit, should be turned in the work, t ee ed to 
use the dead centre and its gear asa feed motion. For small | being placed in position, and the dead centre employ: 
lathes, a small chuck (shown in Fig. 17) | feed it to its duty ; which (if the end of the bit is ame 
is provided. The flat surfaces of such | if a flat place be filed upon it, or ay other method feos - 
work as may require to be drilled are | ing it sufficiently tight be employed) may be made as heavy 
placed against the face AA, and a | as the belt will drive. So simple, positive, and effective is 
small conical recess, denoted by the “ the operation of this bit that (beyond starting it true - 
dotted lines, is cut in the centre of the using it at a moderate cutting speed, with oil for wrought 
chuck to relieve the point of the drill iron and steel) no further instructions need be given for its 
when it emerges through the work. use. Itis made as follows: — : ‘ 

It is obvious that, as a lathe pos- Forge it as near to the required size as possible, leaving 
sesses no facilities for chucking work stuff sufficient to true it up, and from square steel, if it is 
upon the tail stock, work which re- obtainable. Disregard the question of the cost of material, 
quires chucking, or is too heavy to be which, in a tool of this kind, does not represent six per cent. 
held conveniently in the hand, can only of the cost of the finished tool; whereas the difference in 
b» drilled in the lathe by being chucked quality is as three to one. In order to turn the cutting end 
and revolved, the drill remaining sta- between the lathe centres, so as to have the centre at the 
tionary, and fitted into the socket in shank end quite true with the turned part, it must be forged 
the tail stock spindle, or else suspended at the end to more than half the diameter, so as to leave 
by being held by the work at the cutting end and by the dead | sufficient metal to receive the centre hole and countersink 
centre at the other end, and prevented from revolving by the | whereon to turn it. The shank end should be f 
aid of a drilling rest or a wrench. If the work revolves, it} and should, when centre drilled, have a deep countersink. 
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i before re- 
moving it from the lathe, a tool ha a it should he 
Smeth ints akc aah te teed eet bee te kee 
Hasty ceninst the Semad focn, clave to ene of the edges © ; 
and Sn ee ee een tang an Sak he pee 
will describe a line true the upon which the 
tool has been turned, which line will form a guide for filing 
te Cap tees dome So ene ee Saal @ Te seyies Sieh 
ness of one half of its diameter. The edge A should be 
pesteclly spans wan mneenoee Hamel olga CC. The 

erence of the turned part should have the turning 
marks effaced with a very smooth file, by draw-filing the 
work lengthwise cone being teeen > sqnene on ease . 
tity all over rake of the tool, as denoted at the 
ina B, shouldnt be qreaterin propertion than iatherechown 
This tool should be tempered to a straw colour and em- 
pipet hs tie of about 15 ft. per minute, and 
ed at a coarse feed by hand. For use on parallel holes, no 
part should be save the end face; whereas in the 
cone oe aw ames Se tap teeny Se taking as 
little off as will answer the purpose It should be borne in 
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future remarks on reamers, since it applies more directly to 
those tools than to half-round bits. 

To enlarge holes and true them out, the flat drill shown 
in Fig. 19 is employed. It is an ordinary drill made out of 


Fic 19. 








flat steel, having pieces of hard wood fastened to the cut 
ting end, A being the steel, and B B the pieces of wood, 
held on by screws. When the drill has entered the hole, 
far enough to make it of the diameter of the drill, the 
pieces of wood enter and fit the hole, steadying the drill 
and tending to keep it true. It is necessary, however, to 
true out the hole at the outer end before inserting the drill ; 
for if the drill enters out of true it will get worse as the 
work proceeds. The drill is fed to ite duty by the back lathe 
——- placed in the centre upon which the drill has been 
up. 
The pieces of wood should be affixed before the drill 1 
turned up, and so trued up with the drill, which should then 
be lightly draw-filed on the sides ; and the cutting end, 
having the necessary rake filed upon it, should be tempered 
to a straw colour, the pieces of wood being, of course, tem- 
poet removed, For use on conical eles. the sides must 
be le of the requisite cone, and the cutting speed in that 
case reduced (in H of the broad cutting surface) 
to about 10ft. per minute. (This speed will also serve in 
boring conical holes with a half round bit). Such « drill ix 
an excellent tool for ordinary work, such as pulleys, &c., 
because it will perform its duty very rapidly and maintain 
its standard size ; and it requires but little skill in handling. 
It is more applicable, however, to cast iron than to any 
other metal. After the outer end of the hole has been 
turned true, and of the required size to receive the drill, 





ond and when the latter is inserted for operation, it is an ex. 


cellent plan to fasten a piece of metal, such as a lathe tool, 
into the tool post, and a the rest so that the end of the 
tool has light contact with the drill, so as to steady it. The 
lathe s id be started, and the tool end wo in by the 
screw of the rest, until, the drill being true, the tool end 
just touches it, as in Fig. 20, 


Fic, 20. 





point ; te the work, B the drill, and C the tool 
fi in the lathe rest, and having its end bevelled 
the entrance 


must of course be set to run true; and since the setting in-| The cutting end must be turned true and smooth, being ay fm pranpon onbede yoy Roper y 
volves more work than would be required to hold it upon a | quite l, if to be for parallel holes, — S the de- To hold flat drills, or those having ends, and pre- 
drilling machine table, it follows that the lathe is only re- | sired taper for taper holes, For — all the cutting eet Gen thes ox 0 hae = ee ’ te 


carted, SS Ser Salting geepees Se Se ee is performed by the end face D nal 





rf 
n : ag ; i he top face also duty 
peative to use it. These instances may be classified as posing abbas , Soy eet 
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book being as in Fig. 21. A A is the hook, and B the 
drill shown in section, and in the position in which it is held 
by the hook when in operation. The end C of the hook may 
be made to fit and be held by the too! post, or it may be m 

long enough to rest against the Inthe rest saddle. It is as 


FIC 2! 


zz 


A 





well to start the drill true with the guide C, shown in Fig. 20; 
and, when the drill has entered, say to its full diameter for 
a quarter or three-eighths of an inch in depth, to take out 
the guide from the tool post and insert the hook in its 
place, keeping it as near to the outer end of the hole as 
practicable 

SHARPNESS DOCKS.* 

Mr. W. B. Ciuxesam first referred to the history of 
Gloucester as a port. The first Custom-house established 
at Gloucester and its consequent recognition as a port was 
im the reign of Queen Elizabeth. The city of Bristol at 
that time appeared to have been jealous of their insignifi- 
eant rival, and mightily frightened at this charter, and they 
presented a most amusing petition against it. The prayer 
said, *‘ The trade and shippinge of Bristoll is already so 
decayed by reason of the premisses, that they have done 
awaye and must do awaye their great shippinge and have 
offered the same to be sold to their great losse, for althonghe 
the great shippes be more worthier and serviceable, yet 
are the small sorte more profitable for the merchants and 
better cheape to be fraghyted and will turne and winde in 
narrower places. 
asmuch as the erecting of the newe port doth and is like 
to decay the said city of Bristoll, and stop the vente of our 
English lawful merchandige, decrease and diminish the 
great sheppynge of Bristowe and the marguers to them 
belonging, and stope amd eboke the vente and utteranc: 





| 


which the said city hath had uphe Severn with their | 


forrene merchandize, demenishe her highues: customes and 
profits, and raise a dearth and scarsetye in this common- 
wealth, and of the other side no profit or benefit compa- 
rable to the last of thes May it please yr honours of 
yr accustomed regard in suche urgente distresses to be a 
meane to her Majestye that the said letters patent may be 
repealed, and the said eity of Bristowe be restored to their 
Auncyent estate, for yr the beggynninge of these decayes 
we think it not our part to be mlent."’ The prayer was not 
granted, and the Bristol port was not rained, but stood as 
one of the most important ports of the kingdom. Prior to the 
formation of the Gloucester and Berkeley Canal the foreign 
trade of Gloucester was almost nothing 
cted in 1793. It was 18 miles in length, 86 ft. 6 in. wide at 
the top, 20ft. atthe bottom, and a depth of 18 ft 
opened in April, 1827. The total cost was about 500,0001., 
although it was anticipated to only cost 200,0001. In con- 
sequence of the making of the canal, the quiet calm of the 
old cathedral city soon passed away. In a few years a 
considerable trade in corn and timber became established 
at the place, and a very fair general trade as well. In the 
last few years the growth of the trade had been very rapid, 
and the increased size of vessels employed in the merchant 
service of the country, as well as steamers of very great 
length, made it imperative upon the canal company either 
to enlarge and extend their works or to ran the very 
serious and great risk of their trade leaving the port, for 
it was impossible that it could be continued subject to 
the many serious inconveniences. The consequence was 
the making of the new docks at Sharpness, which were 
opened nine months ago. Before then vessels had some- 
times to remain in Kingroad for fifteen or twenty days, 
waiting their turn to be admitted to the tidal basin at 
Sharpness. The joint engineers of the new docks were 
Mr. T. E. Harrison and the author of the paper. The 
works consist of two open timber jetties, on piers extend- 
ing from the shore to low water, some 400 ft. or 500 ft. in 
length, to guide the vessels through the entrance to the 
tidal basin. They form a trumpet-mouthed entrance, 
having a width at their onter end of 350 ft., narrowing to 
62 ft. The length of the tidal basin is 540 ft., and 300 ft. 
in width. At the inner end of the basin the lock is situated. 
It is 320 ft. in length and 62 ft. in width, with three pairs 
of gates. The floating dock is upwards of 2000 {t. in 
length, 430 ft. wide at one end, on 200 ft. at the other, 
nd a depth of water from 24 ft. to 20 ft. lat its farther or 
oner end, From this point the new works are joined to 
the old canal by a canal 700 ft. long amd 150 ft. broad at 
the water line, and 50 ft. at the bottom, with a depth of 
19 ft. of water. A graving dock has also been made at one 
end of the floating ft. in 50) ft. wide, with 
a depth of water ovel ul of 15 ft. The works were 
let by contract to ¢ in January, 1871. They 
were commenced in the March following, and opened to 
traffic on the 25th November, 1874. The total cost of the 
works, including the restoration of a fallen wall and other 
works, amounted to about 200,0001. The company had laid 
down upon their property about five miles of railway and 
sidings. The Midland Railway was connected with the 
docks railway by a branch from Berkeley-road station, 
over which also the Great Western Railway had i 


running 
powers, and jhoth companies were making such 
ments as would enable them to carry on a ° trate. 


The two systems of railways open up to the port very large 
vern 


manufacturing and agricultural districts, and the 

Bridge Railway, now in course of construction, would open 
to Gloucester a — district of country. At present the 
port was very much excladed from the coal and mineral 


* Paper read before the Mechanical Section of the British 
Association, by Mr. W. B. Clegram, C.E. 


The canal was pro- 
| 


It was | 





districts of the Forest of Dean, and what was of more con- 
sequence to Gloucester, the coal fields of South Wales. 
Gloucester had hitherto been a port of import almost ’ 
but it was believed that the Severn Bri would remedy 
that and enable ships to be supplied with Welsh coal. Be- 
sides the important railway communications, Gloucester 
now possesses (with the exception of the river Severn be- 
tween Gloucester and Worcester, which was a public river 
and in the hands of commissioners) the control of the water 
way from the docks to Birmingham. With these advan- 
tages, combined with its geographical position (the port 
being many miles nearer Birmingham than any other in 
the kingdom), a large trade would in a few years be centred 
at the place. 








REFRACTORY MATERIALS. 
On Fireclay and other Refractory Materials.* 


By Groras J, Syetvs, F.C.S., Associate Royal School of 
Mines. 

Ir will be admitted by all concerned in the manufacture 
of iron and steel, that it is of the utmost importance to ob- 
tain good materials for building their furnaces, while at the 
same time it can scarcely be said that our knowledge of re- 
fractory materials is in a satisfactory state. With these 
convictions, the writer ventures to place the little informa- 
tion he has been able to gather upon the subject before the 
[ron and Steel Institute, with a view of eliciting discussion, 
in the hopes thereby of increasing the general stock of 
knowledge. 

Although it is generally allowed that the ultimate chemical 
composition of a brick does not altogether decide its fire- 
resisting property, yet, it is often possible to judge from a 
chemical analysis whether a clay will answer for a given 


In tender consideration whereof and for- | purpose or not 


Thus it is found that the presence of alkalies in sensible 
quantity, say, about 1 per cent., confers so much fusibility 
upon a clay as to render it unsuitable for very high tempe- 
ratures. This is well seen in the analyses of clays from the 
Dowlais and the Neweastle district. The Dowlais clays, 
numbered 9 and 10, contain respectively 1.43 per cent. and 
1.13 per cent. of potash, and though bricks made from these 
clays are used for forge purposes, yet they will not stand 
above one month in mill furnaces, whilst bricks from clays 
11, 12, 13, and 14, last for three months 

Mr. Pattinson believes that it is chiefly owing to the 
presence of the rather large proportion of alkalies that the 
Newcastle bricks are less refractory than the Stourbridge 

Lime and magnesia exercise a fluxing effect when present, 
but when mixed with silica, as in the Dimas bricks, a small 
quantity of lime is useful as a binding material, as it can be 


more intimately combined with the particles ef quartz than | 


any other similar substance. 

Oxide of iron also exerts a fluxing effect, though in a less 
degree. It will be noticed that none of the Stourbridge 
clays contain over 2 per cent., but if alkalies are absent 
iron oxide may be present up to about 3 per cent 
without affecting the fusibility of the bricks in a very 
serious degree. This may be seen by a reference to the 
analyses of the well-known Glenboig bricks, and of the 
St. Helens’ bricks. Blocks from St. Helens last well in 
the hematite furnaces of West Cumberland. The writer 
has ‘found these bricks to bear the seouring action of the 
highly basie of a Bessemer furnace better than those 
from the Leeds district. If, however, the brick is required 
to stand the intensely high temperature of a steel melting 
furnace, even this small proportion of oxide of iron becomes 
injurious 

Alumina appears to be singular in its action, for while it 
is well known to be one of the most infusible substances in 
nature, and the compound Bauxite, and also highly alumi- 
nous clays, as for example the Glenboig, and notably that 
from the large firebrick works in Maryland, are highly 
refractory, and ordinary clay, containing less alumina, is 
less fire-resisting, yet when alumina exists in small] quan- 
tities in silica bricks, it appears to increase their fusibility. 
This may be seen by reference to the tabulated analyses and 
remarks attached. (See opposite page.) 

The plasticity of a clay depends on the presence of com- 
bined water, and to some extent upon the proportion of 
alumina. Thus the Glenboig clay, which contains a rather 
large proportion of alumina, is frequently of such a soapy 
character that it is used instead of soap for washing the 
hands, The well-known Porcelain clay or Kaolin, is highly 
aluminous, and is prized chiefly for its very plastic nature. 

These properties cause the clay to shrink much in dryi 
and firing, but after having been highly fired the materi 
then suffers much less change of volume by subsequent 
changes of temperature. Hence it is that Glenboig bricks 
expand and contract so little upon heating and cooling, thus 
rendering them valuable in situations where changes of 
form would cause serious inconvenience, as in the regenera- 
tors and roofs of Siemens’ furnaces. 

Silica is also a highly infusible substance, but unlike 
alumina, its particles have no tendency to adhere or bind 
together except under the influence of the most intense 
heat. When, therefore, this material is used for making 
bricks, a building substance has to be mixed with it. This 
is the case in the manufacture of the Dinas, or silica bricks, 
which were formerly made from the Dinas rock, to which a 
small — of milk of lime was added. It is now found 
that t bricks can be made from any pure siliceous stone, 
by yee it up and mixing about 1 per cent. milk of lime 
with it. 

In the case of the ganisters, now so largely used for lining 
Bessemer converters, the cementing material is alumina, 
which is found naturally combined with the silica. But in 
this case the physical condition of the substance is of t 
importance, because it is used in the raw state, or at least 


“® Paper read before the Iron and Steel Institate at Man- 
chester. 








without undergoing the process of burning. It is, theref 
important, that while it should pot shrink much on besting’ 

The peculiar black ganister of Sheffield possesses these 

roperties ina high degree, and the writer has found none 

ter than that sent out by Mr. Lowood. The rock itself ap. 
pears to have been subject either to extreme compression or 
to heat, as it has apeculiarly close texture. Sheffield has, 
however, by no means a monopoly of this substance, or at 
least of materials that answer the purpose, as Dowlais and 
Ebbw Vale are now both making their own from local 
sources. Even pure quartz am can be pote SS answer, 
by mixing a proper pa aluminous with it. 
Where, aeons the natural — i a be ob- 
tained, nothing can answer better for i 

There is another i possessed $y weal is, 
that bricks made from it expand when burnt, s0- in 
making silica bricks the moulds 
brick. 

Thus, for a 9-in. brick, the mould would only be about 
8} in. long. Every mixture, like every clay, basyits own 
factor of expansion or contraction for the same ,of 
burning, but this is either increased or diminis by 
variation in the intensity of heat lied. ‘The. 
which peered bricks = : a rs 
duri ing and burning. us, for a @in. in. b 
25 in ike the mould is 9§ in. by 4) im. by in. For 
Glenboig clay, a shrinkage of one- h is allowed, that 
is, the mould fora 9-in. brick is made 9¢ in. , 

Silica bricks not only expand during burning, but do so stil! 
more upon being subject to intense heat, contracting again on 
cooling ; and this expansion and contraction is oné of the 
most important points to take into consideration in building 
stock-enaltiie furnaces. At Dowlais, the mami charge of 
the furnages is to slacken the tie-red# ‘above the 
furnace while the heat is getting up, and totighten them as 
it goes down, so.as te follow the expansion and contraction of 
theroof. At Crewe, itis attempted to make this self-acting, 
by the use of volute springs between the brick staves and 
the nuts on the tie-rods passing through them ; while at 
Crenst, they to make the furnace casing so strong (by 
the useof wrought-iron girders for brick staves, and very 
strong tie-rods), that the centre of the roof must rise and 
fall to allow for the expansion and contraction. 

Mr. Riley states that, when at Dowlais, he found the 
quantity of iron made in a puddling furnace was directly as 
the percentage of silica in the clay used for making the 


Titamie acid has been shown by Mr. Riley to exist in 
nearly all clays, but it does not appear to influence their 
fusibility in any marked degree, and it probably plays the 
part of silica, to which it is closely allied in all its properties. 
As much as 1 per cent. was Sound in Stourbridge bricks, but 
only traces in silica bricks. 

It need hardly be pointed ont that it is not sufficient to 
have a good material. Great care must be exercised in 
manipulating it. If it is to be made into a brick, every 
pains must be taken to dry it wally, and to fire it 
evenly, and to a proper point ; while, if it is to be used in 
a semi-plastic state, as in the state of ganister, it should be 
equally moist throughout, so as to dry evenly, and not so 
wet as to cause it to crack, or so dry as to prevent it 
binding 

But there is another practical point in the management 
of firebricks which is too oftenoverlooked. [Bricks are very 
porons bodies, and absorb @ great deal of moisture, even 
when under cover, and, of eourse, much more if allowed to 
get wet. In fact, apparently dry bricks often contain a 
good deal of water, and if pat into a furnace in this state, 
and the heat is got up rapidly, the bricks crack and crumble 
to pieces. This is especially the case with silica bricks, and 
the writer has known instances of bricks being condemned 
as chemically bad, when the fault lay with those who used 
them without properly a hp them. It is well in the case 
of silica bricks to actually set them as hot as they can be 
handled. In all cases when a furnace is first started, and 
especially with Siemens furnaces, a very small fire should 
be kept up for several hours and then very gradually in- 
creased. This plan will add weeks to the life of these 
furnaces. Most blast furnace managers know and practise 
this very slow and careful drying of their plant, but it is 
too often neglected in mill and other furnaces. 

I am indebted to various friends for many of the analyses 
in the annexed Table (see opposite page), and I have ap- 
pended their names thereto, and here wish to tender them 
sincere thanks for their liberality im supplying me with the 
information. Samples of several of the materials rred to 


’ 


| bricks. 


refe: 
may be seen upon thetable. A careful study of the accom- 
panying tabulated analyses, and of the remarks attached, 
will be well repaid, as they embody the results of much 
practical experience. 


Tue Patent Orrice.—The offices for the registration 
of designs and of trade marks having bee: ted 
with the Patent Office, Mr. B. Woodcroft, 
to the Commissioners of Patents, 

of i intment in connexion 


gistrar . 
with the regi ion of trade marks has yet been made.— 
Society of Journal. 








New ZeALAnD Rattwars.—It is said to be the intention 
of the New Zealand Government te connect the Marlborough 
Railway with the northern portions of the Nelson and 
Can lines. A preliminary survey has been made, 
and it is stated that the engineers have reported the dis- 
covery of an available tract of country through which a 
line can be carried at a moderate expense. The proposed 
line is expeeted to connect with Havelock, the Rai Valley, 
and Nelson ; and from thence it will ran southwards until 
it forms a connexion with lines established in the province 
of Canterbury. Some time will, of course, elapse before 
all this can be accomplished. 
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No 1. This is a very white fire sbr ted, ond stands well § in s plate mill farnaces. Not very hard. 


—These bricks are red, with black specks. They are very bard and strong. They are largely used for the chequer work of Siemens’ furnaces, as well as for the furnaces 
themselves. They stand for twelve months or more in steel rail reheating furnace. 
5.—These tuyeres are very white, somewhat crumbly, but, like No. 4, stand very well. It will be noticed that the alumina is very high. 
6. —Similar to the bricks in appearance. They are somewhat more fusible than 4 and 5, but are harder, and are difficult to cnt out after use, 
7.—A dark-coloured ganister, binding well. Converter bottoms from this have gone a maximum of 25 blows with 6-ton charges, and average pillar of blast 18 lb. 
entirely at West Cumberland Iron and Steel Works for Holley’s 7, bottoms, yielding an average of about 14 blows under above-named conditions. 
9, 10, and 15.—Used at Dowlais for making bricks for forge purposes, but do not stand very well, lasting only one month when used for mill furnaces, 


Used 


», 11, 12, 13, and 14.—Bricks from these clays last about three months in mill furnaces. 


, 17- Stourbridge bricks used at Dowlais for building No. 19 blast furnace. 


, 28.—Dowlais ganisters: When used for “ bottoms” it is simply ground without any admixture. For lining vessels a little clay is added by which the alumina is inereased, 


shown in No. 29. 


,» 36,—Stood for two months in the roof of steel melting farnace. 


”” 88 to 43.—Stood well generally, some roofs standing as many as 300 c: 
, 44, 45, 46.—Made at Dowlais from a conglomerate sandstone in the Millstone Grit formation, non, fost Apeaigh the Mountain Limestone. 


37.—Stood well. 
The bricks average about 150 casts. 
48, 49.—Used at Ebbw Valve. Mr. Josiah Richards, says, ‘‘I find a mixture of 1 part Trevil ganister stone equal to Sheffield ganister for converter bottoms. The 


stone is found cropping out near the Trevil Mountain in three distinct layers a $e Cheat 3ft. The stone directly under it is quite soft and useless. It 
is under the seam of eoal called the ‘ old coal,’ 5ft. 6in. thick. It is some 25 peor oe he the Farewell Rock or Millstone Grit series. In one pit where this coal is 


worked at a depth of 300 yards, the stone from under it did not do at all for ganister, as it contained two much alumma.” 





Uriisine OLD MarenrieL.—The Grand Trunk Railway A Curtian Exuisrrion.—A semi-centennial exhibition Tue MessaGenixs Manitimes.—A despatch from Ba- 
Company of Canada has had a hea “ee sale of old iron, | will be opened at ot Rantings, | a Tyee Chili, September  tavia announces that the steamer Neva belonging to the Mes- 


hoops, rails, &c. The amount realis 
600,000 dols. The whole of the old matériel thus offered | been se rr t ste Wa the exhibition, and some ex- Se The ship and cargo are considered 


was taken off the company’s bands by one firm. 


by the sale was | 16. A large no canes of Ceeiinge bee | sageries Maritimes has heen wreeked on a voyage from 
| tensive buildings ha ve been 
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ON THE CONSTRUCTION OF A MASONRY 
DAM.* 
By J. James Crors, C.E. 
(Continued from page 176.) 

§ 26. Taz new authorities mado the following changes of 
plan: 1. On the water side of the dam an earthen em - 
ment was built, 20 ft. wide on top, and with slope of 5 to 2. 

2. At the foot of this slope a tower of masonry was built 
to above the water level. From the tower, in which are 
grooves for stop-plank, two lines of 36-in. pipe were laid 
underneath the embankment, and through the water ways, 
and carried several hundred feet below the dam. 5 
were placed in a vault built against the upper face of the dam. 

3. An excavation was in the rock at the north-east 
end of the dam, about 100 ft. in width, for the waste way. 

§ 27. By the construction of the earth embankment, the 
masonry dam is changed into a retaining wall, which is im- 
7 my and sustains a bank of earth exposed to saturation. 

f there could be any certainty that the embankment was 
impervious to water, the stability of the wall would not be 
endangered. But the embankment was built upon the 
original porous gravel, 20 ft. in depth, extending entirely 
nn the bank to within a few feet of the dam ; it was built 
by contract, and not rolled nor thoroughly rammed, but 
merely carted over. ial is not such as to “ puddle” 
well It is, therefore, extremely improbable that the portion 
adjoining the dam will be secure from the infiltration of 
water falling on its surface, or the penetration of the water 
from below, under 60 ft. head in the reservoir. 

§ 28. If it is saturated, the pressure against the wall is 
equivalent to that of a fluid of the same specific gravity as 
the earth. If this is taken only as 1.60, the value of tan. C) 
becomes at the bed joint (60 ft. below y a dam )=0.996, 
and the resultant of pressures strikes the base only 1.1 ft. 


Pressure per square inch of wall on foundation 38.4 lb.; | work for the Croton Board, but were accustomed to railroad 


resultant pressure on foundation 45.25 |b.; and pressure of 
foundation on rock 38 Ib. 

Plans and Proposals for Construction.—§ 30. The law 
with regard to work undertaken by the Croton Aqueduct | 
Board — it to be let at public competition to the 
lowest bi . On August 20, 1866, eight proposals were 


. Nos. 2and3 had done some similar work for the 
Croton Board, and No, 6 had done a large amount of pre. 
cisely similar work. No. 7's prices were high throughout. 
No. 8 was an engineer, who ought to have known the cost of 
such work better. The estimated quantity was small. 

§ 36. * E. For Cut Range Masonry.”—Certain portions 
of the masonry around the gate house were specified as 





received and opened. The following were the prices offered : 


Number of bid vee ose ees eee ove 
Crass or Worx. 
A Earth excavation below stream, per cubic yard... 
B | Earth excavation above stream level, per cubic yard 
C |Rock excavation, per cubic yard... bos ese 
D |Dimension cut stone masonry, per cubic yard... ese 
E /'Cut range masonry, per cubic yard ... oe ooo eee 
F (Rubble range masonry, per cubic yard ove o 
G |Concrete masonry below stream level, per cubic yard 
H |Conerete masonry above stream level, per cubic yard 
I |Flagging for gate house roof, square foot .. oe ove 
J |Earthen 9-drain pipe, linear foot ... ese ste eos 
K |Outting grooves for gates, per square fovt ... ove ose 
. Brick masonry in arches, per cabie yard ... ose oo 


§ 31. A comparison of these bids is instructive, as showing 
the different manner in which contractors interpret plain 
ifications, and the variety of views entertained as to the 





inside the edge, making m=0.034, showing that instead of a 
dam amply strong to resist any pressure of water, the wall 
has become a retaining well so near the limit of stability as 
to be, if not unsafe, at least very imprudent. Its stability 
now depends entirely upon the adhesion of the mortar, for 
the embankment is not water-tight, and the face of the dam 
is constantly wet with water which has percolated the masonry 
for want of caulking to the joints on the upper face. 
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§ 29. The position of the line of resistance in the dam as 
built to resist @ water pressure, is shown in Fig.9. The 
values of ¢ tan. -)and m for every 3ft. in height, are as 
follows 


| 
| 
} 


proportions of remunerative and unremunerative work in an 
ing of this size. 

§ 52. “A. For Earth Excavation,” including all material 
except solid rock which required blasting, and boulders of 
more than one-half a cubic yard content, from the dam site 
below the level of the stream, and including the cost of 
putting the same in embankment or spoil bank, and all 
pumping and bailing for keeping the pit free from water. 

Number of bid... 1 2 3 4 

Price, per cubic yard dole 1.00 1.00 2.60 06.76 

Number of bid... 5 6 7 4 

Price, per cubic yard dols. 2.00 1.00 1.35 2. 

In these figures is seen the effect of the unknown constant 
for pumping and bailing. The plan for the work required 
the stream to be diverted from its channel near the centre of 
the valley, and a new channel made about 100 ft. to the 
north-east, an embankment 10 ft. above the ordinary stream 
level to be built around the pit on the south-west, and the 
excavation within this bank to be removed down to the rock. 
Slopes of 1 to 1 were estimated to the contractor, all caves 
and slides beyond that to be at his own cost. 

The amount of water which might be expected to perco- 
late the gravel was estimated by the various bidders at very 
different figures, their bids showing that it was considered to 
be worth from 0.35 dols. to 1.70 dols. per cubic yard of earth 
to take care of the water. The actual cost of the removal of 
water from the pits during excavation was about 45 cents per 
eubie yard of excavation. 

§ 33. “B. For Earth Excavation” above the level of 
the stream, including everything as specified under “ A.” 

Number of bid... 1 3 4 

Price, percubic yard dols. 0.50 0.25 0.90 0.45 

Number of bid... 5 6 8 

Price, percubie yard dols. 0.75 0.50 135 0.50 
Of these figures, No. 2 is unaccountable and displays great 
lack of judgment. The excavation for the dam proper was 
in shallow pits, on a steep hill side and of very bard material. 
It was known to be likely that the estimated quantity would 
be increased for embankment around the dam, the material 
for which would require to be selected, and to be hauled not 
less than 1200 ft., and well compacted in bank. Instead of 
following the rule, which almost invariably holds good, that 
for an item which is likely to be increased, a good paying 
price should be offered, this bidder reduced his price on this 
item to less than cost. No. 3 exag; ted the cost of this 








& . |$48 Conditionof Fric-| Condition of - p per : 
=e sas : Tere oa . | work as he did of the pum y No. 7 evidently did not 
=: ~ a & 3 voy wr | — a intend to less en eithes “ oe “«B.” 7 
oe [<t 5 (OE Or § 34. “C. For Rock Excavation,” requiring blasting, in- 
35 8225 : z cluding the removal of all boulders of over one-half a cubic 
ce. ge9°s yard content. 
&- 32338 Actual Values. Number of bid... Se Re es 
= _ = Price, per cubic yard dols. 10.00 2.00 3.00 0.50 
| Number of bid __... on se p . oa 8 
j 4 m 5 = m. Price, per cubic yard dols, 2.6 00 4 5.00 
sie! Tea. © east The esti saa amount of rock was not large, and No. 1 evi- 
3 | 2.483 5.12 0.065 0.523 dently ted on ite i The event proved him to be 
6 | 2.461 5.82 0.124 0.529 right, and this item alone compensated him for a large pro- 
9 | 242 6.41 0.177 0.526 portion of his losses on other items. The excavation con- 
12 | 2418 691 0.226 0.516 tained from 7 to 14 percent. of boulders of over one-half cubic 
15 | 2.410 7.38 0.268 0.503 yard, and it was to take out a considerably 
18 | 2.397 7.68 0.308 0.486 amount of rock on account of seams and shakes than the test 
21 | 2.384) 7.97 | 0.344 0.469 = gave reason to anticipate. But No. 4, which was made 
24 | 2.872 8.21 0.378 0.451 y « contractor of large experience is unaccountable, except 
97 | 2.362 8.40 0.408 0.433 on the supposition that the bidder assumed that all the rock 
30 | 2.352 8.55 0.437 0.415 would be in the form of boulders of from one-half to one cubic 
83 | 2.343 8.66 0.463 0.398 yard content and easily hat 
36 | 2.334 8.73 0.488 0.380 § 35. “D. For Dimension Cut Stone Masonry,” every 
89 | 2.398 8.78 O511 0.363 stone to be cut to exact dimensions; the beds and joints 
42 | 2.321 8.80 0.532 0.347 dressed to lay }-in. joints, and the exposed faces hammered 
45/2314) 8.80 0.552 0.381 down to an even surface. 
48 | 2.322 8.89 0 668 0.316 Number of bid eve 1 2 3 4 
6i | 2.828 8.78 0.583 0.300 Price, per cubic yard dols. 30.00 60.00 78.84 27.0) 
54 | 2.333 8.76 0.597 | 0.291 Number of bid os 6 6 7 ~ 
57 | 2.337 8.72 0.610 0.278 Price, per cubic yard dols. 40.00 108.00 66.66 40.00 
60 | 2.840 8.68 0.622 0.266 In this and the following masonry items, the prices offered 


* Paper read before the American Society of Civil Engineers. 











with the previous experience of the contractor. No. 1 
hall eave pats similar work. Nos. 4 and 5 had never done 
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Prices. 


| 
dols. | dols. | dols. | dols. | dols. | dols. dols. | dols. 
1.00 1.00; 260; 9.75 2.99 1.00 1.35 2.00 
0.60; 0.25 090; 045 0.75 0.50 0.36 0.50 
...| 10.00! 2.00 3.00; 0.50 2450, 5.00) 460 56.00 
; 30.00) 60.00 78.84) 27.00 49.00 108.00 66.66 40.00 
15.00 | 25.00 21.75) 20.00 12.00) 27.00 47.00 22.00 
11.00} 14.00) 17,00} 11.93 9.00) 10.00, 40.00 18.00 
800} 7.50, 660) 9.93 10.00) 10.00 11.45) 17,00 
6.50; 7.00; 6.10) 7.93 8.00) 10.00 11.45) 1600 
0.20; 1.00; 0.60) 200 0380) 200 240) 1.35 
1.00; 2.00; 1.00) 600 250; 2.00 2.27! 400 
0.30! 1.00! 127) 3.00 1.50 2.00 38.77) 0.60 


20.00! 20.00} 22.00} 20.00 | 20.00 | 27.00 36.67| 28.00 
10.00} 10.00 | 5.00 | 6.00 $00| 10.00| . 6.387! 3.00 


coming under this head ; the beds to be cut to lay j-in. joints 
throughout, and the end joints for 18 in. from the face; the 
face to be pointed down to }-in. projection, with a chisel 
draught around the arris. 

Number of bid _... 1 2 3 4 

Price, per cubic yard dols. 15.00 25.00 21.75 20.00 

Number of bid... 5 6 7 8 

Price, per cubic yard dols. 12.00 2700 47.00 22.00 

§ 37. “ F. For Rubble Range Masonry.”—The face walls 
of the dam were specified as to be of this class. The settin 
bed to be cut to lay 3-in. joint throughout, and the ends an 
top for 12 in. back from the face ; the rise of the stone to be 
not less than 12in., and the beds from 2} ft. to 4ft.; the 
face to be rough, with line pitched at the arris. 

Number of bid... 1 2 3 4 

Price. per cubic yard dols. 11.00 1400 17.00 11.93 

Number of bid... 5 6 7 8 

Price, per cubic yard dols. 9.00 10.00 40.00 18.00 
One important reason for the discrepancy in the prices on 
this item, was the title adopted in the specifications. Rubble 
range was not an i term for any class of cut stone 
masonry, and while the speci ions distinctly described the 
work, and the ions of the dam where it was to be used, 
the use of the word rubble appears to have produced an im- 
pression on the minds of some of the bidders, that it was to 
be random work, laid up without regular courses. It was in 
fact, however, laid in courses, ~“"", the length of the 
dam, the rises varying from l4in. to 26in., and averaging 
21lin. 

It was afterwards stated by some of the bidders that they 
had intended contesting the classification of this masonry, 
and that they expected to be able to procure its being rated 
as “cut range,” and therefore had bid a low price for it. 
This practice of gambling on items is inseparable from the 
method of letting work at public competition to the lowest 
bidder. ans ea en eae Ses, a Se 
specification so distinct that no question can arise as to the 
classification of work. In the specifications for the dam, the 
description of this class of work is so explicit, that no claim 
for payment for it under any other classification, has been or 
can be allowed. 

It might have been better if the word rubble had been 
omitted, as that appears to be the only basis for any mis- 


understanding. 
(To be continued.) 








Lasovur 1n Evrorge anp America.—Dr. E. Young, 
chief of the United States Burean of Statistics, is about to 
issue a book on labour in Europe and America. The work 
takes the form of a report to be submitted to Congress upon 
the rates of wages, the cost of subsistence, and the condition 
of working people in Great Britain, France, and other 
countries of Europe, as well as in the United States and 
British America. 





American Steam NavicatTion.— The Pacific Mail 
steamship City of Sydney has been launched from the yard 
of the Delaware River Iron se and Engine Works 
at Chester, Pennsylvania. The City of Sydney is of 3500 
tons burthen, and she is a sister ship to the City of San 
Francisco and the City of New York previously built at the 
same yard. She will be barque rigged will carry 
17,000 square feet of canvas. She will carry 153 cabin 
and 1200 passengers. Her machinery will consist 
of two com engines with a surface condenser and six 
boilers, on with separate —- for working the air and 
a panes sos the feed and bilge pumps. The 
boilers will be cylindrical 13} ft. in diameter by 10f long, 
with a working pressure of 90 lb. to the squareinch. Hach 
boiler will have three furnaces, and the entire heating sur- 
face will be 12,000 square feet. The oy pee will be on 
the Hirsch patent, with a diameter of 20ft. and a pitch of 
25ft. The shaft wil] be 120ft. long by 16in. in diameter. 
It is caleulated that in good weather vessel will steam 
at the rate of 15 to 16 knots hour. The machinery for 
the City of mgm Sede a4 ilt at Chester; that of the 
City New Y: is also being built at the same yard. 
The machinery of the City of San 


Francisco is con- 
structed at the Morgan Iron Works, New York. 
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THE REMOVAL OF OBSTRUCTIONS AT HELL GATE, NEW YORK. 








PATENTS.—No. L 
NOTES FOR THE GUIDANCE OF INVENTORS. 
By W. Luioyp Wiser, A.L.C.E. 
INTRODUCTION, 

THE series of articles now commenced is designed 
to present in a succinct and clear form convenient 
for ready reference, information such as is usually 
sought by those who contemplate securing protec- 
tion for an invention in several countries, To this 
end it is proposed to give as respects each country 
granting patents or privileges of the like effect, 
particulars of the extent and population of the 
country, its productions, &e., together with an out- 
line of the law and practice regulating the protec- 
tion of inventions; the United Kingdom being 
dealt with first, and other countries following in 
alphabetical order. 





Unfortunately, the practice as to patents differs 
so much in various countries, and patents in some | 


(For Description, see Page 245.) 


= 


considerable inconvenience and hardship at times 
result. 

In some cases the granting and withholding of 
patents, and the term for which, if allowed, they 


are granted, are left to be settled according to the | 


caprice of so-called examining authorities. The 
authorities entrusted with such duties, the nature 
and extent of the examination, and the mode of 
dealing with the application, vary widely. In at 
least one country, a remote application to 2 different 
purpose in a totally dissimilar manner of a ag. 
to be found in an applicant's ification been 
considered a sufficient gro for refusing him a 

tent, whilst in some states the examination is so 
oose as to make the practice all but equivalent to 
one without examination, save that the quasi- 
examination may have a misleading effect. No 
doubt examination within reasonable limits may be 
made highly conducive to the interests of applicants 
for patents and of the public ; but such examination 





adjuvant kind, and be unaccompanied by any arii- 
| trary practice, Any other course of procedure can - 
not fail to prove unsatisfactory, costly, unjust, aud 
| generally injurious. 
| Thelongest term for which, even under the most 
| favourable circumstances, patents can by law be 
| given, varies considerably in different states ; whilst 
| in many cases the duration of the patent is made 
contingent upon the life of any prior patent there 
may be in another country for the same invention. 
| Assuming an inventor to apply for patents in several 
countries almost simultaneously (as he may be, in a 
manner, compelled to do, in order that his applica - 
tions may all be lodged before his invention be- 
comes known in consequence of some official pub. 
| lication), he may ultimately find that he has had a 
patent accorded to him in one country for, say, 
| three or five years, which bears anterior date to, 
and will consequently by many years shorten a 
| patent for perhaps fourteen years granted to him in 


are made so dependent upon patents in others, that | should be confined within these limits, be of an | another country; and this may happen notwithstand- 
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ing that he may have sent off his application for the 
longer-term patent before applying for the other. 

This sort of difficulty results from two causes — 
namely, that in many cases the grant dates from 
the day of issue—not from the date of application 
—and that the time elapsing between the deposit of 
the application and the wsuing of the patent varies 
considerably, according not only to the practice in 
different countries but also to the circumstances of 
individual! cases, 

Matters are further complicated by the diversity 
of the tax-paying provisions. In some cases the 
entire payment bas to be made in advance, in others 
the patent is granted for the fall term, subject to 
the due payment of periodical or other taxes. 
Some countries allow grace for paying the taxes, 
with a fine—others without fine — whilst others 
again allow no grace whatever. In some instances 
the subsequent taxes are in the shape of a fixed an- 
nuity—in others they are progressive in amount 
annually—in others, again, the annuity increases 
every few years, the patent being subject to addi- 
tional special prolovgation taxes; and there are 
cases in which the amount of the tax is made de- 
pendent upon the judgment that the authori- 
ties may choose to hooks as to the importance or 
otherwise of the invention. Some states grant the 
patent at first only for the number of years the 
applicant pays in advance for, but allow it to be 
atterwards prolonged, either at once or by stages, 
to the full term. 

The Patent Laws or practice of most foreign 
countries -and the law of at least one British 
colony— provide for the compulsory working of the 
invention within stated periods; a provision giving 
rise to endless trouble and expense, not to mention 
the loss of patent rights that frequently resulta. 
Patents are often saved by merely colourable com- 
pliance with the law, In several countries extension 
of the working time may be obtained. It should 
be applied for and strong ground for it asssigned 
in ample time, as the result of such an applica- 
tion can never be predicted with any certainty, 
and a refusal at the last moment, or perhaps after 
the time for working has passed, becomes fatal 
to the patent. Certain states require the patentee 
to furnish proofs within the preseribed periods 
that bis invention has been duly worked, in 
default of which the annulment of his patent is 
forthwith officially announced, perbaps to the 
destruction of valuable patents obtained elsewhere 
for the same invention; other states leave it for 
decision, whenever the question may arise, by the 
Government or the courts, whether the patentee has 
complied with the requirements as to working, and 
he way in some eases plead extenuating circum- 
stances; meauwhile, however, he may be kept in a 
most unenviable state of doubt and anxicty as to 
the validity not only of the individual patent 
immediately at stake, but also of other patents 
depending upon its duration. 

When application has been made for an English 
patent, care should be taken to lodge in due time 
the applications for those foreign patents which 
would be invalidated by prior publication of the in- 
vention in the United Kingdom, 

In reference to this point it must not be for- 
gotten that an English patentee is bound within 
six calendar months from the date of his patent to 
tile a full specification (unless be shall have filed a 
complete one in the first instance), and that so soon 
as the specification is filed it is open to public 
inspection; also, that some technical journals, 
almost immediately after the filing of specitications, 
publish abridgments or copies of the provisional 
specifications. thus making known the nature of the 
inventions. Such publication will prove fatal in 
some instances to patenta subsequently applied 
for abroad. Applications for colonial and foreign 
patents shonld never be de laye d needlessly. First 
in order should be those likely to be granted for the 
longer terms ; these should be filed so that the result 
may be kuowu or the date secured in good time to 
enable the shorter term patents to be applied for 
before fling the English final specification. Foreign 


p tents having been obtained, no time should be 

tin arranging with some ove to at any rate com 
menace the manufacture of the patented article, or 
the exercise of the patented process, in each country 


where the law requires it. Many classes of in- 
ventions are capable of being in this way worked 
sulficie: tly to coup'y with the law at small cost. All 
othic ial documents should be care fully preserved, and 
the payment of taxes, &ke., should not be delayed 
until so jate a period that a miscarriage in the post 


or other by no means impossible accident will result 
in loss of patent rights, 

The object of these observations, preliminary to 
explaining under separate heads the law and practice 
of each country, is to impress upon the er who 
contemplates applying for patents abroad, the im- 
portance of previously noting and considering with 
care the nature, operation, and requirements of the 
law and practice of each country he has in view, in 
order that he may so regulate his proceedings as to 
secure the full benefit of the privilege obtainable in 
each casé, and guard against ove patent becoming a 
stumbling-block to another. 

The data as to area, population, manufactures, 
&c , which we propose to give preceding the infor- 
mation as to the law and practice of each country, 


although having no pretension to more than ap- | 


proximate accuracy, will, it is believed, be of consi- 
derable service to intending patentees. 


THE CENTENNIAL INTERNATIONAL 
EXHIBITION OF 1876.—No. VII. 
By J. M. Witsox, Philadelphia. 

Tue time for the reception of the revised designs 
on the second competition was afterwards extended 
to September 30th, and the condition awarding the 
sum of 10,000 dols, to the author of the best 
design was by unanimous request of the competing 








parties modified, the sum being divided into four | 


items, viz., 4000 dols., 3000 dols., 2000 dols., and 
1000 dols., to be awarded to the four most meri- 
torious designs in their order of merit. 

At the appointed time the ten competitors sent 
in their revised designs, accompanied by estimates 
of cost as follows : 


roof of 180 ft., height of first gallery above the 
| floor 82 ft., height of second gallery and spring of 
| dome 150ft., upper balconies inside and out at 
bottom of lantern 260 ft., inside top of cupola 320 ft., 
and extreme top of figure of dome 390 ft. in height 
| above the floor. The wings of the building around 
| the dome had a clear width of 110 ft. and an average 
height of 110 ft., the clear height at ridge of louvre 
being 135 ft. The clear width of side aisles was 
45 ft., average height of aisles 80 ft., and floor of 
gallery above first floor 32 ft. The space of first 
floor available for exhibition purposes, not in- 
| cluding front pe ven of building, was 161,460 
| square feet, and of the second floor or gallery 49,200 
| square feet. The temporary building extended east 
| and west 1940 ft., and north and south 740 ft., the 
| distance from extreme back of memorial building to 
_ extreme back of temporary building being 500 ft. 
It consisted of five rows of halls or galleries, namely, 
| one centre pallery 110 ft. clear span by 60 ft. height 
to square of roof, and four side galleries 66 ft. span 
each by 55 ft. height, all of them separated apart 
by 22 ft. wide covered passages, A simple tri- 
— system of roof was proposed, with straight 
raiters, although circular roofs were suggested as 
more ornamental if desired by the Committee. 

The nolan were intersected by a giand 
central arched avenue north from the 
memorial building, and forming a continuation of 
| the north central nave of that building. The 
| memorial building was proposed to be constructed 
| in brick for the principal masses of the walls, re- 
| lieved with light-coloured or fancy glazed bricks, 
| tile, &c,, the base courses, sills, lintels, &c., to be of 
| cut stone, either ite or marble. All outer 
cornices, corners of towers, and ornamental work 























| 
7 T g Hall. Building Totals. 
dols. dols. dols. } dols. 
1. John C. Sidney i 2,250,000 1,840,000 300,000 4,390,000 
2. Plowman and Oertly 2,281,544 3,218,000 384,400 5,878,944 
3. Gatchell and Rush 1,125,000 1,229,520 200,000 2,554,520 
4. H. A. and J. P. Sims 2,168,998 1,487,621 429,777 | 4,086,397 
5. Samuel Sloan 1,271,644 2,587,088 321,940 4,180,673 
6. MeArthur and Wilson , 1,540,172 3,142,200 923,800 : 5,606,172 
7. Vaux and Radford ; 2,871,500 “a bes 2,871,500 
8. Collins and Autenrieth | 8,825,000 4,500,000 2,225,000 | 10,050,000 
9. J. L. Fairfax 2,554,955 2,613,325 213,552 | 5,871,832 
10. J. A. Vrydagh 2,079,808 7,339,084 820,000 9,738,892 





‘The Committee reported that all of these designs | 


showed great care, skill, and Jabour on the part of 
the several engineers and architects in carrying out 
the requirements of the specifications, and that they 
each presented so many points of excellence that the 
Committee was very much embarrassed in its efforts 
to arrive at a satisfactory conclusion in the matter. 
It stated that many additional points of great im- 


roe had presented themsclves in regard to the | 
u 


ildings after the issue of the specifications for the 
second competition, which would necessitate more 
or less modification in any design adopted. In 
making the awards, however, the relative merits of 
the different designs were decided upon solely with 
regard to their meeting the requirements stated in 
the specifications. This action was of course the 
only just one to the competing parties, but resulted 
in giving the awards to some designs which were 
radically different from what the Committee at the 
time of the award advisable to erect. 
‘The awards for the second competition were de- 
cided upon about the end of October as follows: 
dols. 


Collins and Autenrieth, Ist award 4000 
Samuel Sloan, wae a 3000 
McArthur and Wilson, 3rd _,, 2000 


H.A.andJ.P. Sims, 4th ,, 1000 
The plan of Messrs. Collins and Autenrieth as 
now presented varied very little from the original 
design. ‘The same general form of building was 


preserved, the memorial building in front, sur- | 
rounded at the rear by the temporary building of | 
an oblong shape, approaching a semi-ellipse. The | 
style of architecture adopted was the Venetian Re- | 


naissance, permitting of graceful lines and propor- 


tions for general and detail design, affording full | 


iberty of making more and larger openings, and 
therefore furnishing more interior light than most 
other styles, admitting of finish, either simple or 
elaborate as desired, and a full display of decoration 
by sculpture outside and painting inside, 

‘The memorial building bad in front a large main 
evtrance in the shape of a triumphal arch, and in 


the centre at the intersection of the four wings was | 





the dome, having a clear span at the springing of 





to be of galvanised iron. The interior columns to be 
| of cast iron, the rafters and the principals of dome 
| of wrought iron, and the covering of dome of heavy 
| galvanised iron. ‘The temporary building was to 
| have the south;front, the centre northern building, 
|and the pavilion towers of brick, the interior 
| columns and roof trusses of iron, and the purlios, 
sheathing, &e., of wood. Direct skylights were 
avoided as much as possible, very few being used. 
The roof spans of the 22 ft. passages between the 
main roofs were made low, wing of ample side 
light iuto all the main galleries of the temporary 
building. 

The recipient of the second premium, Mr. Sloan, 
in preparing plans for the second competition, 
evidently discovered the utter unfitness of his pre- 
liminary design for the requirements of the Exhibi- 
tion, aud by an entire change of base, together 
probably with a judicious use of the photographs so 
wisely distri the Committee on Plans and 
Architecture, ed an entirely different set of 
plans, based upon the same ideas as contained in 
the first premium design, the boone rig buildings, 
| however, being deeper, and the whole arrangement 
turned around, so that the memorial building fronted 
east instead of south, He proposed to place the 
| memoria: building on a plateau extending from 
30 ft. to 50ft. beyond its walls, and affording a terrace 
finished with balustrade, pedestals for statuary, &c. 
‘The principal floor was placed § ft. above this 
| terrace, the building having a total length of 600 ft. 





| by a depth of 250 ft., with centre projections east 
and west of 50 ft. each, and the north and south 
| ends running out to 300 ft. face. Arched entrances 
100 ft. high by 50 ft. wide were provided on the east 
| and west fronts. In the centre of the building was 

a dome 100 ft. diameter and 392 ft. high, crowned 

by a statue of America, and on the four corners were 
| smaller domes. The style of architecture adopted 
| for the memorial building was the Palladian. The 
| Memorial Hali occupying the central portion of the 
| building, was. nearly 10u ft. wide by 400 ft. long, 
| and 146 ft. from floor to crown of arched ceiling. 
| lt was surrounded on all sides by a gallery 25 ft. 
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wide and 32 ft. above the floor. Outside galleries 
42 ft. wide extended along the east and west fronts 
leading from the centre to the corner portions of the 
building. They were to be in two stories, the first 
32 ft. in height, and the second 42 ft. to the spriag- 
ing of arched ceiling, both divided into apartments 
with sliding doors, and available for fine art exhibi- 
tions, &e,s The north and south ends of the building 
were also arranged in two stories. 


The temporary building was.désignéd in the} be ti@ted of the most permanent materials, | 5, 
having stone foundations and granite base course, 
the walls to be composed of of various | We 


Venetian style for the same-feasons as the first 
premium design. It extended west fromthe memorial 
building 1056 ft,, and north and south 1184 ft., con- 
necting with it along the whole front, and termi- 
nating with a circular end on the west, A grand 
central avenue having 100 ft. clear span, and 100 ft. 
from floor to roof, was intended to run west from the 
centre of the memorial building fora length of 430 ft., 
terminating with a circularend, Side galleries 25 ft. 
in width were to extend around this central avenue, 
and outside of this were five continuous concentric 
avenues, beginning and returning at the memorial 
building, and running around the west end of the 
central avenue, affording five grand divisions for 
ten departments. All of these concentric avenues 
were alike in construction, each being 66 ft. wide 
and 52 ft. high to the square of roof, and 
by intermediate covered passages 22 ft. wide and 
32 ft. ott Le ut avenues were ages by side 
openipgs above the 22 ft, The supportin 
columns and tension nema rast t 4 ; 
be of wrought iron, the fs, pi 
wood, and the roof covering of | 
‘The memorial building’ was 
structed of cast iron for the ¢ 
line to roof, the framing of oe 
and roof trusses to be of WE 
covering of domes and roof, -@ ; 
base of the building as high ga “was to 
be of granite, and the inner a” A gid to be of hard 
brick, and the first floor vatiited with the tame 
material. a , 
Messrs. McArthurand Wilson in the se¢ond com- 


petition made the following modifi¢mtibms of their 
original design. ‘They abandoned igether the 
use of galleries for exhibition purposes, and simplified 


the construction of the temporary portions of the 
building, omitting the towers and modifying the 
fronts, so as to lessen as far as practicable the 
cost of this part of the structure compatible with 
a creditable appearance, and a proper adaptation 
to the purposes in view. Owing to the space in 
the galleries being transferred to the first floor,,the 
width of the ground floor was considerably in- 
creased, making a decided improvement for exhibi- 
tion purposes. The modified design consisted of a 
permanent memorial building flanked by two equal 
temporary wings. 

The memorial building had two principal parts 
crossing at right angles, forming a nave with tran- 
septs, at the intersection of which rose a tower 
entirely of skeleton construction, formed of six- 
teen columns arranged in sets of four each, with 
those of each set braced vertically and laterally to 
resist the heaviest winds. The Memorial Hall had 
a length of nave exclusive of waiting rooms at ends, 
of 72u ft., and length through transepts of 456 ft. 
The nave and transepts were covered by a Gothic 
arched roof of 216 ft. clear span and 148 ft. height 
from floor to ridge. The side of the square base 
of tower was 120 ft., and height to extreme top of 
finial 500 ft. 

The two equal portions of the temporary building 
connecting with the permanent building at the 
transepts consisted each of a nave with transepts 
facing north and south. The nave was available 
directly for exhibition purposes, forming with the 
transepts of the memorial building a space of 2040 ft. 
by 360 ft. In the transepts of the temporary build- 
ing it was proposed to locate offices, restaurants, 
waiting-rooms, &e. The width of nave of 360 ft. 
was made up of a centre span of 120 ft., two side 
spans of 72 ft., and four spans forming intermediate 
aud side spans of 24 ft. The extreme length of 
each nave of temporary building was 884 ft., and 
length through transepts 700 ft., the width of tran- 
septs being 312 ft. The extreme total length of the 
whole building was 2224 ft. The plan was well 
adapted to the dual classification, affording a width 
of 360 ft. for the same exhibits as were shown at the 
Paris Exhibition of 1867 in a width of 296 ft. 

It was proposed running the departments length- 
wise of the building, and the different countries 
crosswise. The style of arckitecture was 
the Medieval Gothic. It was conside by the 











authors of the design that this style was of all others 
the best adapted to the engineers’ , and 
— be wbeye berg cost Sn proportion to the 

fects go any other, rding oppor- 
tunity for producing Aerts a ia Be cane 
tion and severe and simple in the adaptation of its 
leading feat while at the same time suse 


of the most ornamentation 
finish if desirable. The memorial buildi 


colours with the introduction of terra cotta, 
and stone, The main roof trusses were 


wrought 


to be covered 


and steps to the level of the main roof of b 
and above that by an interior inclined foot 4 


ted|the top. The memorial building was intended 


when left standing alone after the close of the 
Exhibition, to be a fair representation of the pro- 
gress which had been e in engineering and 
architecture during the past one hundred years. In 
the temporary portions of the building, the founda- 
tions were to be of brick or stone and the vertical 


by timber framing which supported the 










ed with timber and cavered with glate, 
| flat roofs of 24 ftempan which were 


tion design made the followingchanges. They 
ook memorial building out of the Exhibition 
building, proposing to erect it entirely disconnected 
from it or even in another part of the park, reducing 
its size to about one-fifth that given in the specifica- 
tions. They stated that as the original instructions 
were that ‘‘ the memorial building should not exceed 
five acres in floor space,” they interpreted it not to 
specify that it should be five acres, and, therefore, 


nent and substantia! building could be erected for 
about the sum of money understood to be set —_ 
for it, to wit, one million and a half of dollars. h 
building would then have its own contractor and 
separate force of workmen, and rapid construction 
would be facilitated. In this they showed great fore- 
thought, the advisability of the arrangement forcing 
itself so strongly upon the Committee that it was 
adopted in the final design. It will be noticed that 
Mr. Clark, who was connected with Messrs. Sims in 
the first competition, withdrewin the second competi- 
tion, the design in its improved form being entirely 
the work of Mr. Henry A. Sims (now deceased) and 
his brother. In the temporary building, as now 
designed, the central avenue was to be 120 ft, wide 
and 120 ft. high without galleries, taking the form 
at each end of a pavilion roof 120 ft. square, blocks 
of buildings being added at each end to contain 
restaurants, offices, retiring rooms, &c. It was 
proposed adding to each side of the building a ma- 
chinery annexe, giving a total space for machinery of 
80 ft. by 1840 ft. 

The materials and mode of construction of the 
temporary building were the same as before, only 
marketable iron that could readily be sold without 
sacrifice after the Exhibition was over, being used. 
The whole of the building, except the arched central 
avenue. was covered by what may be designated as 
the ‘‘ spinning shed” form of roof in spans of 40 ft., 
obtaining light from the north through skylights on 
the steeply-inclined sides. 

The memorial building now covering about an 
acre of space, was designed in the form of a cross of 
equal arms, with a dome at their intersection, in the 
Romanesque style of architecture, and of a some- 
what monumental character, to be constructed only 
of the most permanent and enduring materials, aud 
of a manner of moe pe a or for all time. 
The authors su that i ding placed 
on George's Hilt the highest elevation in the 

and be i as a national museum, ora k 

of mauso to contain monuments, statues, tablets, 








and stained glass, to the memory of the great men 





upon the principle of the braced arch, of 
he purlins of wrought iron, and the 
roof covering of corrugated iron. The gable ends 
of roofs to be of galvanised iron with double or in- 
terior and exterior faces, stiffened by wrought-itop 
framing. The main tower was to be constructed 
entirely of wrought-iron framework, ly 
stiffened by diagonals and laterals, the vertical sides 
with galvanised iron and the roof 
with slate, the tower to be ascended by elevators 


walls of brick 13in. and 9 in. thick, stiffened inside 


olumns and roof trusses to be con- 
as far as practicable of ) F 
3 of wrought iron, © to 


Sia A. and J. P. Sims in their second |} j 


245° 
of America, and frescoes of great events in her 
The other’ furnished did not vary essenti. 
ally from those sent. in on the first com an 









































reduced it to such a size that a thoroughly perma. | ¢' 
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BEESLEY’S PUNCHING AND SHEARING MACHINE 


CONSTRUCTED BY MESSRS. WESTRAY, COPELAND, AND CO., ENGINEERS, BARROW-IN-FUBNESS. 


We arnex illustrations of one of 
Beesley’s patent punching, shearing, and 
angle-cropping machines, constracted by 
Messrs. Westray, Copeland, and Co., of 
Barrow-in-Farness. The peculiarity of 
the machine consists in the punching and 
shearing slides being actuated by a mas- 
sive T-shaped lever which oscillates in a 
centre at the junction of the vertical and 
horizontal arms. 

As shown by the dotted lines in our en. 
graving, the ends of the horizontal arms 
of the T-lever enter the punching and 
shearing slides respectively, while the ver- 
tical arm has pendulous motion imparted 
to it by the action of a crank on a cross 
shaft, this crank working in a block 
which slides in a slot formed in the ver- 
tical arm. The crank shaft receives its 
motion by gearing, as shown, all this 
gearing, it will be noticed, being kept 
down below the floor line. It follows 
from the design of the machine that the 
part of the framing forming the upper 
sides of the gaps, instead of having to 
resist the upward strain due to the punch- 
ing and shearing as in most ordinary ma- 
chines, has only to serve as a guide for 
the punching and shearing slides. Its 
arrangement makes a very neat machine. 


NEW SHIP CANAL FOR ST, 
PETERSBURG. 

Sr. Pererspure without being itself 
fortified, occupies, from a military point of 
view, a very favourable and safe position, 
it heing bounded on the land side by large 
impassable marshes, while on the side of 
the sea it is protected by water of a very 
smal! and changeable depth, no war shi 
of size and draught being able to enter at. 
Petersburg from the Gulf of Finland. It 
will be remembered that in the Crimean 
war the fortifications of Cronstadt, not 
on account of their excellent condition, 
but because of their being surrounded by 
how shallow and changeable water, were 
su 


cient to prevent the combined English and French fleet | canal between this harbour and the Neva, shown at F, | firm of An 
at 300,0001., the railway to connect the harbour with the | authorities of St. Petersburg for the complete work of the 


from entering the harbour of St. Peters ’ 

These circumstances, however favourable from a military 
point of view, are the cause of great 
venience, and considerable expense. No large mercantile 
vessel can convey its load direct to St. Petersburg, and 


constant incon- | 





} 
| 


this circumstance is so much more to be regretted as the | 


River Neva itself offers no obstacle whatever to navigation, 
it having on its course through St. Petersburg a depth 
varying from 14ft. to 53ft. 

As in the case of the mouths of most large rivers the 
Neva bas formed in the course of centuries enormous sand- 
banks, which still further enla through constant heavy 
west winds, offer es difficulties to navigation. These 
sandbanks reduce t bh of water in the different arms 
of the Neva to from 7 ft. to 8 ft., thus preventing ships 
from entering the river iteelf, which, as we have said, is 
sufficiently deep. 

Some time ago a company was formed under the leader- 
ship of Mr. Katiloff, to avoid these obstacles, and with the 
intention of constructing a harbour in the immediate neigh- 
bourhood of St. Petersburg, it — roposed to connect 
this harbour with the deep water of the Gulf of Finland, 
near Cronstadt, by a , 

Our illustration annexed shows the situation of the pro- 
posed and partly commenced undertaking, A G repre- 


main part of the arrangement, namely, the canal itself. It 
will be observed from the figures marked on the plan and 
representing the present depths of the water, that the 
canal traverses the shallow parts of the bay until it reaches 
at its mouth a depth of 20 ft., which is sufficient for all ships 
trading to the Baltic. 

According to the project of Mr. Kutiloff, this canal is to 
be built with a width varying from 260 ft. to 660ft., and 
with a constant depth of 20{t., while it is intended that 
the material cut out from this canal shall be utilised in fill- 
Nesp Go aay Soe ee Seleag Oo harbour and 








Frercs 


tonio Gabrielli and Co., contractors, to the 


principal Russian lines at 300,000/., and for other pur- | canal. After these works, however, had given to the 
poses, a eg stores, &c., 800,0001., making a total of | Russian contractor, Mr. Pontiloff, Mr. D’Avigdor was 
4,000,0001. If, however, as is very ble, it is —7 | requested to examine and report upon Go ioe and esti- 
to build a railway bridge over the Neva, another 800,000/. mates, and ing to this report, several alterations and 
will be added to this cost. improvements will have to be made in the proposed details. 

The importance of these improvements to the mercantile | The cross sections of the canal, as well as the pierheads on 
position of Russia will be best understood by referring to | the entrance dams, will require considerab modifica- 
the losses caused by unloading all ships at Cronstadt. Ac- | tion, the slopes of the former being in all probability too 
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; ill, of course, also increase the 
the undertaking. For the information on this sub- 
are A 


cording to a recent statistical report the cost of 

large vessels, reloading the into smaller ones cost 

transporting the latter to St. burg, amounts to about | ject we indebted to Mr. D’Avigdor. 

1.187200. pes annum, not counting a large amount of | It is to be hoped that the Russian Government will give 

damage and delay caused by the oli pensthde support to thie benafsial , and have 
The importance of this for commercial | its own share of this work carried out with the speed 
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VACUUM SUPPORT FOR RATCHET BRACES. 
CONSTRUCTED BY MR. H. J. H. KING, ENGINEER, NEWMARKET, GLOUCESTERSHIRE. 
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Tue apparatus of which we annex engravings is intended 
to supply a want which is often experienced for a quick and 
easy method of supporting a ratchet brace, a very consider- 
able time being often spent in fixing up a support or cutting 
a hole in a plate with hammer and chisel to get a bolt in to 
fix up the ordinary pillar. In such cases as these the ma- 
chine illustrated, which has been designed by H. J. H. 
King, of Newmarket, near Stroud, Gloucestershire, will be 
found useful, atmospheric pressure being the supporting 
agent employed. 

In our engravings, 1 is a column cast in connexion with the 
dise 2, round the external edge of which disc an india- 
rubber ring 3 is fitted; this ring forms an air-tight joint 
between the disc and the surface to be bored ; 4 is a small 
air pump fitted inside the column 1. If it is desired to drill 
a hole in the plate or surface 5, the disc 2 is placed upon it 
and the tap 6 shot off. A vacuum must then be formed in 
the column by making about a dozen strokes with the air 
pump, and as soon as this is effected the tap 6 must be 
quickly opened, when the air will be exhausted from the 
underside of the disc 2, and as the india-rubber ring 3 will 
make an air-tight joint between the disc and the plate, the 
former will be held down with a pressure proportional to 
the vacuum and the size of the disc, which, in the case of 
the 12in. dise ordinarily used, and 101b. of vacuum per 
circular inch, gives a holding down force equal to 1440 Ib., 
which is more than sufficient for ordinary ratchet brace 
work if applied directly over the bracs. In the particular 
case illustrated, however, the brace has to be used on one 
side of the disc 2, and the leverage thus exerted would lift 
up the disc on that side unless the provision was made 
of supporting the long arm of the bar 7 by means of the 
rod 8 which rests against any suitable surface. The rod 8 by 
means of the joint 9 can be slipped along to any position on 
the bar 7, but when circumstances admit it is most advan- 
tageously applied at the end as shown. 

To make this system of support as universally applicable 
to all classes of work as possible, it is advantageous to have 
an extra disc 10, and use the arrangement as shown by 
the dotted lines. In this case a ring 7}in. in diameter 
which can be fitted into the recess 11, may be used on the 
disc 2, and the dise 10 connected to the rod 7 as shown, 
A vacuum is formed under 10 by means of an india-rubber 
pipe connecting it and the colamn 1 together, the ratchet 
brace standing between the two discs. 

Of course this system of supporting ratchet braces can 
be worked by a separate air pump, or the discs may be con- 
nected with the condenser of an ordinary engine, and it may 
be advantageously used in some cases for other 

small tools. It appears to us worthy of attention. 




















JOHNSON’S CLUTCH COUPLING, 


We subjoin an engraving of a form of clutch coupling 
designed by Mr. W. P. Johnson, of the Telegraph Con- 
struction and Maintenance Company’s Works, East Green- 
wich, at which works two pairs of these couplings are in 
use. The arrangement, it will be noticed, is self-contained, 
and requires no sypport but the shafting itself; the clutch 
should, however, be placed as close to a bearing as pos- 
sible. 

The views subjoined show a coupling suitable for shafting 
of from 44 in. to 43 in. diameter. The half of the clutch 
marked F in Fig. 1 is keyed to one length of the shafting to 
be coupled, and it is made long enough to receive the end E, 


Fig. 4. eer 




















247 
arranged to those employed in his clatch has been working 
for over three years at the Telegraph Construction and 
Gesiee expel talons Silimn sid new thax 
ne ae lubrication with a drops of 

The other half C of the clutch slides on two steel fea- 
thers D D, and is drawn or pushed forward into gear, 
by the brass nuts working on the screws A B, these nuts 
forming pinions of § in. which gear into a spur wheel, 
formed on a sleeve w turns on the shaft and carries the 
handwheel shown. By turning this handwheel the nuts 
on the screws A B are thus rotated, and the clutch jaws 
put into or out of gear according to the direction of 
motion. The half of the clutch C slides on its shaft for 
a distance of 1} in. lea a Co ee te ae 
ance between the faces of the jaws. The clutch is found 





DAVEY’S HYDRAULIC PUMPING ENGINE. 

Tukae are many situations in which a small quantity of 
water supplied under considerable pressure can be profit- 
ably employed to pump a greater quantity of water against 


a less pressure. In dip workings in collieries for instance, 
engines thus worked can be advan used to raise 
water to the main pumping engines, the motive water in this 


case being supplied from the rising main of the main engine. 
In hilly mining districts, too, water drawn from a high 
level may be conducted by pipes into the mines and then 
used to raise a greater quantity of water to the surface, thus 
avoiding the necessity for steam power. For use in such 
situations as we have alluded to Messrs. Hathorn, Davia, 


Campbell, and Davey, of the Sun Foundry, Leeds, are now 
building engines of the type which we illustrate on page 250, 
these engines being constructed on the plans of Mr. Henry 
Davey, of whose differential pumping engine we have already 
spoken in this journal. In our engravings on page 250, 
. L and 2 are respectively 


a side elevation and plan of 
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1n our detail views Figs. 3 and 4 are vertical sections 
through the walve box, the former section being taken 
throagh the Inlet or pressure valves, and the latter through 
theexhaust valves; Figs. 5, 6 and 7, on the other hand, are 
herizental sections respectively takes on the lines B B, CC, 
and AA, Figs. 8 and 4 In Fig. 4, the fixed hollow 
plungers are shown attached on the and left hand sides 
of the valve box, and it will be seen that each plunger eommu- 
nicates with a chamber in the valve box fitted with one inlet 
and one exhaust valve, as shown in the section on the line 
B B, Fig. 5. Referring to the vertical sections Figs. 3 and 
4, ic will be seem that the valves (which are of gun-metal 
working on gun-metal seats) have plungers formed on them 
above and below, the lower plungers being packed w ith double 
cupped leatnérs as shown, while in the case of the inlet 
valves the upper plungers are also packed with cupped 
leathers. The lower pluagers are thus really the rams of 
small hydraulic presser, and by admitting water under 
pressure below them, the valves are lifted. It will be seen 
from Fig. 6, which ip w section on the line CC, that 
diagonal passages connect the plunger chamber of the right 
hand exhaust valve with the plunger chamber of the left 
hand inlet valve, and vice versd. n 

The admission of the water under the valve pluugers is 
coutrolled by an arrangement of differential gear similar in 
primiple to that applied by Mr. Davey to bis steam pump- 
ing engmes, an acconnt of which appeared ou page 169 of our 
la-t volume, aad which we need not therefore describe here. 
This gear acts exceedingly well and keeps a perfect control 
of the engine under varying loads, 

Alt gether we think that the plan of employing hydraulic 
pun) ing engines in the manner to which we have referred 
kas not yet received the attention it merits. Metallic mines 
are very frequestly situated in billy districts, and is many 
such cases, as we bave said, the use of steam power for 
pumping might be altogether avoided by the employ ment of 
hydraulic pumping machinery, the lat er possessing amongst 
other featares the advantage that in the event of the mine 
flooding it may cominue to be worked urder water. We 
way state ia conclusion, that Messrs. Hathorn, Davis, 
Campbell, and Davey, bave already apolied a number of the 
hydraulic engines we have de-cribed for draining dip wo:k- 
ings in collieries, and they are bow const: ucting some very 
large ones to be employed to do all the work of draining the 
pit. The particular engine we illustrate has Sin. power 
plungers, 7 in. pumping plungers, and 6 ft. stroke. 





ON RAILWAY SAFETY APPLIANCES.* 
(Concluded from page 195.) 

I nave told you that out of the sixteen positions into which 
tue four home signals can be put eight only are consistent 
with proper working of any kind ; but when one bears in mind 
tie rapid ratio in which the namber of combinations increase 
with tae number of the levers, one can well understand how 
with a small addition to the levers the chance of accident is 
«nlarged ; and although simple andeven complex junctions for 
tasny years depended entirely upon the care of the attendant, 
nevertheless aceidents were caused by error; and as 
junctions and stations, owing to the increase of railways 
ant of traflic, became more complicated, the strain upon the 
att gtion of the best trained and most careful signalmen 
was past endurance, and then i ing skill devised a 

fety appliance. Prior to this time the levers, however, had 
all been congregated into one house, which, while it bad the 
a:!vantage of bringing them readily into control, had the dis- 
viventage of doing away with the identity, as it were, 
wie attaches to levers when they are in the immediate 
nvigbLourhoed of the point or si to be worked ; but 
leing in one house, the question how to render it 
impossible for a man to give signals which did not accord 
Let ween themselves, or signals which did not agree with the 
positiona of the points. 

Fig. 15 shows an elementary safety apparatus as applied 
to toree levers, and I have a model of somewhat different 
constraction, but with the same number of levers, before 
me. Imagine that lever (1) is for the points, (2) for the 
down met (3) ia for the down-branch signals, and 
that cach these signals, aceording to the position of 
the lovers, might either be at aafety or at danger. Assume 
that inthe first instance both the signals are at danger, the 

» sition whieh forbids an ap h either from the main 
fine or from the branch line, then the points ought to be at 
liberty so as to be capable of being moved as may be re- 
quired for shunting. Now imagine that the lever (2) is 
coopl_d to a horizontal sliding bar (2), so that as the lever is 
moved backwards and forwards the bar moves endways a 
cer(ain distapee, and that the lever (3) is similarly coupled 
to a horizontal slicing bar (3) parallel with and below the 
bar (4), danagine further, that im each of these bars there 
is o notch so.placed that when tie levers (2) and (3) are in 
such # position as to put their two « at danger, the 
uotoles in the bars (4) amd (3) shall the one over the 
otucr, and in af the yertical moving bar (1), that 
Lor Leing attached by proper links to the point lever (1) 
Under tue conditions given, evidently the vertical bar could 
Le moved freely up and down in the two notches in the bars 
(2) and @), pe | thus, as is the points might be 
sifted at will; but while it is competent for the signalman 
to s lift the points at willit should be imcompetent for him 
to give the safety signal either for the branch or for the 
main ; amd accordingly it will be found that he could not 
» ove either the bar (x) or the bar (3) endways so long as 
the Lar {.) wes in the intermediate position, becanse that 
lar baying mmole xd portions to the bars (2) and 


© Eeetare read b F. J. Bramwell, F.B.8., at an even- 
ing mevting of the British Association, Bristol. 








(3) prevent their motion ; but supposing that the s 
moves the point-lever (1) so as to put it right f 
main line, then, although he ought not to be able 
the safety signal] for the branch fee, he 
“stg it for the main. 
(1) will then be so a 
will be on the level of t i 
is in the power of the signalman to give 
for the n main; in doing so he w move t 
2) to the left hand, and that would take the notch in that 
away from the vertical bar (1), and would bring the 
solid part of the bar (2) opposite to the bar (1); thus the 
giving the safety si by lever (2) locks the bar (1), and 
through its connexions the lever (1), and insures that 
the points shall be kept right for the down main so 
long as the si for the down main is at safety. More- 
over, as @ solid part in the bar (1) is opposite to the bar (3), 
that bar cannot be moved, and therefore the si 
for the down branch must continue to be exhibited. 

Assume further, that the main down train having passed, 
it is desired to let a branch down train come, then the first 
thing to be done is to restore the main line signal to danger, 
thus putting the notch in the bar (2) Yo opposite to the 
bar (1), and freeing the points so that they may be set for 
the branch line. Being so set they have caused the 
vertical bar (1) to rise and to bring its bottom notch to 
the level of bar (3), and a solid part o 
this solid part prevents the bar (2) a . 
and thus insures that the main line signal 6 be kept 
at danger, while the lower notch im bar (1), being now 
opposite to the bar (3), bar (1) no longer opposes the moving 
endways of bar (3), to exhibit the safety signal for the 
branch. But this movement takes the notch in the bar (3) 
from before the bar (1), and has put the solid part of (3) 
opposite to (1), and thus insures that the points shall remain 
right for the branch so long as the branch safety signal 
is exhibited ; while at the same time a solid part in the 
bar (1) has come opposite to the bar (2), and thus locks 
the main line si at danger. 

Assuming it to be necessary or expedient, as it occa- 
sionally is, in fact as it is at simple junctions, that one send 
of points should lock the lever of another pair of points, then 
this may be accomplished by attaching to the point lever (1) 
a horizontal bar, shown in dotted lines, so that when the 
point lever (1) moves, i. not only moves the vertical bar (1) 
but also the dotted horizontal bar, and this bar, by similar 
apparatas to that already shown, is made to lock another 
point lever, or is caused to be locked by that lever. It is 
obvious, that by an extension of such an apparatus, all the 
signals and points in a station, however numerous, may 
be caused to act and react one upon another, so as to insure 
absolute agreement among them all. 

Similar apparatus is applied to gates at level crossings, 
and to swing bridges where railways are carried over rivers, 
so that it shall be impossible to give the safety signal until 
the level crossing gates are open for the at Meg and are 
closed against the ordinary road traffic, or until the swing 
bridge is in place for the passage of trains. 

An apperatns such as I have described is one which, so 
long as it is in good order, puts it out of the power of the 
signalman to give a wrong signal. If a madman were to 
obtain access to a signal cabin thus fitted be could not give 
a signal inviting to danger ; in all pers A he would not 
succeed in giving any signal at all. but if he did succeed, 
that signal w_uld be correct in itself, and in all connected 
with it. Such an apparatus, it must be admitted, was a 
very t step towards attaining safety in the aceord of 
dena oad ints, but nevertheless it still left something 
to be desired. When the apparatus was worn, or at all out 
of order, there was a chance that certain levers might be 
partially moved before others were securely lecked, and 
thus a safety signal, for exaimpl, might be exhibited when 
the point lever was not so far locked as to prevent its being 
moved a littl. ‘That which really was wanted was an 
apparatus which should lock those things which ought to 
be locked before any movement of the main lever was 
oe ye thia apparently difficult end has really been 


The point and signal levers ordinarily work between 
the two sides of a double segment having notches in 
its upper surface near the ends, in which notches a spring 
catch attached to the lever enters for the purpose 
holding the lever in either the one or the other of its 
two positions. The signalman, when about to move the 
lever, grasps both the spring cateh handle and the main 
handle at once, and thereby draws the spring catch out of 
the notch. Now advantage has been taken of this con- 
struction to attain the end that I have mentioned as being 
desired, namely, that of causing the interlocking to take 
place before any movement of the main levers is made at 
all. There are several ways of doing this, but time will 
not admit of my going into an explanation of them ; it 
will suffice if I state that the spring catch rod is prolonged, 
and that by means of rods and links it actuates a horizontal 
bar, or, as the case may be, a vertical bar such as is shown 
in the sketch exhibited. With thesearrangements the mere 
fact of grasping the handle preparatory to any movement 
of the main lever may be made to lock everything which 
should be locked. 

I incidentally mentioned that it was expedient in the case 
of even the simple pare under consideration that one 
pair of points should be controlled by the other, and it is so 
for the following reason. Assume that the dewn points are 
set for the branch, the up main line signal must then be at 
danger, and no trains ought to go along the up line. But 
supposing in the act of shunting a train were to go down 
the up line, then, according to the position of the points, it 
might either go down the main or down the branch. If it 
went down the branch no barm would happen, always sup- 
posing there were no up branch train coming; but if it 
went down the main up line, then it might cut the 
branch down train. ‘o prevent this the points are ar- 
ranged so that whenever the down points are set for the 





branch the up points are likewise set for it, aud thus this 

sort of collision is avoided. 

elodal colacaatnenee =: y~ be proven Ae 
p a em ‘or t ion of 

collisions, and most certainly want of time wi prevent my 

prey more. 

I come to the safety appliances which are used to 
prevent the “‘ splitting” of trains at junctions. You have 
seen on Fig. 1 thet aagerding os the i ints A A 
stand, one way or the other, so the train goes either down 
the main line or down the branch ; but assume that while 
the train is in the very act of passing over the points, those 
points are shifted, and that thus while the of the 
train has been sent down, say the main line, the hinder 
a of the train is directed down the branch ; the result 

hen is a struggle between the two parts of the train; and 


as the result, some of the , namely, the hinder 


carriages 
ignal | carriages of the first portion of the train and the front 


carriages of the last part, are dragged off the rails ; these 
carriages form, for a certain distance, a ing link 
between the diverging ions of the train, and are drawn 
along broadside on over the ballast, and very commonly 
are thrown down upon their sides, and thus they go on 
until some coupling gives way and severs the connexion 
between the two parts of the train. An accident of this 
kind is commonly attended with very serious results, and 
such accidents unfortunately have been by no means un- 
frequent. One cause of them has been the very facility 
that was afforded to the signalman by accumulating all the 
levers of a large system in one signal honse. In such an 
arrangement it is by no means uncommon for a pair of 
points to be 50 or 100 yards from the cabin, so that the 
signalman, wenn by night or during a fog, does not 
know whether the whole of a train has passed the points, 
he can only form a judgment of the time ired ; and 
assuming that he is desirous, in consequence of the nature 
of the traffic, to let, with the least possible delay, another 
train down, say the branch line (if we assume the first train 
has gone down the main line), his judgment is likely to be 
influenced. To let the » ing train down the other 
road he has, as we know, to alter the points ; and if, urged 
by the traffic, he has a temptation to make this alteration 
as rapidly as possible, then, as he cannot see with certainty 
where the train is, he is apt, in his hurry, to be too sanguine 
as to the pace, and thus he shifts the points while the train is 
passing ; the train becomes split, and the accident I have 
alluded to happens. Bat this splitting of the train is occa- 
sionally done, even when the points are im full sight, and 
it is done in consequence of the force of habit. Supposing 
that a man moves certain levers, as a rule, in a particular 
sequence, it is with great difficulty, if he is in the practice 
of moving lever two immediately after lever one, he can 
cure himself of that habit when required, and can refrain 
from moving lever two at all. 

May I give an illustration of what I mean, by referring 
ion to that charming tale by Miss Edgeworth, where the 

y loses his hold of the ropes and falls out of a swing be- 
cause he is asked to repeat some verses, and directly he 
begins yields to a bad habit he had acquired of buttoning 
and unbuttoning his wristband while reciting these parti- 
cular lines? However, I suppose I need ly labour the 
point that we are creatures of habit, that we involuntarily 
do things that we are accustomed to do, and what is more 
we forget whether we have done them or not. How fre- 
quently have I quite forgotten whether I have wound my 
watch up or not, and have had to test it. Well, now, this 
force of habit has undoubtedly on more than one oceasion 
caused an unhappy signalman to put his signal to danger 
to protect a train as coon as ever the engine has pended bis 
box, and has caused him to follow that operation by the 
pulling of the next lever, whereby he has moved the points 
and split the train. And to guard against this source of 
danger some railway companies issued orders that a signal 
was not to be put to danger until the whole train had gone 
hy ; but the risk still remained, and again the engineer was 
at hand with a safety appliance. 

Diagram No. 17 shows sach an appliance ; the points 
have a cross bar attached to them, sliding in front of a box, 
from out of which a bolt can be shot. Assuming the points 
to be set right, say for the main line, then the bolt is shot 
and holds them securely in that position. If it be required 


of | to change them the boltis withdrawn, their position is altered, 


and the bolt is re-shot into a second bolt-hole, again securely 
locking the poimts. This bolting, if it stood alone, would be 
of great service, because if the signalman cannot shoot the 
bolt he knows that the points are not properly closed, and 
also, because when shot the bolt holds the points firm and 
steady ; but the a tus under our consideration involves 
age | ap - 

ou will observe that immediately preceding the facing- 
points there is placed close to one of the rails, 
with it, along bar, so long, indeed, that from the time when 
the ing wheel of the train approaches this bar to the time 
when the wheel of the train quits it, there shall alway: 
be at least one wheel above some part of the bar. ‘This bar 
is carried upon vertical radial i 
the act of being moved endways t i 
the middle of its course endways its top is above the rail, 
while when at either end of its i 
with the rails. The 
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he now endeavours to do this; he must first of all with. 
draw the locking-lock ; but this involves the raising of the ? 
long bar, and this it is impossible for him to effect, becanse | i é 
in doing it he must lift the weight of at least one wheel of 
the train, which is above the long bar, and this is more than 

the means at his command will enable him to do. Thus, 

therefore, it is utterly impossible for him even to unlock 

the points, but until unlocked they clearly cannot be shifted, : 

and in this manner the danger of splitting a train is for 
at shar ng aiitee ius ze. 

i and the locking of facing-points have a ; * 
far Sigher Inpertadee than the mere prevention of the ee 
splitting of trains at junctions, because, as I have said, they : 
have done away with the danger of the points not being 
entirely home, and of their being disturbed by vibration : 
and causes of that kind, and they have, therefore, made $ 
properly constracted facing-points safe, to be run throngh . 
at speed for the main or straight lire. This being so the t 
engineer no longer fears to employ facing-points, and the a ; j 
ability to so use them at will may be made to greatly in- I. shows that 35} persons per annum have % 
crease the carrying power of a railway. To understand on railways from causes beyond their own f 
this and also to appreciate the difficulties which attend the ; that the annum, exclusive of season H 
conduct of traffic upon a thronged line, I will ask your ‘titket-holders, ha to 397,478,249, or that there ¢ 
attention to diagram 18. mye been 11,000 , exclusive of those of season ; 

This represents a portion, namely, between the hours of ieket-holders, for passenger killed. 4 
9 a.m. and 2 p.m. of a diagrammatic time table for April, | i bai Taste 1870 to 1 
1874, of that part of the Great Northern Railway which rel ee to 1873. é ' 
lies between King’s Cross and Peterborough ; the spaces tal peng ap aeoanss. 
between the vertical lines indicate time, those between the ercentage to each Cause. 
horizontal lines the distance between the stations, while the 
diagonal lines show the passage of the trains, and by their 58.7 ' of various kinds. 
different colours the nature of the trains. At 9 o’clock it 12.0 uins turned into wrong lines, or split.” 
will be seen a train leaves King’s Cross and arrives at 9.2 rails. f 
Peterborough at 10.40. The diagonal representing this 9.2 in rolling stock. ES 
ee not quite ogg mane! ; aad .: a - ay on 46 Onin 
part drawn upon the Hitchin station line ; this shows that 1.8 stations at too higha » 3 i 
the 9 o'clock teain reaches Hitchin at 9.48, and that it re- 4.5 | Misgallancous. ab She Righ a apesd ; @ 
mains there for about three minutes. At 9.5 an 7 i , i 
train mares Ki . Come, 3 but goes no Pane ng than Ring '100.0 
Green, while at 9.8 anot o in leaves King’s! 
Cross and proceeds as far as Hatfield. At 9.10a coal trai on heir = 
benef King’s Cross and — Stators at - moo own control per 55 : 
10 o’elock an express train leaves King’s , Teaching aa? s.. . 
Peterborough at 11.30, and at 10.10 another express leaves +, Journeys, exclusive of season-ticket i 
King’s Cross, reaching Peterborough at 11.45. ¥ 5 aolders, pelea +» se —- 897,478,249 
Now it is obvious that these two last-mentioned trains : ; pe Curneys per death ed oan 11,000,000 
must somewhere in their journey cut across the coal train, as much From these ires it follows that a man who makes 
which, although it left one hour before them, will not reach i y j y, or say 700 a year, would have to 
Peterborough until two hours after their arrival, and con- i nearly 16,000 years before, at this rate, he ought to 
sequently we find that provision is made ‘for this crossing | reflect, you will find that the various pace Bg: egg ‘of | be by causes id his own control. 
by the stoppage of the coal train at Stevenage, the long | the present day I hare brought before you t — I have not the to enable me to compare this ; 
horizontal line at that station representing that stoppage, pd omy = camp are all of them appliances which de- | pereen of death with that arising from say other siode 
Without wearying you further, it will be sufficient to direct | pend tgpon e and not upon time. ' | of travelling; but I will say, without hesitation, that PS 
your attention to the numerous crossings of the diagonal] Do not let me, however, be misunderstood as being one | were such peso they would show railway travel- 5 ; 
lines to enable you to appreciate the care with which traffie] who does not set its dne value netuality ; on the | ing to be the Of all methods, unless it be indeed the f o, 
must be managed to prevent accident. contrary, I hold that every effort ehould be made to obtain of one’s own 3 and I am by no means certain, look- 4 
Now, before facing-pointe were made safe, the manner | it, There can be no question but that it is one of the ele- f in time, and at orange pecl upon the t 
in which a slow train was moved out of the way of a quick | ments im safe travelling, although, as I have said, by no} and dther perils which beset pedestrians, i 
one was aa follows : It passed through a pair of trailing- | means the i element ly sup . whether mode of is as safe as travelling by 2 
points, and then was backed along those points into a siding, | over, it is which the railway traveller a right railway. One I can make. It appears that on : 
in which siding it stood until the quick train had gone past | ¢ . Whether the railways who have published a time | a0 average of the four years 216 persons per annum 
through the trailing-points, and then the slow train started | table enter into an i legal contract to carry & have been killed f what are known as strevt : 
out of the siding and came by the same points on to the | senger to his journey’s end by the time there stated is a | aeeidente, 6 arising solely frovi the use of horses, ‘ 
main line and followed the quick train; and as the getting | point to be ined by a lawyer, not by me; but that | and of horse oi aieee ak times as many as were killed in i 
into the siding involved the qoing beyond the points, the | they enter imo an implied contract, and that the passenger | the same period those who the 397,000,000 . : 
conta to total rest, and the king th the points | may Peaso and properly base all his arra: e journeys ome +. 
into the siding, ample time had to be allowed for such | upon that contract fulfilled, is obvious ; “Ta clusion, me say I rogret extremely that the 
operations ; and, moreover, while in the siding, the slow | fore, as I said, on both every effort limited time i= disposal has compelled me to omit : 
train was stationary, and its journey was therefore inter-|be made to . But as gold her so y OF interest in the way of safety 
rupted. But suppose the facing-points ean be made safe, | bo too dear, so may punctuality ; and it will be bought , and has also compelled me to lay before ee in 3 
so that they may be run through at speed on a straight line, | too if & po outery causes it to be p: and elementary manner those to which I , 
then the slow train may be put into its siding without the | at theeost an , and it ealled your " : ; 
loss of time involved in backing through trailing points. | will inexpressibly too the clamour I will, however, . that I may have succseded in + 
This in itself is a great advantage ; but there is a further | rail ever leads to one of the of ‘making clear to you some of the leading appliances whieh } 
advantage attending the ability to use facing-points on | bl acquisition of railways by State. No} in use for oupanisty. and in interesting you in the 
main lines, and that is the power which it affords of | doubt then Weshould have official punctuality of the most es aud, abeveall, I hope that on leaving this hall 
enabling a slow train, when turned out of the main line, to | exaet cha: , and we should have plenty of time to re- | ¥ou do so with @ greater fesling of charity towards the 
pursne its journey slowly along a third line, a parallel line | flect upon we made our journeys. eer, and will, e that he is neither indifferent to : 
and not a mere siding, and to pursue it on the third line} I may be accused of ing everyt con- nor ry endeavouring to prevent it, and that :? 
until the quick train has passed, and then the slow train | nected with Sailway management as being in an a ie has not w failed in accomplishing that most t 
can be returned into the main line. In this manner short | sa ‘@ondition, and as being incapable of e je end (the end in which we aro all so deeply 
lengths of a third line, judiciously placed at sections where | ¢ , me say that this is by no means the position | interested), the safety of the railway traveller. é ; 
there is much traffic, most materially relieve the through co FE as I held you, to vindicate the | - , be xt 
line. engineer, management, unhappily from} _.. . 
The portion of the Great Northern time table that I have peso or need, or from motives of falae | . MitaTary VeLoctrepz.—The velocipede has been intro- 4 
exhibited to you shows trains in pretty quick succession ; | economy: need does not exist, the counsels of the en- into the Italian army. Its application to military . 3 
but this is nothing compared with the rapidity with which | gineer-aremetin all instances allowed to prevail, and thus is due to a French officer, M. Lamon ; and his pupils ; 
trains follow one another upon, say, the Metropolitan Rail- | it iswe in railways neglecting their duties towards first introduced ifs use. As far back as 1872, that ‘, 
way. During the busy hours there I believe 1 am right in | the public By not readily adopting safoty appli such as | Gentleman published e pamphiet on the use of the imple- { 
stating that in some places two-minute intervals only are | those I brought before you, and other applianees | ment in campaigns, . ¥ 
possible between the trains; and I wish at this point to ask | which w: time has not permitted me to bring before | — 
your attention for a short time to a paradox, which is, that | you. neglect accidents ensue, and the publie, | Bretpss FoR THe CorTeLiian Riven, wean : 
the more numerous and complicated the traffic the less | not havi means of discrimi between those - mas.—The i of the Chingleput Local Funds ¥ 3 
a punctuality, so far at least as safety peer do take proper precau’ and those whieh havi rr for op = sp oes ; 
ctare o is bridge, the follow- ze 


lo not, ithe whole railway » and visit also 
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So long as there is to be idered the passage of one 





) ; censure. This s be ; we should were im by 

—— = another or — -omm point itty “ee or | criminate, if = we should ac! edge, I think, rapses. 

three hours, it is possible, by taking care rain | wi , the care pains which are taken Messrs. Arbuthnot and Co. 194,636 i 
shall not be more than half an hour unpunctual, to so ar- | those who idephal imown ine af antety 10 eoctpraae Mr. R. Woolley 167,450 3 
range them as to prevent the possibility of a collision at the | large traffie without injury to their customers. Im con- » W.Maylor 165,000 " 
passing places ; but when the trains increase in number, as | sidering the number accidents which happen the | The chief covamt Se whom the tenders were referred, 2 
they do upon Sones railways, the question whether or | lines of any one company, there must be borne in not | stated that tho : in his opinion, between the tenders 1 
not one train shall, by its obedience to time, escape another | m the mileage and the number of carried, | of Mr. Woolley and Mr. Maylor; the one an iron girder : 


passengers 
but the condition as to crowding or otherwise of the li ) 
and of the busiest sections of those lines. complete with iron flooring (Mallet’s buckled 
Without mentioning names I will give you a few figures | plates). In Mr. — design the roadway is about 6 ft. 
from the retarns of the Board of Trade. In the year 1874 wr than in Mr. Woolley’s, which would lead to o saving 


train, involves, if not absolute punctuality, at all events 
only a few minutes of deviation. Now it is not possible to 
attain to such peg gd ae ag even as one —e° ge 
out the ent of too great a price in uction 0! 
7 Tos 90 levtanee whehd Seams @ train is to come 
ong the main line, and is due at a certain junction at a 
particular time. Say that the line is a long one, and that 
the train has had 200 miles’ run before reac’ j 
tion. Under ordinary circumstances hey | may be 
effected in five hours, but take a high wind, hall an 


with iron flooring, the other an iron Warren 


F 


the traffic receipts of a certain line were 12001. por see approaches. On the whole the chief engineer pre- 
of another system of enormous length they were . Maylor’s design and reeommented its adoption 
= mile, eyen.avhen averaged over cvery one of The consist of 23 » 50 ft. each in the 
undreds of miles making up that system. Doubtless | clear, on 22 brick piers already built. The total longt) of 
upon many of these hundreds the traffie receipts could not yrerpe id gates will be 1810) $., and the clear width of i ; 
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have been above 25001. per mile per annum, while on short 
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LONDON BRIDGE. 

Lonpon Briper, designed by the elder Rennie, 
aud subsequently carried into execution by his son, 
the late Sir John, has long been generally regarded 
by engineers as one of the finest—if not indeed fhe 
finest—structure of its kind ever built at home or 
abroad. Noble in its outlines, exquisite in its pro- 
portions, the simple beauty of London Bridge has 
rendered a monument to the engineering skill of him 
who planned it, and an ornament to a city by no 
meavs abounding in architectural triumphs. This 
being so it is difficult to with any degree 
of calmness the decision arrived at by the Court 
of Common Council on the 16th inst. relative 
to the proposed widening of the structure. For 
some little time past it appears that the Bridge 
House Estates Committee has had under considera- 
tion the extent and character of the traffic over 
London Bridge, and they are also stated to have 
consulted the reports on modes of relieving this 
traffic presented to them some time ago by the late 
Sir John Rennie, _ Mr. Bunning (the lte 
architect), and by Mr. Thomas Page, while more 
recently they calied in Mr. Charles Hutton Gregory 
and Mr, Horace Jones (the present architect to the 
City) to assist them in arriving at a conclusion. 
These two last gentlemen to the Committee, 


and it is upon their opinion ae en ee of the 
Committee itself appears to be based. salient 


City | be regarded 





features of Mr. Gregory's and Mr. Jones’ conclusions 
are: First, that the of the is a 
necessity ; second, that the of the 
Susaging tothn Sepemranen of techie jek toe 
to ; 
to wilen ie by the geeotion of horisontel om 
figurement and eels ag ore that the 
nt great ; % 
vious objections to obtaining increased width by 
an extension of the it masonry structure are 
the cost and time required for the work ; and, fifth, 
that although it is not desirable to extend the 
sent foundations, yet that some additional t 
might be put u the starlings, and the bri 
idened by altering the projecting ends of the 
building in cast-iron skew-backs and 


z 


F 


wrought-iron arched beams sprin from these 
skew-backs, and having the ed in with 
ornamental lattice or light work. The a 
to be carried on cross girders having their inner 


built into the existing masonry, while their outer ends 
are to be supported by ornamental brackets, and to 
carry an open iron balustrade. In this way Messrs. 
Gregory and Jones propose to increase the width of 
the bridge between parapets from 54 ft, Qin. to 
76 ft. 2 in., at an estimated cost of 55,000/. This 
brilliant proposition met with the favour of the 
Committee, for after giving the subject “ most 
serious and anxious consideration, and after mature 
deliberation” they recommended it for adoption, In 
this recommendation the Court of Common Council 
en » Some 4 meeting of pe gg inst., and _ 
withstandi e 0 tion . Millington, the 
sensible remarks of Sir ‘Thomas Dakin, and the 
condemnations of Mr. Bedford and Mr. Alderman 
Besley, who deservedly characterised the scheme 
as an “abortion,” the re was after a short dis- 
cussion adopted on division by a majority of 64 to 
14, and ‘the plan remitted back to the Committee 
for execution”! 

The fact that sixty-four members of the Court of 
Common Council could be found to vote for such 
an outrageons scheme as that of which we have 


ex | given the outline, may, we think, be accepted as 


undeniable evidence of the utter incompetence of 
that body to deal with questions of this kind. 


4 But while we may wonder at the action of the/| be 
26| Court of Common Council, we re; 
26 | greater feelings of astonishment the fact that Mr. 
™ | Charles Hutton G 
7 | could seriously bring 


with far 


and Mr. Horace Jones 
orward such a plan as that 
which stands in their name. Admitting as they do 


xe |in their report that the cantilever schemes w 


have been suggested would be inadmissible on 
account of their damaging the a: of the 
bridge, how can they find the slightest possible 
excuse for such an abominable addition to the 
structure as that which they propose to erect?—a 
structure which oe A have cheapness to 
recommend it, but which is in other respects utterly 
indefensible. More than this there are reasons to 
doubt whether such additions as Mr. Gregory and 
Mr. Jones propose could be made without endanger. 
ing the stability of ae ome: work. About six 
years ago, when the widening of London Bridge 
was also under discussion, an interesting report on 
the subject was made by Mr. Henry Carr, in which 
he showed that the present foundations of the 
bridge are in all probability loaded to a little over 
six tons per square foot, a load quite as as it 
would be advisable to put on them. Supposing 
Mr. Carr's conclusions to be correct—and we have 
no reason A ag 2 ss nadiaes eas ce as 
Gregory an . Jones propose a 
their terrible ugliness, ara a source of danger. 
If London Bridge is to be widened at all, there 
in our opinion—as we have more than once 
in this journal—but one way in which the widening 
can be justifia wt omnes Beem that is by an ex- 
tension of the on one or both sides in masonry 
exactly ing to the structure as it i 


& 
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EF 


of traffic which to be accommodated other 
ways. As the lowest down the river it of 
course receives great vehicular traffic from the dis- 
tricts to the east of it; but the establishment of 
sore a not merely Z eer cise 
essen eel Sohidhes —svgald give great relief and 
preening xcs time of no small im- 
'o be y effective as a reliev- 
tng agent, we should urge that one atleast of these 
ferries — nearest the _ a_i 
working expenses Corporation, It 
is, moreover, not there should be 
merely ferries, but these ferries must be made con- 
venient by streets giving access to them on 
both sides of the river. 
Besides that from the eastern districts, and 


rendered almost impassable for really heavy traffic 
by the stee ients of its Now 
Southwark although a fine structure for its 
day, and re credit on Rennie’s genius, 


occupies a vastly different position as an engineering 
Sacles Lauber idee. dod Gach comhiedeeae 
eit open objection to its alteration, or even to 
pret ge otal i oak oe eee 
as & are for what we ma 
term the central traffic of the City. Tasteenove- 
ment of Southwark Bridge and its =" in 
fact really nothing but a question of money, and 
that this money would be well spent no one who 
has really anal the traffic of our London bri 
ov we yey ane To those familiar peat 
ity it is indeed almost unnecessary to say that 
in the case of London Bridge the difficulty with the 
traffic arises not so much on the bridge itself— 
where things as a rule yo smooth) wi i ra 
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are convinced, knowingly allow 
marred by the incompetence of 
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which msy be expected when the disenssion is 
resumed ; but we desire to say something respecting 
engine performances generally, and to point out 
some information which it is necessary to have 
before the advantages or disadvantages of Mr. 
Adamson's quadruple engine can be fairly and 
thoronghiy dealt with. : 

In giving an account of the trial of any parti- 
cular engine, to the performance of which import- 
ance is attached, we regard it as especially desirable 
that the results should be so stated that they may 
be checked against each other, and the chances of 
error thus reduced toa minimum. Thus, ia what 
we should consider a thorough trial of the steam 
machinery of a mill not only should the consump- 
tion of coals be ascertained and the engine indicated, 
but the quantity of water evaporated should be 
measured, the temperature of the feed recorded, 
and lastly, but by no means least, the condensing 
water discharged from the engine should be ganged 
and ita rise of temperature carefully observed. This 
measurement of the heat discharged with the con- 
densing water—a system which has been so well 
worked out by Mr. B. W. Farey and Mr. B. Don- 
kin, Jun.—we have long regarded as of very great 
importance, as apart from the convenient measure it 
affords of the performance of the engine, it forms 
an admirable check upon the other observations. 
If the engine is steam-jacketted, the drainage from 
the jackets should also be measured and its tempe- 
rature recorded. Even when trials are in the hands 
of practised observers, mistakes are sometimes made 
in the measurements of water and coal, but —unless 
in the highly improbable case of a corresponding 
error being at the same time made in the gauging 
of the condensing water—no such mistake could 
pass undiscovered if the system we advocate be 
adopted, 

In ascertaining the power developed also, there are 
certain precautions which should be observed. If the 
trial is an important one the accuracy of the indica- 
tors used should not be taken for granted, but each 
should be tested against a mercurial standard gauge. 
A separate indicator should be affixed to each end 
of each cylinder—the communicating passages being 
kept as short and direct as possible—and a spare 
indicator should also be kept in reserve, so that if 
anything goes wrong in the course of the trial the 
instrument which has failed may at once be replaced. 
During the trial the diagrams should be taken 
simultaneously from all the indicators, and they 
should be taken not only frequently, but at equal inter- 
vals of time, otherwise the mean power calculated 
from the whole series of diagrams will not necessarily 
correspond with the mean power actually developed, 
and may, in fact, differ from it very materially. In 
the case of a mill engine, the interval between the 
successive diagrams should not exceed a quarter of 
an hour, and if the work is irregular, or the trial a 
short. one, this interval should be reduced. It is 
desirable also that the observations of the discharge 
and temperature of the condensing water should be 
made simultaneously with the taking of the dia- 
grams, as the latter may then be checked by the 
heat units discharged as calculated from the obser- 
vations just named, 

To eliminate accidental inaccuracies it is desirable 
that such a trial as that of which we are speaking 
should be made for as long a period as possible. 
If the performance of the boilers as well as that of the 
engines is to be ascertained, the trial should last at 
least ten hours, and the start should be made with 
bare grates, while at the conclusion all fuel remain- 
ing on the grates should be weighed off and its 
value duly credited.* Short trials of boilers in- 
volve fruitful sources of error, and the plan not 
unfrequently adopted of judging the condition of 
a fire at the commencement and end of a trial is a 
 ~ ag which cannot be too strongly condemned. 

Ve are quite aware that in some mills a trial of ten 
hours’ duration is almost an impossibility, and 
could only be obtained by totally deranging the 
ordinary conditions of working. Under such cir- 
cumstances we can only recommend that the engine 
be alone tested by the water consumption and by 
the observations on the condensing water, and that 
subsequently the performance of the boilers be ascer- 
tained by disconnecting one of them from the engine 
and working it for at least ten hours successively, the 
steam generated being allowed to blow off (unless 
it can be otherwise made use of) and the rate of 





© Foe & detailed nccount of a tried: esevied out in the 
+ peas we recommend, see ENGINEERING, vol. xii., page 


firing being maintained as nearly as possible like | ‘‘ even a little less; but the ple engine can 
that required during the engine trial. The separate |“ save, if the heat bas theory be true, three-fourths 
results of the engine and boiler trials thus obtained | ‘‘ of the fuel required by a single-cylinder engine, 
can afterwards be compared and checked against ‘‘as we have shown by sufficiently plain figures ; 
each other. i“ and consequentiy, Mr. Adamson’s quadruple 
In the experiments recorded by Mr. Adamson, the | “‘ engine should require but } lb. of coal. per 
trials lasted four hours, a start being made with | ‘‘ horse power per hour instead of 1.77 1b.” The 
clear grates at mid-day, and the ashes, &e., remaining writer then goes on to say that if this conclusion is 
on the grate at the end of each trial being weighed | not correct, the assumption about the relative con. 
off. Ia the paper the amount of water evaporated | densing action of the single and four-cylinder ar- 
is not tated and we notice with regret that Mr, rangements must also be. incorrect, and that hence 
Adamson has accepted the coal consumption as the | experimental data are wanted to support what he 
measure of the performance of his engine. This is | calls the “ heat trap” theory. It might, however, 
a very general practice, but like many general | we thiuk, have suggested itself to our coutempo- 
practices it is one which involyes great chances of | rary that even if the amounts of cylinder conden- 
arriving at erroneous conclusions. In the case of | sation in the two engines were really as | to 4 it by 
the steam machinery described in the paper under | no means follows that their consumptions per horse 
notice, Mr. Adamson was the maker of both the | — per hour would be in the same ratio. Cy- 
engine and boilers, and the credit of their | linder condensation only constitutes but one of the 
economical performance, as a whole, is therefore | ways in which heat is absorbed in a steam engine, 
due to him; but it is quite easy to suppose a case | and thus a reduction of its amount to one-fourth 
in whieh the engine and boilers might have been | would only effect an economy due to the saving of 
supplied by different firms, and in such a case an | three-fourths of the heat lost iv that particular 
observation of the coal consumption alone would| way. This is a very different thing to saving three- 
have afforded no data for apportioning the eredit | fourths of the whole heat consumption, and hence 
between the two makers. For this reason we hope | the whole of our contemporary’s arguments at once 
that before the paper again comes on for discussion | fall to the ground. 
Mr. Adamson may be able to give the results of | There are other points suggested by Mr. Adam- 
further experiments in which the observations | son's paper and by our contemporary’s remarks 
which we te pointed out as so desirable have | upon it, regarding which we may hereafter have 
been made. By so doing he will, we are certain, | something to say, but at present the demands upon 
earn the additional thanks of all interested in econo- | our space will not admit of our dealing with them, 
mical engines. and we must therefore conclude the present article 
Turning now to some other points in Mr. Adam- | by expressing a hope that Mr. Adamson’s paper and 
son's paper, we may say that we thoroughly agree | the discussion upon it may tend to impress upon 
with his views as to the desirability of reducing as | manufacturers the importance of testing their steam 
far as possible the range of temperature in the ey- | machinery in a manner which will enable the per- 
linder of a steam engine, and we have frequent)y | formances of different engines to be compared with 
urged this reduction in the variation of temperature | each other, and which will thus promote the spread of 
as one of the advantages of the compound system. | that general economy in the production of steam 
To what extent the multiplication of the number of | power which is so earnestly to be desired. 
eylinders is justifiable to secare this reduction of | pane ns: ei 
range of temperature is, however, a question to| 
which no general answer can at present be given, THE 81-TON GUN. 
as the experimental data bearing on the question An important work was brought to a satisfactory 
are as yet far from being so complete as is desirable. | issue on Friday last, in the successful proving of 
lt appears to us, however, that the reply must de- | the §}-ton gun at Woolwich, It is now about six- 
pend to a great extent not only upon the range | teen months since the construction of this latest 
of pressure to be dealt with, but also upon the size | addition to our heavy ordnance was commenced in 
of the engine and the piston speed, or in other} the Royal Gun Factories, and it is highly creditable 
words upon the extent of exposed cylinder surface | to the department that the gun so far has, in every 
to the quantity of steam passed through the cy- | respect, fulfilled not only the anticipations but the 
linders. The question thus opened up 18, however, predictions of its designers, The manufacture of 
of too much importance to be discussed in the space | the weapon was not entered upon without much 
available here, and we, therefore, propose to deal | careful consideration, and its construction, step by 
with it independently on a subsequent occasion. | step, has not been unattended by anxiety. It is 
Before leaving this part of the subject, we may, | true that the principle of the gun is the same as in 
however, say a few words on some remarks made | the 35-ton and other guns of its class, namely, the 
in our contemporary, The Engineer, last week on Mr, | Fraser or Woolwich system. But the preponderance 
Adamson’s views, these remarks involving a singular | jn it of bulk and weight over its predecessors neces- 
error. The writer in our contemporary apparently | sitated at every stage importaut additions to and 
regards the range of temperature in a steam engine | alterations in existing plant and machinery, each of 
cylinder as of minor importance, and to upset Mr. | which was the subject of special design, However, 
Adamson 8 views he makes a comparison as follows: | q]| the difficulties which arose were successfully met, 
Assuming in the first place that the amount of | and it is satisfactory to know that in the result we 
steam condensed on the cylinder surfaces varies as possess a weapon of no ordinary character. 
the square of the range of temperatures (an assump-|" Having towards the close of last year* given a 
tion for which there is no foundation by-the-bye), | sectional engraving and a detailed description of this 
the writer calculates approximately the surface ex-| gun, we need now do no more than place its leading 
posed in each cylinder of the quadruple engine and | dimensions before our readers. Externally the gun 
multiplies this area in each case by the square of the | measures 26 ft. 9 in. in length over all, its greatest 
range of temperature in that cylinder. Adding | diameter being outside the trunnion coil, where it is 
together the four pane thus caiculated he obtains | ¢ ft., and its least outside the muzzle, where it is 
a number which he regards as forming a measure) 95 in. It has bore 24 ft. in length, and, at pre- 
of the amount of condensation to be expected in the | sent, a calibre of 14} in. This will ultimately be 
quadruple engine, Proceeding in the same way for | increased to 16 in. after a series of trials have been 
an engine having a cylinder the same size as the| made with the present diameter. ‘The gun is rifled 
largest cylinder of the quadruple arrangement, and | in eleven ves after the usual Woolwich pattern, 
assuming the whole expansion to take place in that | thatis, with a gaining twist from 0 to 1 in 35 calibres. 
cylinder, he obtains another figure which he regards | The inner tube is of Firth’s steel, and is encased with 
as that corresponding to a single cylinder engine | five wrought-iron coils, a steel cascabel bein 
working under the same conditions as Mr, Adam-| screwed into the inner coil close home to the stee 
son's. The figures of merit—as they may be called| tube. At t the gun really weighs nearly 82 tons, 
—thus obtained are respectively 767,554 for the| but when the final boring has been effected the 
quadruple and 2,653,056 for the mys oe cylinder | weapon will be brought to about its nominal weight 
engine, or as our contemporary takes them roughly | of §| tons, With the enlarged bore it will probably 
7 and 26. From these comparative figures—them- | have a powder charge of 300 lb., and will fire a pro- 
selves of no value—the writer in our contemporary | jectile weighing 1650 Ib., but these are matters which 
drewe a very singular deduction. He says: “ The | can only be determined by experiment, although it 
condensation in the quadruple engine would then | js believed the weights will not greatly vary from 
“be 7 against 26 in the anges linder engine. In| those just stated, 
pre sh ga tay ky ° hb po . : four- The gun is mounted on a new iron carriage 
La gin ‘ r - in fel... .-| weighing 40 tons, designed specially for it, and 
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* Vide page 420, vol. xviii. of ENaINEERING. 
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which consists of a kind of sleigh carried on a e 
of six-wheeled bogies. E of the bogie 

works in an iron block, in front-and to the rear of 
which are springs composed of a series of india- 


rubber slabs alternating with thin steel plates | 
placed vertically, the object of the springs being to | 
i of the recoil. 


ease the carriage from the first 
Similar springs are placed fore and aft of the 
trunnions of the gun, as well as in a horizontal 
position under them, their duty being similar to that 


casing Sok eiitieg ale ania tle apes te 
_ the ring went whirli idly away into or 
about a minute, i sae ca: Wis ees made 
by a 9-pounder shell in its flight. In the second 
round the projectile buried i in the sand 40 ft. 
from the front, and at a depth of 6 ft. from the sur- 
face, The shet inthe third sound woe stepped by 
shot No. 2, which had not been extracted i 
_ to the third round being fired, At the fourth 
the shot penetrated 36 ft, into the sand at a depth 
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RESULTS OF FIRING THE 81-TON GUN. 





| . 
gie..| Ss 1. ae Oe 46 ney | Bye §3 aw | 2 9. 
a law & | 2 ae . | Ca NR a . | 
eagh ae 49 52 leshesltsky Eta | fs |B 4 
- 5 Be c= > } me / z : . 
3 sao SE #3 ES bet ett: EXE E3 RE 4 BS 
. > isa o ' : | 
No.| Ib. Ib. feet per ft. tons. | foot tons. ft. tons. | | tons per tons per | ft. in in. in 
second. | | square inch.| square inch. 
1 170 1258 1393 | 16,922 | 871.50 | 99.54 | 24.2 19.4 30 0 0.3 1.25 
2: 199 1259 1493 | 17,672 887.97 | 93.01 | 22.3 | 18.2 32 0 0.3 1.75 
3 | 210 1258 1475 | 18,972 | 416.51 | 90.34 24.8 | 19.8 36 0 0.3 15 
4 | 220 1254 1503 19,637 | 431.11 | 89.26 22.2 21.4 38 1 0.75 18 
5 | 230 1260 1550 20,984 | 460.68 | 91.24 29.6 21.8 37 1 0.75 18 
6 | 240 1258 1550 | 20,951 | 459,95 7.29 27.8 24.0 88 2 0.75 18 


of the bogie-pin springs, The bogies are each fitted 
with powerful brake gear worked from both sides 
of the carriage. The gun, mounted on this carriage, 
was placed on a pair of rails in front of the proof 
butts with a range of 200 ft. The rails rise from 
the firing point to a distance of 35 yards to the rear 
with a gradient of 1 in 40, terminating with a much 
steeper grade in order that the recoil should be 
fully checked should the gun overrun the lighter 
incline. The butts consist of a sand bank about 
60 ft. thick, having 75ft. of earth behind it as a 
backing, through which it is not at all probable a 
flat-headed proof shot will ever penetrate even from 
the 8]-ton gun. 

The gun was loaded from a portable platform or 
trolly carrying a small crane, the powder charges 
being hoisted in a copper cradle and the projectiles 
in slings. ‘The velocities were taken by means of 
two wire screens in electrical connexion with the 
chronograph which was in charge of Major Noble, 
R.A., whose name is well known from his experiments 
in this direction. The pressures were taken in the end 
of the powder chamber and at the base of the projectile 
by means of crusher gauges, that for the end of the 
bore being loaded in with the powder charge and that 
for the shot being screwed into the centre of its 
base. At the base of each projectile also was a gun- 
metal disc of the same diameter as the shot and 
having a thickened edge. This is the gas check, 
which on each discharge is expanded into the bore 
and grooves of the gun, and holding the gases back 
prevents the erosion of the grooves. These gas 
checks acted admirably, fitting well into the grooves 
of the gun. 

The first round was fired with a charge of 170 lb. 
of pebble powder, i.e, powder the “grains” of 
which each weighed nearly } lb, It is simply cake 
powder cut into } in. cubes, but it does not follow 
that this powder will eventually be adopted for this 
size of gun, as each size of weapon may finally be 
found to require a different kind of powder. Six 
rounds in all were fired with powder charges in- 
creased by 20 Ib. at each round for three rounds, the 
remaining three rounds being increased 10 lb. per 
round. The results of firing are seen from the 
annexed tabulated statement, whichgives the weights 
of the powder and projectile at each round, the 
initial velocities, the energy developed, the powder 
pressures, the amount of recoil, ar the mean play 
of the springs. The play was taken by fixing a 
scriber at each point in connexion with the spring 
blocks, the point pressing against the carriage and 
giving a figure somewhat similar to an indicator 
diagram, and which was painted out after each round. 
The initial velocity for the 170 1b. charge had been 
previously calculated at 1390 ft., and on reference to 
the Table it will be observed that the actual velocity 
came very close, being 1393 ft. The powder pressures 
it will be seen varied considerably, as they usually do, 
In fact, this problem of powder pressures is one 
which has as yet by no means received a satisfac- 
tory solution, although the crusher gauges have done 
much towards developing the law of pressure in 
this respect. 

The first shot ploughed a channel in the sand 
butt, andits flight was arrested at a distance of 45 ft. 
from the front. A fine smoke ring was expelled 

















of 5 ft. from surface, and at the fifth round the 
penetration was 43 ft. with 5 ft, head of sand over 
it. At the fifth round it became apparent. that the 
maximum of useful powder effect had been approxi- 
mately attained in the previous round, as in the 
fifth the ignited slow-burning pebbles were driven 
in numbers from the gun. It was clear that 220 1b. 
of the powder used at these trials was about as much 
as could be consumed in the bore under the then 
conditions of firing. ‘This was also apparent in the 
sixth round when similar effects were produced. 

The first round was fired at 11.20 a.m., and the 
sixth at 4.55 p.M., which, allowing 40 minutes for 
luncheon, was at the rate of about one round per 
hour, Bat between each round there was a critical 
examination of the piece, an examination which 
failed to discover the least flaw in any part of the 
weapon. ‘The play of the springs had also to be 
noted, and the gun hauled down to the firing point 
by the ‘“ Gunner” locomotive. The mass of 
metal set in motion at each discharge was over 
120 tons, and it moved rearwards up the incline 
with a smooth and easy motion. In fact the 
proof was entirely satisfactory, and elicited the 
unqualified approval of the various heads of depart- 
ments and artillery officers present, There were onthe 
ground General Campbell (director of artillery and 
stores), Colonel Younghusband, R.A, (superintendent 
Royal Gun Factories), Major Maitland, K.A,, (assist- 
ant-superintendent, who had charge of the proof), 
Mr. R. S, Fraser (deputy-assistant Shon Ls dg 
Colonel Field of the Carriage Department, Major 
W. H. Noble, R.A., secretary to the Experimental 
Committee, and many other officers of Artillery 
and Royal Engineers. According to present arrange- 
ments the gun will be retained as an experimental 
weapon. A second gun of the same size has been 
commenced, and will be the first-of four with which 
it is intended the Inflexible shall be armed. Look- 
ing forward a little, and taking Mr. Fraser's views 
as a basis, it is not impossible that we may have to 
record, at no distant day, the proof af a 160-ton 
gun firing a 1-ton projectile, And this, too, in the 
lives of men to whom a 68-pounder was not a great 
while since an enormous weapon. 








THE RAILWAY JUBILEE AT 
DARLINGTON. 

In view of the celebration of the jubilee of the 
opening of the first public railway—the Stockton 
and Darlington line—to be held at Darlington on 
Monday and Tuesday next, it may interest our 
readers to place on record some facts concerning 
the earliest antecedents of that parent of public 
railways. 

It is not pretended that the Stockton and Dar- 
lington was the first railway constructed in this 
country. On the contrary, long previous to the 
opening of that line on the 27th of September, 1825, 
railways had been tried on one footing or another 
in different parts of the coantry. An iron tramroad 
or railway was in use at Coalbrookdale so far back 
as the year 1760; another iron tramway was, to- 
wards the Close of the last century, from the 


with four 


eareees ie 


miles of double and eight of single rail; an “ 
prety he nla eg cca tne Na anil rug tag 
Sheen adit le Ge pos 
century ; w year 
there were in South Wales no fewer than 180 miles 
of a But all these lines could 
hardly claim to be railways in the generally 
ted sense of the term. ‘They were lines 
of rail, undoubtedly, but they were formed 
solely for the purpose of assisting the horses 
in carrying heavy loads for long distances. 
There was, indeed, one e ion. to 
that was the Surrey rai from Wandsworth to 
Croydon, which was used for nger traffic, and 
proved a notable failure, while none of these lines 
were worked by locomotives. When the first Act 
of Parliament was applied for in 1819 to construct 
the Stockton and Darliagton Railway, there was 
a great. conflict of opinion as to whether a railway 
or a canal would better serve the interests of the 
public and promote the financial prosperity of its 
proprietors. A canal scheme had been on the carpet 
for a number of years, in opposition to the railway, 
[t was calculated to cost for the same distance— 
namely twenty-five miles—about 100,000/. more 
than the railway; but the persistent advocacy of 
thelatter by men as Edward Pease, the “ Father 
of Railways,” and George Overton, a well-known 
Welsh engineer, who was called in to report upon 
the two rival projetts in 1818, led to the resolution 
to construct a railway in preference to a canal, and 
hence the prospectus of the Stockton and Darli 3) 
Railway was laid before the financial world, Violent 
opposition from vested interests, and especially from 
road trustees and landed proprietors iled the 
ridity * penuerver railway, and when the company's 
first Bill came on for the second reading on the 
7th of May, 1819, only 93 voted in its favour. as 
compared with 106 who voted against it, Another 
Act was applied for and obtained on the 19th of 
April, 1821. In July of the same. year George 
moephenne was called in to report upon the project 
and survey the ground for its completion ; on 
the 22nd of January, 1822, he was appointed the 
engineer of the company at a 660/. per 
annum, which was to cover the expenses not only of 
himself, but of hisson Robert and of John Dixon, who 
assisted him in carrying out the survey. The line 
made rapid progress, in spite of occasional difficulties 
arising out of the want of conciliation on the part of 
landowners, the consequent difficulty of acquirin, 
land on fair and equitable terms, and the straiten 
resources of the company, for at that time there 
were very few who had such implicit confidence in 
railways as to lead to their risking capital in them, 
On the occasion of the opening of the line, on the 
27th of September, 1825, the first engine built for 
the company dragged a load esti at §0 tons at 
the rate of six to eight miles per hour, and on good 
inclines a speed of twelve miles per hour was ob- 
tained. The financial results of the Stockton and 
Darlington Railway were from the outset highly 
satisfactory. ‘The estimated aunual revenue of the 
company was from 16,000/. to 17,000/., and this 
amount on a capital of 125,000/. was looked upon 
asa fair return for the money invested; but the 
revenue for the second financial year was 18,304/., 
and in 1832 it had risen to 62,150/, although of 
course the latter sum largely accrued from further 
extensions which had in the mean time been pro- 
jected. From this date the progress of the com- 
y was marvellous almost beyond all precedent. 
fo the first year of the railway’s existence only 
41,983 tons of coal over the line, and the 
revenue from this source only reached 7984/.; but 
in 1860 the coal and coke traffic of the company 
had advanced to 2,045,596 tons, and the revenue 
from this source had advanced to 280,375/, Seven 
years later the total quantity of coal carried over 
the Darlington section of the North-Eastern Rail- 
way—for in 1563 the two companies were amalga- 
mated—had advanced to nearly 4 million tons, and 
the total annual revenue had advanced from 18,304/. 
in 1827 to 758,815/. At the present time, as every 
railway man must be aware, the Stockton and 
Darlington line is the main feeder of the enormous 
mineral traffic of the North-Eastern, traversing as 


it does not only the r of the richly pro- 
ductive coalfield of Coat fobs, but ale the 
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tion we hope, in due course, to lay a special report 
before prom Meantime we may indicate that 
the proceedings will comprise the unveiling of a 
statue of the late Joseph Pease, the first railway 
treasurer and the founder of the modern town of 
Middlesbrough; the presentation to the Town 
Couneil of Darlington of a portrait of the same 
gentleman ; a banquet on Monday evening, to which 
upwards of a thousands gueste—including all the 
leading men in the railway world, both at home and 
abr have been invited ; an exhibition of locomo- 
tive engines from the beginning of the railway system 
to the present time, to be held at the North Road 
Engine Works, Darlington, and excursions to places 
of industrial interest along the route of the 
Stockton and Darlington Railway. 





THE LOCAL GOVERNMENT BOARD 
AND SANITATION. 

Tue report of the Local Government Board of 
England, which appears this year, will of course 
deal with sanitary matters under Acts passed pre- 
viously to the last session of Parliament. As a 
whole, the reports annually published by the Board 
essentially deal with the questions of pauper relief, 
taxation, and sanitary matters. Among the latter 
is a very interesting one for 1874 pa Simon, to 
some important facts in which we shall here briefly 
draw attention. 

In this report the great essentials of sanitary re- 
form are dealt with, in respect to the prevention of 
zymotic diseases. Up to a very recent period the 
chief concern of our engineering and medical au- 
thorities was that of ‘‘ stamping out” diseases when 
they appeared. In our columns we have shown, 
during the last two or three years, how much has 
had to be done, and how much has been done in 
this respect. On the question of prevention Mr. 
Simon speaks with considerable hope in regard to 
the future. As an instance of this he points out 
that the demand for loans fer sanitary purposes is 
yearly increasing, both as regards the number of 
places and the larger amount required. In our 
summary of the report of the Local Government 
Board for 1873 we drew attention to the various ob- 
jects for which such loans were demanded. ‘They 
included new and improved sewerage and drainage, 
disposal of sewage, better water supply, paving, &c. 
In many instances a sense of duty has led local au- 
thorities to institute such improvements of their 
own accord, in other instances firm remonstrances 
on the part of the Local Government Board has 
stirred up such authorities to duty and diligence ; 
and in ‘still fewer instances the Board has exercised 
its authority to compel immediate attention to its 
orders. When we analyse the entire report of the 
Board we shall furnish accurate statistics on these 
subjects. 

The progress of this sanitary action is denoted by 
the increased demand in the amount of loans as 
already referred to. In six years ending 1864 the 
total of loans granted averaged only about 350,000/. 
annually. Up to 1872 the average reached from 
1864, nearly 900,000/. annually, exclusive of loans 
strictly raised for improvements under local Acts, 
which were not related to what we may term 
public sanitary Acts. In 1873-4 the loans were 
about one million, and a million and a half for each 
year respectively. Under the new Public Health 
Act, with the greater facilities granted and the 
higher elasticity of discretion pee to the chief 
Board, we may expect a still further advance in 
sanitary improvements. Collaterally with this must 
be taken into account the great facilities which will 
be afforded by the Artisans’ Dwellings Act. The 
provisions of the latter would seem to have been 
seized almost with avidity in many places. The 
metropolis, Birmingham, and other large towns 
have already begun to set the Act to work; private 
capital is bei g raised in extraordinarily large 
amounts to foster the building clauses, and medical 
officers have spontaneously come forward to give all 
the aid of science and experience to promote the 
advantages proffered by it. Mr. Simon states in 
his report that many local authorities are now 
exerting themselves for sanitary purposes to an 
extent which ten or twenty years ago they would 
have thought quite unnecessary. From our own 
experience we would add that such authorities 
would have then ridiculed the idea of attempting 
the work they now consider essential as a portion of 
the duties incumbent on them. 

But despite this much is left to be done. 
We have frequently how necessary it is that 





medical officers and borough surveyors should join 
in affording statistics to the Local Government 
Board on sanitary questions of all kinds, and 
that the results afforded should be tabulated 
for the use of authorities, the engineering and 
medica! professions, and the public at large. At 
t the head Board depends almost entirely 
or its information, in to sanitary defects, 
on the quarterly returns of the Registrar-General. 
In special cases its head staff officers are sent to 
make investigations, but these only occur when an 
amount of mischief has taken place, that in some 
cases become matters sufficient to alarm the nation. 
er + Agptinntnen ps Ye are mg gp of this 
ind. It co uently ns systematic 
neglect of pone 7 laws in exists throughout 
England. This neglect is not discovered until some 
fatal endemic or epidemic breaksout. A s odic 
appeal ig then made on our engineering and medical 
knowledge. The evil is thus probably cured or 
remedied, partially or permanently, within the af- 
fected district. Meanwhile, hundreds of other 
localities are, unobserved, under precisely the same 
conditions, although the evil is not discovered be- 
cause the Registrar-General has not been com- 
pelled to announce an outbreak of typhoid fever. 
On these returns Mr. Simon remarks that they are 
conclusive as to the insufficiency of sani im- 
alps in regard to a very large proportion of 
ocal authorities, It has been sarcastically re- 
marked that it requires the death of a railway 
director to call out efficient improvements to P nt 
vent accidents on the line, but the death of three 
medical officers during the last few months from 
poisoning by sewer gases, has not led to such pro- 
gress in sanitary improvements in the districts where 
such lamentable occurrences have taken place. 

The remarks of Mr. Simon, in respect to the year 
1874, and the recent reports of one or two metro- 
politan district medical officers, draw attention to 
the difficulties which occur in carrying out sanitary 
law for preventing the spread of contagion, and 
Mr. Simon inclines to the opinion that imperative 
action should be adopted by the Local Government 
Board to prevent the reckless dissemination of con- 
tagior, where the local authorities are remiss in their 
duties. This is a question which has been freely 
discussed in Parliament, in scientific circles, and by 
the press generally. The appendix of Mr. Simon's 
report, giving details of the results of special me- 
dical inspection by the staff of the Board, shows 
the most gross, even wicked, neglect of some of the 
local authorities. We are convinced, from personal 
experience, that these special reports afford only a 
few types of hundreds of instances, not only in the 
country generally, but even within a four miles 
radius of Gwydyr House, and we think that the 
Board, like charity, would do wisely to begin at 
home. The shocking revelations at Whitechapel 
only this week have shown that a S rrgpig 4 human 

y could remain for months within a few inches 
from the surface of the ground, emitting the most 
offensive smell, not only in a crowded neighbour- 
hood, but in a } ow occupied by numerous work- 
people in their daily avocations without even setting 
sanitary law into i In the country, of 
course, beyond defective sewerage arrangements, a 
vast number of other local causes are in existence 
as us to health. In the farm-yard we have 
the stable, the midden, the dung-heap, and the 
well, the source of domestic water supply, in 
almost universal dangerous proximity. + the 
village and in the suburbs of small, and sometimes 
even of large towns, the privy of each house empties 
its contents into an adj t ditch, running perhaps 
between two rows of houses set back to back, at 
but a few yards distance. In many instances the 
water of such ditches is the source for not only 
domestic drinking but also for the use of cows, and 
~ latter are thus made the vehicle for conveying 

isease, especially to young persons, that eventual! 
culminates in decimating a district. In the = 
pendix to Mr. Simon’s report Dr. Ballard re- 
marks in respect to the results of his investiga- 
tions of Upper Sedgley, at the end of last year, that 
nearly all the roadways under the jurisdiction of the 
local board were in a wretchedly neglected condition 
in regard to ir and cleanliness ; sewage and filth 
of all kinds laid and stagnated in the irregular and 
imperfect channels. The undedicated roads even 
in places which are — are jin numerous in- 
stances scarcely le for mud. The district is 
entirely unse and consequently nuisances of 
the most i character exist adjacent to in- 
habited houses. And all this he lays to the utter dis- 





ion of the local board. But our readers 


a Pree contr yng iyo wie Bor yom age 
Finsbury Park has ‘ining ihe wbais oF he - 
vw present 
summer presented similar appearances ; coming still 
nearer home we may inform the reader that if he 
make but a cursory examination of the vacant ground 
ing on Te ae 
Holborn Viaduct towards C well, —“ 
within the portion enclosed by palings, is 
abundant need of sanitary inspection. Offal of all 
kinds, putrid pork, &c., have within the last few 
weeks been cast into that convenient receptacle to 
fester in the burning sun in a most crowded 
thoroug , 
It is excellent to point out the details of an evil, 
and in this as in many other s Mr. Simon's 
report is heartily welcome. But it is more difficult 
to remedy the evil. We are fully convinced that 
the efforts of all the medical officers, inspectors of 
nuisances, borough engineers, and others in carry- 
ing out the provisions of Acts of Parliament, will 
for some years to come be futile, simply because 
they can only deal with the effects and not the 
cause. This cause is to be found in the ignorance 
of, not only the lower, but even the higher classes 
of society in re to sanitary matters. If those 
who have studied such questions for years, and 
have had extensive experience, admit their igno- 
rance, what can be expected of individuals and 
communities that have not learned the elements 
of sanitary science? Science, medical and engineer- 
ing, must be content for a long time to attempt to 
remedy evil, but it will only be by thoroughly 
educating all classes in —— relating to private 
and public health that the evil will be cured. 





ON THE USES OF STEEL.—No. V. 
By J. Bazza, Naval Constructor, Lorient. 

Srrirs from Bessemer and Martin plates were 
also cut with the shears and punch, and subjected 
necessarily to the tempering and annealing pro- 
cesses. fter the latter operation the Bessemer 

lates could be bent to the form Fig. 32, and the 
Martin plates to the form Fig. 33. 











Fie. 33. 


Bars from both makers, the one with holes drilled, 
the other with punched holes, and on which the 
double a of tempering and annealing had 

0 




















been performed, came ont under the tensile test as 
follows : 
Taste No. XIII. 
Resistance to Rupture in tons per sq. in. 
Bessemer Plates. Martin Plates. 
| 
Drilled holes ... 80.01 26.31 
Punched holes 35.94 30.30 
It is that the ing of these latter 


bars did not take place at a sufficiently high tem- 
perature to obliterate the whole of the temper ob- 
tained in the first operation. 

The following conclusions may be deduced from 
the preceding experiments on plates from .275 in. to 
.472 in. thick. 

1. That the effects of punching and shearing are 
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tirely local and extend onl limited zone, | tempered central the punched hole will | above recorded, will be always reproduced in 
lees than .04 in. i wid othe edge of the nda extend len, and fonaquently having t the | metal in which holes have been punched, varying, 
sheared, or of the hole punched. greater ion of the will a|of course, with the way in the metal acta 
2. That no cracks exist in the parts so changed. | crack of about .04in. From this moment all 


3. That tempering destroys the effect of shearing 
and of punching, a restoring 

condition in which it would have been if the 

tions of sper, punching had been re 

by planing and drilling. 

4. That annealing by itself or after tempering, 
negatives, like tempering, the alteration produced 
by shearing and punching. 

These various results are easily explained. The 
shearing and punching machines produce in the 
neighbourhood of the parts subj to their action, 
a local and extreme — On the one hand the 
limit of elasticity of the metal is exceeded, and it 
must fail to show the original extension before 
rupture, but this does not explain the increase ob- 
served in the hardness and tenacity. 

On the other hand, this pressure induces the 
solution of the combined carbon, and produces an 
actual ve in the part acted on by the shears, 
and around the punch. These portions thus acquire 
greater hardness, more tenacity, and are tible 
only of slightextension. The temper thus produced 
is more intense than can be obtained by sudden 
cooling. The pressure of the punch is cient to 
pe the limit of resistance of the metal, and this 
effect can never be produced by tempering mild 
steel of small volume, by means of simple cooling ; 
in this latter case the pressure and the effect it pro- 
duces are considerably less, 

It is thus that a ring sur- 


. 
rounding a drilled hole and 
tempered by sudden cooling, \ : 
gave a very different result 


(Fig. 34) than was obtained Fie. 34. 
by rings surrounding holes punched in the same 
plate. 
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Admitting this theory, account may be taken of 
the different facts observed, and first with reference 
to the influence of the width of the bars on their 
apparent tenacity, an influence shown in Table 
No. VII. Supposing that the zone of action of the 
punch is limited by a cylinder, the radius of which 
is .04 greater than that of the punch. The different 
fibres of the test bar will be extended, while the 


fibres working equally ought 
sialetahen Gas’ te da , if the crack does not 
This took ee ee eee oe 


E 
: 
| 


meter (Fig. y 9 The te i 
itself e tangent lines 
nearer the fibres approached these lines the greater 
was the strain upon them. It was then at the 
exterior that the maximum extension would take 
place; cracks should only be produced under an 
extreme load, and should show little tendency to 
extend. Admitting a normal resistance of 31 tons 

r square inch for the Bessemer plates, these test 

would break under a load of 4.459 which 
would give an apparent resistance of 27.83 tons, 
that is to say, egaegaies the result recorded 
(see Table No. VIL). 

With conical punched holes, the metal is slightly 
less altered, than with cylindrical. Rings cut from 
around these holes have been deformed as in Fig. 
36. This result is explained by the reduced — 
ing produced by this mode of punching ; less effort 
is required to form a conical than a cylindrical hole 
ina plate, In test bars punched with such holes 
the extensions should be more regular, cracks would 
not show so quickly, and a power of resistance 
slightly different to that for the dfilled holes would 
be found. 

To illustrate the influence of the position of the 
punched hole, with reference to the nt lines 
A B, A’ B’, bars 1.26 in. wide and of the form shown 
in Fig. 37, were cut out of a Bessemer plate; some 
of them had a drilled hole, others a punched 
conical hole, and in others again a cylindrical hole 
was punched. ‘The centre of this hole in each case 
lay in the line A’ B’, and the altered zone was thus 
in the area of greatest stress. These bars showed 
the resistances to rupture given in Table No. XIV. 
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more or less with cause of i 
should be removed, In this relation experiments 
were made with iron plates. A trial was 
made to test the influence of width of the bars 
on their power of resistance : 
Tani No. XV. 
— Resistance in Tons 
Width of Bars. per Square Inch 
in. 
Not punched... . .787 17.6 
Conical. punched. ie, 16.80 
hole, diameter of L97 16.51 
ame 67 23} ig 15.19 
iameter, of 3.89 14,71 
826 in. 4.10 14.77 














Tantzs No. XIV. 
— | Tons per Square Inch. 
eed bois a yo 
miwmmie 2. 2 21.556 





These results ought not to be com with the 
figures } piggy. obtained, because these bars were 
exposed to a bending as well as to a tensile strain ; 
but the experiments clearly show the influence of 
the position of the altered zone in the test bar. 

It shows also that the conical punching consi- 
derably weakens the bar, although not to so great 
an extent as the — punching, and that the 
method of testing the bars has alone prevented many 
me ae ee from noticing this. 

t is easy to explain the reduced or after 
punching, which a greater in bars r 
width. In these, the outer fibres, furthest removed 
from the punched hole, are less strained, and it is 
near the hole where the greatest strains take place, 
while, at a certain moment, the cracks produced in 
the altered zone extend to the ultimate rupture. It 
will be understood also that in two wide bars, 
though of unequal width, little difference in the re- 
sistances to rupture will be found per square inch, 
the cracks extending at the moment when the loads 
on the central parts are alike. 

In bars of intermediate width results intermediate 
to the foregoin rw to be observed, the differ- 
ence between the veces by the two kinds 
of punching becoming less and less as the width 
of the bar is increased. 


load per square inch, agg dia be their width. 
making experiments for ile strain, special 
cits cad t6 talon wb te te : 
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of attaching the bars; these considerations are | to 


essential in order to obtain comparative results. 


3 
f 
' 


strain will be produced in the zone surrounding 
each riv 





et. 
It may be supposed that the results deduced, and 


A second test was made in order to prove if an 
enlargement of the punched hole was sufficient to 
restore the metal to its apparent primitive tenacity ; 
the best bars were 2.36in. wide: 








Taste No. XVL 
— Resistance to Ru ia 
Tons per Square Inch 

Hole drilled out to .748 in. diam. 16.98 

» punched to .748 in. diam. 14.84 

os 668 in., en- 

ate yg oe ei * 15.85 

) aes to. , enlar; 

to .748 in. eee oo oor 17.18 








According to these data punching exerts on iron 
lates effects that may be compared to those pro- 
juced on steel meta the extent of the affected zone 
appears rather , and the ap t loss accord- 
ing to the foregoing Table w be about 12 per 
cent. Rings cut out around holes ed from 
iron plates were subjected to bending like the steel 

ings before mentioned. b 5 rgye e i _ a 

plates were suscepti le de- 
formation before rupture, those from punched holes 
broke before their form was appreciably changed. 
These latter, however, after having been annealed 
at a cherry-red heat, could be bent like those taken 
from the punched holes, 

These phenomena may be explained, as in the case 
of steel, by a t alteration in the elasticity 
of the parts around the punched hole, and also by 
a solution in the iron, under the influence of the 
pressure, of foreign bodies, and especially of the 
carbon, the traces of which are always present. 

It has been shown that punched and sheared 
plates, submitted to the influence of tempering, are 
relieved from the weakening influence of the punch 
and the shears, and behave like ed plates that 
have also been tempered. This fact is explained by 
considerations og ge to the preceding one. 

The shears and punch tempering the metal 
in the vicinity of the points on which they act, the 
bands thus affected cease to have their original 
homogeneity, and under a relative minimum defor- 
mation the commencement of rupture manifesta 
itself ; on the test strips cut with the shears, and 
the punch, the cracks are always produced on the 
edges, the central part presenting no trace of alter- 
ation. When, on the other hand, these bands thus 
affected locally are heated and tempered, the part 
originally tempered by the shears or the punch, is 
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ing toa straight line. In other cases they should be 


chipped. This operation is often executed on iron 


plates when very careful adjustment is required. 
Angle irons ought sometimes to be treated in the 
same manner, though the operation may frequently 
be dispensed with, the ends of angle iron rarely 
being called upon to play an important part. 


STEAM ENGINE PERFORMANCES. 
To Tus Eprror oy ExsIneERine ; 

Srx,—In Mr. Adamson’s paper on quadruple engines, 
printed in Enorneentne of the 10th inst., I note that re- 
ference is made to four single cylinder Corliss valve engines, 
which were mentioned in a report published in 1874 by Mr 
ftobert B. Longridge, chief engineer of the Boiler In- 
surance and Steam Power Company, Limited, Manchester 

Mr. Longridge stated that the total horse power of 
these four engines was 1071.52 indicated horse power, and 
the average rate of consumption 4.25 Ib of coal per indi- 
cated horse power per hour. Taking the report to be 
correct, Mr. Adamson proceeds to compare this consump- 
tion of coal with the reported consumption by other engines 
on the compound principle, said to require much less coal 
per horse power, and explains by references to the diagrams 
and elaborate tables, the reasons for the saving. As 
happen to know something about the four Corliss engines 
above referred to, I write to say that Mr. Longridge’s 
report, so far as it relates to them, is incorrect and mis- 
leading. Mr. Longridge gives the horse power as 10727}, 
which naturally leads any one to suppose that the report 
was prepared with the greatest accuracy. From indicator 
diagrams in my possession—taken from the engines on 
many occasions—it appears that Mr. Longridge’s statement 
does not give the correct average power developed by the 
engines, not within nearly 100 horse power, and as regards the 
coal consumption, no trial to ascertain the exact consump- | 
tion had ever been made up to the time when Mr. Long- | 
ridge’s report was issued. have good reason for believing 
that the quantity taken by Mr. Longridge for the purpose 
of his report could be only an approximation to the true 
quantity used. 

Steam was required for various other purposes in the | 
mill, and as the coal was of inferior quality, the quantity | 
used for the engines, even if known exactly, could ‘not he | 
fairly compared with the results obtained by Mr. Adamson | 
in his four hours’ trial, with selected Welsh coals. 

So far as I am aware no trial has yet been made to ascer- 
tain accurately the coal consumption by these four engines, 
but with other engines made from the same patterns, the 
coal used per indicated borse power od hour, taking the 
weekly average, is little more han half the amount given 
in Mr. Longridge’s report, and which Mr. Adamson inno- 
cently adopts as the standard consumption for all single- 
cylinder engines. Referring further to the engines selected 
by Mr, Adamson to show that sipgle cylinders require more 
coal than engines with cylinders working compound, I may 
state that two of the single cylinder Corlixs engines 
mentioned, capable of working to 1000 horse power, are | 
actually driving a mill previously driven by large double 
cylinder compound engines, assisted by two auxiliary simple 
engines. When the single cylinder Corliss engines were 
set to work, there was a marked decrease shown in the 
indicated horse power required to drive the mill, the turn- 
ing was more steady, and the saving in coal (in round num- 
bers) about 5) tons per week. Steam for the single engines 
is supplied by the old boilers, and the same steam pressure 
carried as for the compound engines. 

If the weight of steam used per spindle turned could be 
accurately ascertained, I feel satisfied that a comparison 
with the steam used by a simple Corliss engine would show 
that Mr. Adamson’s qantvegls engines take not less, but 
more steam to do the same work. 

I am, Sir, yours respectfully, 

Bolton, September 22, 1875. WituiaM INGLis 





THE USE OF STEEL PLATES FOR STEAM 
BOILERS, 
To THE Eprror or ENGINEERING 

Sirx,—The paper on the “ Application of High-pressure 
Steam to Quadruple Cylinder Engines,’ read by Mr. D. 
Adamson before the members of the Iron and Steel Insti- 
tute, at their recent meeting at Manchester, contains | 
matter of considerable interest, not only to individuals, but | 
also to the nation at large. 

Setting aside, however, the consideration as to the proper 
application of the expansive property of steam, a question 
arises of greater importance than that of economy in the nse 
of high-pressure steam, viz., that of personal safety dependent 
upon the qualification of the boiler to sustain the consider- 
ably increased pressure now required with safety. I am 
somewhat surprised to find that the shell and farnaces of 
the boilers supplying steam to the engines referred to by 
Mr. Adamson, are constructed of steel plates, as it is well 
known amongst practical engineers, and by few more so, I 
presume, than Mr. Adamson bimself, that these plates are 
unreliable when applied to such a purpose, owing to the 
variable temperatures to which they are subjected, more 
especially on first raising steam, and when the boilers are 
cooli wh after having been at work. The plates would 
doubtless be sufficiently reliable and superior to the best 
iron plates, were the boilers of which they are constructed 
kept constantly at work, and at a uniform temperature, 
but under ordinary circumstances, the severe strains to 
which they are subjected in being alternately heated and 
cooled, very often result in serious fractures, especially if 
the least vibration occurs, the consequence of which in boilers 
working at a high pressure may easily be estimated. 

I have, myself, seen steel plates jy in. thiek in the 


| 
| 
| 





farnaces of an baler whieh had been 


at work only about twelve months, fracture the entire 


width of the plates with a loud report, by the vibration 
Cocagiensd ia thé eptting away of oi of the tices baie 
had been struck. The 


boxes, which has recently been by the London and 
North-Western and Lincolnshire and Yorkshire Railway 
Companies, considerable fractures of the plates often taking 
place on simply recaulking the stayends. I have also dis- 
covered most extensive fractures in the shells of steel 
boilers in sueb positions, and under such circumstances, as 
to point out most unmistakably the unreliable nature of 
such plates for boilers. It appears to me, therefore, un- 
wise to sacrifice safety to any other consideration in this 
matter, and as a sufficient strength of boiler may be ob- 
tained by the use of the best Yorkshire, Staffordshire, or 
Shropsbire iron, the use of steel is altogether unnecessary 
and should he diseontinaed, until some farther develop- 
ment of its manufacture makes it more suitable for this 
ou RE. 
, r. Adamson’s strictures on “ bungling boiler makers ’ 
is not without truth when strictly applied, though he does 
not himself remove the possibility of oe by his re- 
commendation to drill the rivet holes through the plates 
when they are put together, as, if the plates are not cut 
exactly the required length and accurately fitted together, 
the holes are rendered unfair by the closing of the plates 
in rivetting. Drilled holes, moreover, besides increasing 
the cost of production, are much inferior.to punched holes, 
asa rivet inserted in a bole perfectly cylindrical through 
its entire length does not possess the same tenacity as one 
inserted in a punched hole where the smooth side of the 
holes are placed together in bolting up the plates, in which 
ease the hole in each plate is tapered outwards and is suf- 
ficient to retain the rivet tight and sound, even though the 
heads fall away. It would be much better, therefore, if 
Mr. Adamson, with all his excellent appliances for the 
manufacture of botlers, and the superior class of workmen 
whom he engages, were to be careful that the punching of 
the plates is always properly done rather than introduce a 
more costly and inferior method of procedure by drilling ; 
as the injury to the plates by punching, so often set up as 


, 


| seriously objectionable, is inappreciable unless the boles are 
| punehed too near the edge of the plates. 


James WILCOCK. 
6, St. Oswald’s Grove, Manchester 
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NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Glasgow Pig-Iron Market.—There was a strong market 
last Thursday morning, and a fair amount of business was 
done at 65s. 14d. to 658. 9d. cash, closing sellers over at 
the higher quotation, buyers 14d. per ton less. Business 
was also done at 65s. one month fixed. No business was 
reported in the afternoon, but sellers were firm in their 
quotations. Friday's market was very strong. Openi 
at 66s. 9d. the price quickly advanced to 67s. cash, ond 
67s, 3d. one month open, afterwards receding to 66s. 9d. 
cash accepted, the forenoon market closing Sayers. The 
afternoon market was also firm, and business was done at 
67s. cash to 67s. 3d. one month open, and 66s. 9d. one 
month fixed paid, aiterwards receding a little. Langloan 
brands were advanced in price 2s. per ton all round, and 
Shotts brands Is. per ton. Several lots of 500 tons each 
were done on Monday at 66s. 9d. one month open, 66s. 6d. 
fourteen days fixed, and 668. 6d. cash. Sellers at the close 
were asking 66s. 9d. Yesterday's market was steady, but 
only a small amount ef business was done in the forenoon 
at 66s. 6d. cash, and in the afternoon no busimess was re- 
ported, The deliveries of pig iron into Messrs. Connal and 
Co.'s warrant stores have of late been so large that the 
stock last night was nearly 59,500 tons. The market has 
been very firm to-day, both morning and afternoon, and as 
high as 66s. 10jd. cash was paid. Sellers at the close in 


| the afternoon were asking 66s. 9d. The following are the 
| official quotations for makers’ iron; it will be seen that 


they show a considerable advance upon the quotations given 
No. 1. No. 3. 


last week : 0.1. No. 
s. d. s. a. 
G.m.b., at Glasgow 670 650 
Gartsherrie__,, 736 666 
Coltness os — 680 
Summerlee . 76 656 
Langloan a 780 666 
Carnbroe 99 680 656 
Monkland om 670 650 
Clyde “ 670 650 
Govan, at Broomielaw ‘ fe 67 0 60 
Calder, at Port-Dundas ... 780 660 
Glengarnock, at Ardrossan 710 660 
Eglinton PP 656 640 
Dalmellington ,, ata 676 660 
Carron, at Grangemouth o 650 — 
Ditto, ditto, specially selected 676 — 
Shotts, at Leith ut ‘ 786 676 
Kinnell, at Bo'ness 660 610 
(The above all deliverable alongside). 
Bar iron a 81. Os. to Sl. 10s. 
Nail rods “ ‘ .. Ol. Os. 
Last weck’s shipments amounted to 14,226 tons, as inst 


11,501 tons in the corresponding week of last year, the in- 
crease for 1875 being 89,547 tons. 

Glasgow, Bothwell, and Hamilton Railway. — The 
works in connexion with this scheme are being pushed on 
vigorously by the contractors, and they bid fair to be com- 
pleted, so far as sancti 

iod stipulated in the contract. It is now 
believed that waktGeumen at the La 
Auchingramont wi a temporary measure, t 
Parliament will aguin be approached for additional powers, 
——~ to carry the line over Auchingramont-road on to 


hiee, and that the permanent SL ne ene 
fixed somewhere in that locality. It is quite evident that 


ctioned at the present time, within the | nieal 





the site at present intended for the terminus would be 
altogether inadequate for both passenger and goods traffic. 

The P: New Railwa the C to 
Bornticnan Tee ! teen t-te money 
ing a railway di from the West of Fife coalfield to 
Burntisland went over the proposed line of route last 


The Caledonian Railway Bridge over the Clyde.—The 
borings for the new bri > to be built over the Clyde at the 
harbour of Glasgow for Caledonian Railway were com- 
menced last week. The centre of the roadway of the 
Caledonian Viaduct will be 117 ft. Gin. from the west side 
of the Broomielaw Bridge, and at that distance westward 
on the north side of the river, and just outside of the 
steamboat wharf, a boring was commenced last week. This 
will be the site of the north pier of the bridge, and there 
will be three other piers, two in the river and one on the 
sonth quay. The north pier in the river will be ite 
the second pier from the north side of Broomiclaw Bridge, 
and the south pier opposite the second pier from the south 
of Broomielaw Bridge. This will leave a clear opening in 
the centre of about 190ft. in width. The water space 
between the steamboat wharf, and the north pier in the 
river will be about 90 ft. or 100 ft. in width, and the similar 
space on the sonth side will be about 115 ft. in width. The 
bridge will be about 55 ft. wide, and so high above the 
river as to leave a clear headway above high-water level of 
not less than 32 ft. It is intended to carry the railway over 
Clyde-place in such a way as not to diminish the width of 
the roadway there. The span of the arch on the north side 
at Broomielaw-street will not be less than 85 ft. in width. 
The only work yet done is the boring for the north pier, 
which has bees, pad down some distance, and the others will 
be gone on with in succession. This part of the work is 
being done for the Caledonian Railway Company by Mr. 
James Pollock, Airdrie. 

Proposed Harbour Improvements at Campbeltown.—A 
meeting of the Campbeltown Harbour Trustees was held 
last Friday, at which Messrs. Storry and Smith, civil en- 
gineers, Glasgow, attended and submitted plans of the 
proposed improvements and extension of the harbour. It 
was ugreed that application should be made in the proposed 
provisional order Dor sufficient borrowing powers to enable 
the trustees to complete the works authorised by the 
Local Act of 1846, and also for extending and improving 
Dalintober Quay; and Messrs. Storry and Smith were 
instructed to prepare the necessary plans and estimates. 


The Graving Docks at Govan.—The extensive work in 
connexion with these docks is now making considerable 
progress, and in a very short time the first—the Salterscroft 

Jock—will be in proper working order. Some difficulty 
has been experienced in fitting in the caisson at the mouth, 
and once more it has been necessary to remove it in order 
to get it properly fitted in, and a few days ago it was again 
placed in position, and only a very slight leak was visible at 
one side. At the top of the newly constructed dock sub- 
stantial causeway stones are being laid to form a road 
round the works, and workmen are now busily engaged in 
clearing the way preparatory to commencing the work of 
the other dock. Several of the smaller houses in the 
vicinity have been demolished, and by-and-by larger ones 
will also have to be taken down. parations are also 
being made for beginning dredging operations at the river 
bank, near the mouth of the dock, which is nearly ready for 
opening. 

Ayr Harbour Trustees at Burntisland.—With the view 
of enabling them to decide whether or not their new dock 
should be a tidal one, the trustees of Ayr Harbour, headed 
by Provost Gondie, and accompanied by the town clerk, 
harbour master, and engineers, visited Burntisland Dock 
Works last week. After seeing Sir William Armstrong's 
hydraulic arrangements for working the dock gates, they 
expressed themselves as being much delighted as well as 
with the other things which they saw. 

NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market. — Yesterday there was 
again a large attendance on ‘Change at Middlesbrough, 
and the market was firmer. The general quotation of No.3 
Cleveland pig was 55s. per ton immediate delivery. This 
advance in price is due to the cause we have been explain- 
ing for the past few weeks, namely, the anxiety of merchants 
and metal brokers to obtain all the available pig iron for 
shipment, so that they may complete their Continental de- 
liveries before the close of the navigation season. When 
the shipping falls off there will undoubtedly be a decline in 
the prices of pig iron. The home consumption of pigs is 
comparatively small, owing to the continued depression in 
the finished iron trade. 


The Finished Iron Trade.—Throughout the North of 
England the finished trade is still in a miserably depressed 
state. It is stated that the Stockton Rail Mills, which 
were stopped in consequence of financial difficulties, are to 
be re-started, an order for rails having been secured. For 
the past week there have been many rumours respecting 
the Richmond Iron Works, Stockton. Several days ago 
the proprietor of the works, Mr. Robert Jaques, left the 
district, and diligent and numerous inquiries have failed to 
discover his whereabouts. It is 
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that in the nrg, Bea wed aoe the finished iron trade will 
revive from its long depressed condition, and that a fair 
share of rail orders will find their way to Cleveland makers. 
Of conrse an improvement in the finished iron trade will be 
immediately followed by general activity at the blast fur- 
naces, mines, and collieries, and briskness in all industries in 
the North. At present works are barely being kept in 
motion, and people in business are alternately in a state of 
fear and hope. 








NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The coal business at Car- 
diff, Newport, and Swansea, is becoming brisk, so brisk 
that the total output has never been exceeded, and the 
exports to foreign ports have rarely been equalled. The ex- 
ports of coal from Cardiff to foreign ports for Angust 
reached 11,157 tons. For Angust last year the quantity ex- 
ported was 260,751 tons. At Swansea the exports last month 
amounted to 52,450 tons. For August, 1874, the quantity 
was 54,782 tons. From Newport the quantity of coal 
shipped to foreign ports was 32,707 tons. Last year the 
quantity was 34,214 tons. The falling off at Newport and 
Swansea arises from the great demand for coal sent by 
steamers which are gradually superseding sailing vessels in 
this trade, while the facilities for rapid shipment of coal 
are not so great at Newport and Swansea as at Cardiff. 
Coastwise the quantity of coal sent from Cardiff last month 
amounted to 96,437 tons. Last year the quantity shipped 
for August was 70,506 tons. At Newport the coal shipped 
coastwise amounted to 83,770tons. Last year the quantity 
was 49,401 tons. From Swansea the quantity sent coast- 
wise was 29,077 tons. Last year 19,731 tons. The quan- 
tity of iron shipped from Cardiff for Angust amounted to 
12,136 tons, and for Newport 10,868 tons. 


Severn and Wye Railway.—This railway, which unites 
the Great Western line at Lydney with a branch of the 
same line at Lydbrook, has been opened for passenger 
traffic. It has been opened for goods traffic for some time, 
but the high rate of freight proposed by the company, 
8s. 4d. per ton from Lydney, has given great dissatisfaction 
to Coleford merchants. This rate is stated to be in some 
cases more than was charged for hauling by wagon. The 
Great Western Railway Company have served notices upon 
owners of property at Coleford preparatory to making a 
line to Monmouth, for which powers were obtained in 1872. 
They also propose to raise 66,0001. to make this railway ; 
£0 that a line from Coleford to Monmouth will soon be a 
fait accompli 


Arbitration in North Wales.—The Board of Arbitration 
in the North Wales colliers’ dispute, having had before 
them the question of what amount shall be paid the men 


pending the award, have decided that they shall receive the 
old rate of wages less 7} per cent., this being one half of 
the reduction claimed by the masters. 


Panteg.—The Panteg Steel Works and Engineering 
Company, having purchased a foundry which had been 
carried on by Messrs. Davis and Pratt, and a large tract of 
land adjacent, began their works on the 24th of August, 
1874 ; and the buildings, though not yet completed, have now 
attained colossal proportions. Vast sheds of corrugated 
ironwork, with arched roofs, have been erected by Mr. 
Dixon, of Liverpool. Lofty chimney stacks have been built 
by Mr. R. W. Caddick, of Blaenavon, who has a special 
capability for that sort of work, and has erected more stacks 


than any other man in this part of the kingdom. Mr. 
Gwynne has had the control of the masonry, which is well 
carried out. A reservoir for the supply of the works is 
336 ft. long, 90 ft. wide, and 11 ft. 6 in. deep, and has been 
constructed by Messrs. West and Powell, contractors, 
Abersychan. 


New Water Works at Swansea.—These works, which 
ard being carried out by the well-known contractors, Messrs. 
Geen and Dickon, of Birmingham and Swansea, at Velindre, 
are progressing satisfactorily. Some 200 men are busy in 
shaft-sinking, rock-boring, tunnelling, masonry, &c. The 
works are intended to supplement the Lliw, and when com- 
plete will afford an additional water supply of about two- 
thirds of the present supply. The outlet has been connected 
with the present distributing mains, about a mile distant, 
and will afford an additional daily supply of a million 
gallons. The whole of the plans and sections of the new 
works were designed and prepared by the borough surveyor, 
Mr. Edward Cousins. The contract price is 45,0001. Profit- 
ing by the experience gained in the construction of the Lliw 
embankment and works, the Blaenant Ddu will be carried 
out upon a different principle, and one which will render it 
almost impossible that any subsidence shall ever occar in 
the embankments. The alteration in the proposed work 
has, however, nocossitated the drivinig of an extensive tunnel 
through a solid rock some 200 yards in length, entering the 
mountain next the reservoir, and terminating outside the 
bank. ‘This tunnel is intercepted by a large well about 
90'ft. deep, which is for the purpose of being fitted with 
the valves for Gras the supply of water. This system 


permits of the bank being made com and perfect witb- 
out any pipes running through it, the pi in the “at 
majority of eases being the cause of subsidence and leakage. 


It will thus be seen that the water will enter the tunnel in- 
side the reservoir, will be governed by the valves, and ran 
thtough outside the bank. The hank, both inside and out- 
side, has been carefully put together with fine selected 
materials, and the puddle trench has been excavated fer the 
whole length down into the solid rock, a ge Os some 
places to a depth of between 70 ft. and 80 ft. work 
was, of course, one of a difficn!t and dangerous nature, re- 
qujring great skill and care. The timbering, which is use 
in'shoring up and propping is s#mething iferedible, and in 
consequence of the extreme care which has been taken no 
ident of any nt has occurred. The whole of the 
iron pipes of 2 ft. diameter have been laid over the outside 
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The excavation of the hg. werk, which is 
extent, is about two-thirds completed, and 
been commenced. The contract time for the completion of 
the whole work extends over about eighteen months more. 


Wages in the Forest of Dean.—A reduction of 10 per 
cent. in wages has been submitted to by the men employed 
in the Farmers’ Folly Colliery, Forest of Dean. The 
mepeete of the men employed at the tin-plate works, Park- 
end, in the Forest of Dean, have “i to a 5 per cent, 
reduction in their wages, to hold good for three months. 


Aberdare and Plymouth Iron Works.—At an adjourned 
meeting of the creditors of the Aberdare and Plymouth 
Iron Works, Mr. Hollams, solicitor, stated the nature 
of arrangements which have been come to. The works will 
be continued, and it is believed that, in the event of the 
creditors —a7 the proposed course, all will receive 
twenty shillings in the pound. Resolutions were passed for 
liquidating by arrangement instead of bankruptcy, both 
as to the estates of the company and of Mr. Fothergill ; 
aud Mr. Turquand was appointed trustee. The working 
eap?tal fund will be provided by friends of Messrs. Fother- 
gill and Hankey. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Shefield Water Works System.—The Sheffield Water 
Works Company, since the completion of their very large 
new reservoir at Dam Flask, have been ed in laying 
therefrom a large main for the alteration and jmprovement 
of the supply to various parts of the town. This main, 


which commences with a diameter of 24 in., tapering to 


20 in., and afterwards to 18 in., will necessarily be charged 
at a high pressure. The Dam Flask reservoir itself will 
contain over 500,000,000 gallons of water. The company 
are also laying smaller mains, and communication pipes for 
the supply of the village of Wadsley Bridge and properties 
between there and Owlerton, where the pipes now terminate, 
as well as for the supply of the large South Yorkshire 
Asylum, near Wadsley. Other minor alterations and im- 
provements in distribution are also in progress. 


Strike of Colliers near Rotherham.—On Monday morning 
the colliers employed at the Roundwood Pits, near Rother- 
ham, came ont on strike in consequence of an allowance of 
threepence per week, which had been paid to them for oil 
for their lamps, having been discontinued. The owners are 
said to hold that as the men used to provide their own 
candles prior to the introduction of lamps they ought to pay 
for their own oil. 


The Leeds New Station Extensions.—At a meeting held 
in Leeds last week of the joint committee of the North- 
Eastern and London and North-Western Railways to con- 
sider the tenders sent in for the important extensions of the 
Leeds new, station and its approaches, that of Messrs. 
Dransfield and Company, contractors, Manchester and 
Liverpool, was accepted. The members of this firm— 
Messrs. William’ Thompson and Cameron—both reside in 
Leeds. The total estimated expenditure on the work is 
250,0001., the contract referred to including the e 
ment of the new station southwards and eastwards to about 
twice its present size, and the formation of a new street 
from Boar-lane, opposite the lower end of Albion-street. 
The engineering work will be done by the companies them- 
selves. The work will be put in hand at once. 


Coal Traffic by Railway to London.—-The Great Northern 
has taken a total of 625,056 tons to London during the 
first eight months of this year, the Midland 1,064,839, and 
the Great Eastern 436,952 tons. During August the six 
principal Silkstone collieries sent 14,500 tons, and from the 
chief West Yorkshire pits 4207 tons. From Derbyshire the 
Midland carried a full average tonnage, the total for the 
month for that line{being 120,664 tons, and that of the 
Great Northern 82,527 tons. 

Opening out of the Mitchell's Main Colliery.—For some 
time past sinkings have been in progress to the thick coal 
at the Mitchell’s Main Colliery, near Barnsley, and the 


‘‘ winning’ of it was last week made the subject of marked | fact 


rejoicings. The seam at the new pit is about 8 ft. in 
thickness and something like 450 acres in extent, oo. 
ing a yield of the Barnsiey seam alone of nearly 4,000,000 
tons. It is owned by , Soc . Josse and Wooms, of 
Grimsby and Paris, &., the eminent foreign exporters. 
a ey is close to the Aldam Junction of the Manchester, 
Sheffield, and Lincolnshire Railway, and to the Dove and 
Dearne Uanal. There are two shafts, the engine power 
being equal to about 1000 tons daily. The bricks have been 
made on the sit@, and the engines, &c., are all of the most 
powerful description. 





FOREIGN AND COLONIAL NOTES. 

Algerian Railways.—General , Governor-General 
of Algeria, has signed a treaty with . Joret, the Crédit 
Industriel et Commercial, Messrs. Reinach and Co., 
and the house of Thélier and Henrotte for the construction 
ie line from Cootenmen fe Setif, oT aepital jensth 

tee is proposed to be given on the ev 
to the aeeiinelien of the line. 

A New Croton Reservoir.—A uew dam is now being 
built ys the rm age of the Croton river, which is so 
large t, although 200 men are regularly upon 
the work, it is not expected that ean it until 
the fail of 1877. The artificial lake by the dam will 
cover 450 acres ; the average depth of waterwill be 35 ft. 


Southern Pacific Railroad.—An extension of this line is 
i i ed forward 


being rapidly . On « contract for 
100 sailed voxde of fipadre, 70 miles have boos com- 


Wace rer rackaying we arer tea 
che die uealaaaaen ee, - 
® new bri 
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at Karakent are, f lounlersioed, te be bails by 
are, 
pete as they reo bg & ay me ina amconyy ed 
some Englis ones ve upon the 
construction of the bridge. The object of the stages 
is to facilitate the movements of » starting from or 
arriving at the bridge. 

foal on the South Austrian and U; Italy.—The 
ave price paid for coal in 1874 upon the South Austrian 
and Upper Italy Railway was 36s. per ton. The correspond- 
ing average for 1873 was 33s. 4d. per ton. The company is 
beginning to benefit from the more moderate prices now 
current for combustible. 


Defences of Victoria.—The Government of Victoria, Aus- 
tralia, is ing efforts to strengthen the defences of that 
colony. Captain Panter, the commanding officer of the 
ironclad Cerberus, which lies permanently at anchor in 
Hobson’s Bay, has been examined with regard to the 
naval and const defences of the bay; other officers have 
been called upon to furnish reports with regard to land 
batteries, torpedoes, and small gunboats. 
Siag-—“Tee capeses af sulilins Sontpasonna woo on 
aly.—T be expenses intai anent way on 
the South Austrian and Upper Italy Hallway presented 
an increase of 20,7881. last year as compared with 1873. 
There were large replacements of rails and sleepers last 
year. 





Tue Parent Orrice PusticaTions.—In our notice of 
the Commissioners of Patents’ Report a few weeks go we 
alluded to the great regularity with which the prin of 
the specifications had been carried on. We cated that 
since the present law came into operation (which was in 
1852) not a week had passed without being marked by the 
issue of a bulky parcel of printed specifications. To give 
some idea of the extent of the work we will take the issue of 
Saturday last as an example. The total number of specifi- 
cations was 130, which her comprised no less than 
858 pages of letterpress of octavo size. There were 
149 sheets of drawings appertaining to these 130 specifica- 
tions, a very large proportion being of “ imperial’ size. 
The cost of a set would be 51. lis. Few we think 
are aware of the number of patents which are applied for, 
or at all events they do not take the trouble to think of it. 
The figures we have given above are in our opinion very 
significant, and furnish indications of immense activity on 
the part of the community of inventors. The number of 

tents applied for last year was 4492, the est ever 
| any but judging from the present rate of increase the 
applications during 1875 will not fall far short of 4600. 

he Lord Chancellor's Bill had no doubt the effect 
stimulating applications, as inventors were somew 
alarmed at the prospect of the impediments which it was 
proposed to throw in their — We must also include, 
amongst the Patent Office publications of the day which we 
have selected as a typical example, the Convmiasioners of 
Patents’ Journal and the Chronological and Descriptive 
Index. The Journal of that day consists of 36 octavo 
of lists of applications and grants of patente in this 
and in America, together with a translation of the German 
law of trade marks. The Index contains, in 76 pages, an 
abridgment of all the specifications thrown open to public 
inspection duriag the previous week, together with indexes 
of names and subjects. 


Phage pony Contner.—The syllabus of the — in 
the civil and mechanical engineering department of Uni- 
versity College for 1875-6 is now before us, and we notice 
that the session is to be opened on October 5 hy the de- 
livery of an address by Professor Alex. B. W. iy, 
under whom the classes of civil and mechanical engineer- 


Es 


ing, mechanical drawing, and surveying and levelling are 
carried on. We have on a former occasion directed at- 
tention to these classes and to the practical 
nature of the instruction afforded by them. are in 

ee ae , 
while the lectures are delivered at an hour—9 to 10 a.m.— 
whieh enables them to be readily attended articled 
pupils serving their time in the metropolis @ notice 
that this year a workroom has been opened for the use of 
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ing toa straight line. In other cases they should be 


chi This ation is often executed on iron 
state when ay enibe adjustment is required. 
Angle irons ought sometimes to be treated in the 
same manner, though the operation may frequently 
be dispensed with, the ends of angle iron rarely 
being called upon to play an important part. 





STEAM ENGINE PERFORMANCES. 
To THe Eprror or ENoIneertno 

Str,—In Mr. Adamson’s paper on quadruple engines, 
printed in Exornerrtne of the 10th inst., I note that re- 
ference is :aade to four single cylinder Corliss vaive engines, 
which were mentioned in a report published in 1874 by Mr 
Robert B. Longridge, chief engineer of the Boiler In- 
surance and Steam Power Company, Limited, Manchester 

Mr. Longridge stated that the total horse power of 
these four engines was 1071.52 indicated horse power, and 
the average rate of consumption 4.25 Ib. of coal per indi- 
cated horse power per hour. Taking the report to be 
correct, Mr. Adamson proceeds to compare this consump- 
tion of coal with the reported consumption by other engines 
on the compound principle, said to require much less coal 
per horse power, and explains by references to the diagrams 
and elaborate tables, the reasons for the saving. As I 
happen to know something about the four Corliss engines 
above referred to, I write to say that Mr. Longridge’s 
report, so far as it relates to them, is incorrect and mis- 
leading. Mr. Longridge gives the horse power as 1072y44;, 
which naturally leads any one to suppose that the report 
was prepared with the greatest accuracy. From indicator 
diagrams in my possession—taken from the engines on 
many occasions—it appears that Mr. Longridge’s statement 


does not give the correct average power developed by the | 


engines, not within nearly 100 horse power, and as regards the 


coal consumption, no trial to ascertain the exact consump- | 
tion had ever been made ~ to the time when Mr. Long- | 
} 


ridge’s report was issued »ave good reason for believing 
that the quantity taken by Mr. Longridge for the purpose 
of his report could be only an approximation to the true 
quantity used. 

Steam was required for various other purposes in the 
mill, and as the coal was of inferior quality, the quantity 
used for the engines, even if known exactly, could ‘not be 
fairly compared with the results obtained by Mr. Adamson 
in his four hours’ trial, with selected Welsh coals. 


So far as I am aware no trial has yet been made to ascer- | 


tain aceurately the coal consamption by these four engines, 
but with other engines made from the same patterns, the 
coal used per indicated horse poorer per hour, taking the 
woekly average, is little more than half the amount given 
in Mr. Longridge’s report, and which Mr. Adamson mno- 
cently adopts as the standard consumption for all single- 
cylinder engines. Referring further to the engines selected 
by Mr. Adamson to show that sipgle cylinders require more 
coal than engines with cylinders working compound, I may 
state that two of the single cylinder Corliss engines 
mentioned, capable of working to 1000 horse power, are 
actually driving a mill previously driven by large double 
cylinder compound engines, assisted by two auxiliary simple 
engines. When the single cylinder Corliss engines were 
set to work, there was a marked decrease shown in the 
indicated horse power required to drive the mill, the turn- 
ing was more steady, and the saving in coal (in round nom- 
bers) about 50 tons per week. Steam for the single engines 
is supplied by the old boilers, and the same steam pressure 
earried as for the compound engines. 

If the weight of steam used per spindle turned could be 
accurately ascertained, I feel satisfied that a comparison 
with the steam used by a simple Corliss engine would show 
that Mr. Adamson’s caiivale engines take not less, but 
more steam to do the same work. 

I am, Sir, yours respectfully, 

Bolton, September 22, 1875. Wi.L1aM INGLIS 


THE USE OF STEEL PLATES FOR orang 


BOLLERS. 
To rue Eprror or ENGINEERING 

Sre,—The paper on the ‘‘ Application of High-pressure 
Steam to Quadruple Cylinder Engines,’ read by Mr. D. 
Adamson before the members of the Iron and Steel Insti- 
tute, at their recent meeting at Manchester, contains 
matter of considerable interest, not only to individuals, but 
also to the nation at large. 

Setting aside, however, the consideration as to the proper 
application of the expansive property of steam, a question 
arises of greater importance than that of economy in the nse 
of high-pressure steam, viz., that of personal safety dependent 
upon the qualification of the boiler to sustain the consider- 
ably inere pressure now required with safety. I am 
somewhat surprised to find that the shell and furnaces of 
the boilers supplying steam to the engines referred to by 
Mr. Adamson, are constructed of steel plates, as it is well 
known amongst practical engineers, and by few more so, I 
presume, than Mr. Adamson himself, that these plates are 
unreliable when applied to such a purpose, owing to the 
variable temperatures to which they are subjected, more 
especially on first raising steam, when the boilers are 
cooling down after having been at work. The plates would 
doubtless be sufficiently reliable and superior to the best 
iron plates, were the boilers of which they are constructed 
kept constantly at work, and at a uniform temperature, 
bat under ordinary circumstances, the severe strains to 
which they are subjected in being alternately heated and 
cooled, very often result in serious fractures, especially i 
the least vibration occurs, the consequence of which in boilers 
working at a high pressure may easily be estimated. 

have, myself, seen steel plates; in. thick in the 
furnaces of an ordi Lancashire boiler whieb had been 
at work only about twelve months, fracture the entire 


after a few blows only struck. The same 
is experi in the use of steel for locomotive fire- 
boxes, which has recently been by the London and 


pa 
place on simply recaulk 4 
covered most extensive fractures in the shells of steel 
boilers in such positions, and under such circumstances, as 
to point out most unmistakably the unreliable nature of 
such plates for boilers. It appears to me, therefore, un- 
wise to sacrifice safety to any other consideration in this 
matter, and as a sufficient strength of boiler may be ob- 
tained by the use of the best Yorkshire, Staffordshire, or 
Shropshire iron, the use of steel is altogether 
and should be discontinued, until some further develop- 
ment of its manufacture makes it more suitable for this 


uu . 

; Me. Adamson’s strictures on ‘‘ bungling boiler makers”’ 
is not without truth when strictly applied, though he does 
not himself remove the possibility of er by his re- 
commendation to drill the rivet holes through the plates 
when they are put together, as, if the plates are not cut 
exactly the required length and accurately fitted together, 
the holes are rendered unfair by the closing of the plates 
in rivetting. Drilled holes, moreover, besides increasing 
the cost of production, are much inferior,to punched holes, 
asa rivet inserted in a hole perfectly cylindrical through 
its entire length does not possess the same tenacity as one 
inserted in a punched hole where the smooth side of the 
holes are placed together in bolting up the plates, in which 
ease the hole in each plate is tapeced outwards and is suf- 
ficient to retain the rivet tight and sound, even though the 








heads fall away. It would be much better, therefore, if 
Mr. Adamson, with all his excellent appliances for the 
| manufacture of botlers, and the superior class of workmen 
| whom he engages, were to be careful that the punching of 
| the plates is always properly done rather than introduce a 
| more costly and inferior method of procednre by drilling ; 
| as the injury to the plates by punching, so often set up as 
| seriously objectionable, is inappreciable unless the boles are 
| punched too near the edge of the plates. 

James WILCocK. 
6, St. Oswald’s Grove, Manchester. 
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NOTES FROM THE NORTH. 
Guiasaow, Wednesday. 

Glasgow Pig-Iron Market.—There was a strong market 
last Thursday morning, and a fair amount of business was 
done at 65s. 1}d. to 65s. 9d. cash, closing sellers over at 
the higher quotation, buyers 14d. per ton less. Business 
was also done at 65s. one month fixed. No business was 
reported in the afternoon, but sellers were firm in their 
quotations. Friday's market was very strong. Openi 
at 66s. 9d. the price quickly advanced to 67s. a an 
67s. 3d. one month open, afterwards receding to 66s. 9d. 
cash accepted, the forenoon market closing buyers. The 
afternoon market was also firm, and business was done at 
67s. cash to 67s. 3d. one month open, and 66s. 9d. one 
month fixed paid, aiterwards receding a little. Langloan 
brands were advanced in price 2s. per ton all round, and 
Shotts brands Is. per ton. Several lots of 500 tons each 
were done on Monday at 66s. 9d. one month open, 66s. 6d. 
fourteen days fixed, and 668. 6d. cash. Sellers at the close 
were asking 66s. 9d. Yesterday's market was steady, but 
only a small amount ef business was done in the forenoon 
at 66s. 6d. cash, and in the afternoon no busimess was re- 
ported, The deliveries of pig iron into Messrs. Comnal and 
Co.'s warrant stores have of late been so large that the 
stock last night was nearly 59,500 tons. The market has 
been very firm to-day, both morning and afternoon, and as 
high as 66s, 104d. cash was paid. Sellers at the close in 
the afternoon were asking 66s. 9d. The following are the 
| official quotations for makers’ iron; it will be seen that 
| they show a considerable advance upon the quotations given 


last week No. 1. No. 3. 
s. d. s. d. 
G.m.b., at Glasgow 670 650 
Gartsherrie _,, 736 666 
Coltness a — 680 
| Summerlee - 676 656 
; Langloan a 7230 666 
} Carnbroe 9 680 656 
Monkland baat ibe th 670 650 
Clyde a sie ; 670 650 
Govan, at Broomieclaw.... al 670 650 
Calder, at Port-Dundas 780 660 
Glengarnock, at Ardrossan 710 660 
Eglinton ” be’ 656 640 
Dalmellington .,, aa 67 6 660 
Carron, at Grangemouth 60 — 
Ditto, ditto, specially selected 676 — 

Shotts, at Leith : . 786 676 
Kinnell, at Bo'ness : 660 610 

(The above all deliverable alongside). 

Bar iron a 81. Os. to Si. 10s. 

Nailrods... «fh, @ 

Last weck’s shipments amounted to 14,226 tons, as inst 


11,501 tons in the corresponding week of last year, the in- 
crease for 1875 being 89,547 tons. 

Glasgow, Bothwell, and Hamilton Railway. —The 
works in connexion with this scheme are being pushed on 
vigorously by the contractors, and they bid fair to be com- 
pleted, so far as sanctioned at the present time, within the 

i i in the contract. It is now confidently 
ieved that the Hamilton terminus at the back of 
Auchingramont will only be a temporary measure, and that 
Parliament will again be approached for additional powers, 
robably to carry the line over Auchingramont-road on to 
, + stati 


and that the permanen ep ome bar 
fixed somewhere in that locality. It is quite evident that 











the site at present intended for the terminus would be 
altogether inadequate for both passenger and goods traffic. 


ie Frames Bow Railway we the Fife Coalfield to 


Burntisland.— scheme for constract- 
ing a railway from the West of Fife coalfield to 
i went over the proposed line of route last 


Thursday. 

The Caledonian Railway Bridge over the Clyde.—The 
borings for the new bridge to be built over the Clyde at the 
harbour of Glasgow for the i way were com- 
menced last week. The centre of the roadway of the 
Caledonian Viaduct will be 117 ft. 6in. from the west side 
of the Broomielaw Bridge, and at that di westward 
on the north side of the river, and just outside of the 
steamboat wharf, a boring was commenced last week. This 
will be the site of the north pier of the bridge, and there 
will be three other piers, two in the river and one on the 
south quay. The north pier in the river will be site 
the second pier from the north side of Broomiclaw Bridge, 
and the south pier opposite the second pier from the south 
of Broomielaw Bridge. This will leave a clear opening in 
the centre of about 190ft. in width. The water space 
between the steamboat wharf, and the north pier in the 
river will be about 90 ft. or 100 ft. in width, and the similar 
space on the south side will be about 115 ft. in width. The 
bridge will be about 55 ft. wide, and so high above the 
river as to leave a clear headway above high-water level of 
not less than 32 ft. It is intended to carry the railway over 
Clyde-place in such a way as not to diminish the width of 
the roadway there. The span of the arch on the north side 
at Broomielaw-street will not be less than 85 ft. in width. 
The only work yet done is the boring for the north pier, 
which has heen. pas down some distance, and the others will 
be gone on with in succession. This part of the work is 
being done for the Caledonian Railway Company by Mr. 
James Pollock, Airdrie. 

Proposed Harbour Improvements at Campbeltown.—A 
meeting of the Campbeltown Harbour Tru was held 
last Friday, at which Messrs. Storry and Smith, civil en- 
gineers, Glasgow, attended and submitted plans of the 
proposed improvements and extension of the harbour. It 
was ugreed that application should be made in the proposed 
provisional order for sufficient borrowing powers to enable 
the trustees to complete the works authorised by the 
Loeal Act of 1346, and also for extending and i i 
Dalintober Quay; and Messrs. Storry and Smith were 
instructed to prepare the necessary plans and estimates. 

The Graving Docks at Govan.—The extensive work in 
connexion with these docks is now making considerable 
progress, and in a very short time the first—the Salterscroft 

Jock—will be in proper working order. Some difficulty 
has been experienced in fitting in the caisson at the mouth, 
and once more it has been necessary to remove it in order 
to get it properly fitted in, and a few days ago it was again 
placed in position, and only a very slight leak was visible at 
one side. At the top of the newly constructed dock sub- 
stantial causeway stones are being laid to form a road 
round the works, and workmen are now busily engaged in 
clearing the way preparatory to commencing the work of 
the other dock. Several of the smaller houses in the 
vicinity have been demolished, and by-and-by larger ones 
will also have to be taken down. parations are also 
being made for beginning dredging operations at the river 
bank, near the mouth of the dock, which is nearly ready for 
opening. 

Ayr Harbour Trustees at Burntisland.—With the view 
of enabling them to decide w or not their new dock 
should be a tidal one, the t of Ayr Harbour, headed 
by Provost Gondie, and accompanied by the town clerk, 
harbour master, and engineers, visited Burntisland Dock 
Works last week. After seeing Sir William Armstrong's 
hydraulic arrangements for working the dock gates, they 
expressed themselves as being much delighted as well as 
with the other things which they saw. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.— Yesterday there was 
again a large attendance on ‘Change at Middlesbrough, 
and the market was firmer. The general quotation of No.3 
Cleveland pig was 55s. per ton immediate delivery. This 
advance in price is due to the cause we have been in- 
ing for the past few weeks, namely, the anxiety of merchants 
and metal brokers to obtain all the available pig iron for 
shipment, so that they may complete their Contmental de- 
liveries before the close of the navigation season. When 
the shipping falls off there will undoubtedly be a decline in 
the prices of pig iron. The home consumption of pigs is 
comparatively small, owing to tho continued depression in 
the finished iron trade. 


The Finished Iron Trade.—Throughout the North of 
England the finished trade is still in a miserably depressed 
state. It is stated that the Stockton Rail Mills, which 
were stopped in consequence of financial difficulties, are to 
be re-started, an order for rails having been secured. For 
the pe week there have been many rumours respecting 
the Richmond Iron Works, Stockton. Several days ago 
the proprietor of the works, Mr. Robert Jaques, left the 
district, and diligent and numeroas inquiries have failed to 

i that notwithstand 








discover his whereabouts. It is - 
ing the absence of Mr. Ji the works will be carried on. 
In the Cleveland district ies surrounding mecha- 
nical puddling are being battled with, and it is believed that 
ina short time the commercial suceess of puddling by 


machinery will be proved beyond all doubt. 
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that in the pee, eae wal ore the finished iron trade will 
revive from its long depressed condition, and that « fair 
share of rail orders will find their way to Cleveland makers. 
Of course an im ent in the finished iron trade will be 
immediately followed by general activity at the blast fur- 
naces, mines, and collieries, and briskness in all industries in 
the North. At present works are barely being kept in 
motion, and people in business are alternately in a state of 
fear and hope. 
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NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The coal business at Car- 
diff, Newport, and Swansea, is becoming brisk, so brisk 
that the total output has never been exceeded, and the 
exports to foreign ports have rarely been equalled. The ex- 
ports of coal from Cardiff to foreign porte for August 
reached 11,157 tons. For August last year the quantity ex- 
ported was 260,751 tons. At Swansea the exports last month 
amounted to 52,450 tons. For Angust, 1874, the quantity 
was 54,782 tons. From Newport the quantity of coal 
shipped to foreign ports was 32,707 tons. Last year the 
quantity was 34,214 tons. The falling off at Newport and 
Swansea arises from the great demand for coal sent by 
steamers which are gradually superseding sailing vessels in 
this trade, while the facilities for rapid shipment of coal 
are not so great at Newport and Swansea as at Cardiff. 
Coastwise the quantity of coal sent from Cardiff last month 
amounted to 96,437 tons. Last year the quantity shipped 
for August was 70,506 tons. At Newport the coal shipped 
coastwise amounted to 83,770tons. Last year the quantity 
was 49,401 tons. From Swansea the quantity sent coast- 
wise was 29,077 tons. Last year 19,731 tons. The quan- 
tity of iron shipped from Cardiff for August amounted to 
12,116 tons, and for Newport 10,868 tons. 


Severn and Wye Railway.—This railway, which unites 
the Great Western line at Lydney with a branch of the 
same line at Lydbrook, has been opened for passenger 
traffic. It has been opened for goods traffic for some time, 
but the high rate of freight proposed by the company, 
8s. 4d. per ton from Lydney, has given great dissatisfaction 
to Coleford merchants. This rate is stated to be in some 
cases more than was charged for hauling by wagon. The 
Great Western Railway Company have served notices upon 
owners of property at Coleford preparatory to making a 
line to Mommouth, for which powers were obtained in 1872. 
They also propose to raise 66,0001. to make this railway ; 
so that a line from Coleford to Monmouth will soon be a 
fait accompl 

Arbitration in North Wales.—The Board of Arbitration 
in the North Wales colliers’ dispute, having had before 
them the question of what amount shall be paid the men 
pending the award, have decided that they shall receive the 
old rate of wages less 7} per cent., this being one half of 
the reduction claimed by the masters. 


Panteg.—The Panteg Steel Works and Engineering 
Company, having purchased a foundry which bad been 
carried on by Messrs. Davis and Pratt, and a large tract of 
land adjacent, began their works on the 24th of August, 
1874; and the buildings, though not yet completed, have now 
attained colossal proportions. Vast sheds of corrugated 
ironwork, with arched roofs, have been erected by Mr. 
Dixon, of Liverpool. Lofty chimney stacks have been built 
by Mr. R. W. Caddick, of Blaenavon, who has a special 
capability for that sort of work, and has erected more stacks 


than any other man in this part of the kingdom. Mr. 
Gwynne has had the control of the masonry, which is well 
carried out. A reservoir for the supply of the works is 


336 ft. long, 90 ft. wide, and 11 ft. 6 in. deep, and has been 
constructed by Messrs. West and Powell, contractors, 
Abersychan. 


New Water Works at Swansea.—These works, which 
arg being carried out by the well-known contractors, Messrs. 
Geen and Dickon, of Birmingham and Swansea, at Velindre, 
are progressing satisfactorily. Some 200 men are busy in 
shaft-sinking, rock-boring, tunnelling, masonry, &c. The 
works are intended to supplement the Lliw, and when com- 
plete will afford an additional water cupply of about two- 
thirds of the present supply. The outlet has been connected 
with the present distributing mains, about a mile distant, 
and will afford an additional daily supply of a million 
gallons. The whole of the plans and sections of the new 
works were designed and prepared by the borough surveyor, 
Mr. Edward Cousins. The contract price is 45,0001. Profit- 
ing by the experience gained in the construction of the Lliw 
embankment and works, the Blaenant Ddu will be carried 
out upon a different principle, and one which will render it 
almost impossible that any subsidence s ever occur in 
the embankments. The alteration in the proposed work 
has, however, necessitated the driving of an extensive tunnel 
through a solid rock some 200 yards in length, entering the 
mountain next the reservoir, and terminating outside the 
bank. ‘This tunnel is intercepted by a large well about 
90'ft. deep, which is for the purpose of being fitted with 
the valves for governing the supply of water. This system 
permits of the bank being made complete and perfect with- 
out any pipes running through it, the pipes in the t 
majority of cases being the cause of subsidence and b e. 
It will thas be seen that the water will enter the tunnel in- 
side the reservoir, will be governed by the valves, and ran 
thfough outside the bank. The bank, both inside and out- 
side, has been carefally pat together with fine selected 
materials, and the puddle trench has been excavated for the 
whole length down into the. solid rock, ex! in some 
places to a depth of between 70 ft. and 80 ft. work 
was, of course, one of a difficult and dangerous nature, re- 
qujring great skill and care. The timbering, which is used 
in shoring up and propping is sémething and in 
conseqnence of the extreme care which has been taken no 
accident of any moment has occurred. The whole of the 
iron pipes of 2 ft. diameter have been laid over the outside 





The excavation of the by-wash, which is of 

extent, is about two-thirds completed, and the masonry 
been commenced. The contract time for the completion of 
the whole work extends over about eighteen months more. 


Wages in the Forest of Dean.—A reduction of 10 per 
cent. in wages has been submitted to by the men employed 
in the Farmers’ Folly Colliery, Forest of Dean. The 
majetie of the men employed at the tin-plate works, Park- 
end, in the Forest of Dean, have phe om a 5 per cent. 
rednetion in their wages, to hold good for three months. 


Aberdare and Plymouth Iron Works.—At an adiourned 
meeting of the creditors of the Aberdare and Plymouth 
Iron Works, Mr. Hollams, solicitor, stated the nature 
of arrangements which have been come to. The works will 
be continued, and it is believed that, in the event of the 
creditors sanctioning the proposed course, all will receive 
twenty shillings in the pound. Resolutions were passed for 
liquidating by arrangement instead of bankruptcy, both 
as to the estates of the company and of Mr. Fothergill ; 
and Mr. Turquand was appointed trustee. The working 
cap?tal fund will be provided by friends of Messrs. Fother- 
gill and Hankey. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Sheffield Water Works System.—The Sheffield Water 
Works Company, since the completion of their very large 
new reservoir at Dam Flask, have been ed in laying 
therefrom a large main for the alteration and unprovement 
of the supply to various parts of the town. This main, 
which commences with a diameter of 24 in., tapering to 
20 in., and afterwards to 18 in., will necessarily be charged 
at a high pressure. The Dam Flask reservoir itself will 
contain over 500,000,000 gallons of water. The company 
are also laying smaller mains, and communication pipes for 
the supply of the village of Wadsley Bridge and properties 
between there and Owlerton, where the pipes now terminate, 
as well as for the supply of the large South Yorkshire 
Asylum, near Wadsley. Other minor alterations and im- 
provements in distribution are also in progress. 


Strike of Colliers near Rotherham.—On Monday morning 
the colliers employed at the Roundwood Pits, near Rother- 
ham, came out on strike in consequence of an allowance of 
threepence per week, which had been paid to them for oil 
for their lamps, having been discontinued. The owners are 
said to hold that as the men used to provide their own 
candles prior to the introduction of lamps they ought to pay 
for their own oil. 


The Leeds New Station Extensions.—At a meeting held 
in Leeds last week of the joint committee of the North- 
Eastern and London and North-Western Railways to con- 
sider the tenders sent in for the important extensions of the 
Leeds new, station and its approaches, that of Messrs. 
Dransfield and Company, contractors, Manchester and 
Liverpool, was accepted. The members of this firm— 
Messrs. William Thompson and Cameron—both reside in 
Leeds. The total estimated expenditure on the work is 
250,0001., the contract referred to including the enlarge- 
ment of the new station southwards and eastwards to about 
twice its present size, and the formation of a new street 
from Boar-lane, opposite the lower end of Albion-street. 
The engineering work will be done by the companies them- 
selves. The work will be put in hand at once. 


Coal Traffic by Railway to London.—The Great Northern 
has taken a total of 629,056 tons to London during the 
first eight months of this year, the Midland 1,064,839, and 
the Great Eastern 436,952 tons. Daring August the six 
principal Silkstone collieries sent 14,500 tons, and from the 
chief West Yorkshire pits 4207 tons. From Derbyshire the 
Midland carried a full average tonnage, the total for the 
month for that line being 120,664 tons, and that of the 
Great Northern 82,527 tons. 

Opening out of the Mitchell's Main Colliery.—For some 
ime past sinkings have been in progress to the thick coal 
at the Mitchell's Main Colliery, near Barnsley, and the 
‘‘ winning’ of it was last week made the subject of marked 
rejoicings. The seam at the new pit is about 8 ft. in 
thickness and something like 450 acres in extent, vo 
ing a yield of the Seaien 
i. R. noe by wey H. — and Wooms, of 

rims ‘aris, &., eminent foreign exporters. 
The pit is close to the Aldam Junction of the Manchester, 
Sheffield, and Lincolnshire Railway, and to the Dove and 
Dearne Canal. There are two shafts, the engine power 
being equal to about 1000 tons daily. The bricks have been 
made on the sit8, and the engines, &c., are all of the most 
powerful description. 








FOREIGN AND COLONIAL NOTES, 

Algerian Railways,—General Chanzy, Governor-General 
of Algeria, has signed a treaty with . Joret, the Crédit 
Industriel et Commercial, Messrs. Khon Reinach and Co., 
and the house of Thélier and Henrotte for the construction 
of a line from Constantine to Setif, 983 miles in length. 
A guarantee is proposed to be given on the capital devoted 
to the construction of the line. 

A New Croton Reserveir.—A new dam is now being 
built on the middle branch of the Croton river, which is so 
large that, although 200 men are regalarly upon 


the work, it is not expected that ean com it unt 
the fall of 1877. The artificial lake by the dam will 
cover 450 acres ; the average depth of water will be 35 ft. 
Southern Pacific Raitroad.—An extension of this line is 
being rapi hed forward. On a contract for 

100 miles south of Spadra, 79 miles have been com- 


i retarded by the 
gressing at the rate of one mile per 


seam alone of nearly 4,000,000 | pupils 


now pro- 


were amare ees 


arriving at the bridge. 
Coal on the South Austrian and U; Italy. —The 
avenge < for coal in 1874 upon the South Austrian 
and Upper Italy Railway was 36s. per ton. The correspond- 
ing average for 1873 was 33s. 4d. per ton. The company is 
inning to benefit from the more moderate prices now 
current for combustible. 


Defences of Victoria.—The Government of Victoria, Aus- 
tralia, is making efforts to strengthen the defences of that 
colony, Captain Panter, the commanding officer of the 
ironclad Cerberus, which lies permanently at anchor in 
Hobson's Bay, has been examined with regard to the 
naval and coast defences of the bay; other officers have 
been called upon to furnish reports with regard to land 
batteries, torpedoes, and small 
ee Way = South aie and Upper 

'y.—The expenses of maintaining it way on 
the South Austrian and Upper Italy teluey > 4 
an increase of 20,7881. last year as compared with 1873. 
There were large replacements of rails and sleepers last 
year. 








Tue Parent Orrice Pusiications.—In our notice of 
“ Har pry mpen: of Patents’ : oh weeks ago we 
ui the great regularity with which the of 
the specifications had heen carried on. We B seve, bet 
since the present law came into operation (which was in 
1852) not a week had passed without being marked by the 
issue of a bulky parcel of printed specifications. To give 
some idea of the extent of the work we will take the issue of 
Saturday last as an example. The total number of specifi- 
cations was 130, which comprised no less than 
858 pages of letterpress of octavo size. There were 
a sheets of ae orig to Bn eae an. 
ions, a very large proportion ‘imperial’ size. 
The cost of a set would be 5i. / Soe we think 
are aware of the number of patents which are applied for, 
or at all events they do not take the trouble to think of it. 
The figures we have given above are in our opinion very 
significant, and furnish indications of immense activity on 
the part of the community of inventors. The number of 
tents applied for last year was 4492, the highest ever 
fom, but judging from the present rate of increase the 
applications during 1875 will not fall far short of 4600, 
he Lord Chancellor's Bill had no doubt the effect of 
stimulating applications, as inventors were somewhat 
alarmed at the prospect of the impediments which it was 
proposed to throw in their way. e must also include, 
amongst the Patent Office publications of the day which we 
have selected as a typical example, the Convmissioners of 
Patents’ Journal and the Chronological and Descriptive 
St Tecate geal reece earaate 
a ions coun 
and in America, together with a ion of 


Phe gone CoLieen.—The syllabus of the — in 
the civil and mechanical engineering department ni- 
versity College for 1875-6 is now before us, and we notice 
that the session is to be opened on October 5 by the de- 
livery of an address by Professor Alex. B. W. 
under whom the classes of civil and i 
ing, mechanical drawing, and surveying and 
ied on. We have on a former 


il 


models i « 

models illustrative of various physical phenomena, the 
comatrnstienst senile eee a and the perfor- 
mance of experiments it.— 
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KERNAUL’S EXPANSION LINK. 

WE reprodace, below, from the Organ fir die Fortachritte 
des Eisenbahnwesens in Technischer Beziehung, « sketch 
of a form of adjustable block for expansion links, see te 
by Herr Job. Kernaul. The arrangement will be at once 
understood from the engravings. The link, as will be seen, 

















consists of a plain steel bar jointed at each end to the 
eccentric rod in the usual way, while the block embraces 
the link, and has forged on its sides the pins by which it 
is connected to the valve rod. This block is provided 
with a fitting piece, which can easily be tightened up when 
necessary by a screw key. ‘The arrangement is neatly 
worked out. 


ON VERTIC AL MOTION OF VESSELS.* 
By Joun I. THornycrorr. 

Some time ago Mr. Froude, Mr. Bramwell, and the 
writer of the present paper were making some experiments 
on a fast steam to © launch, built by the writer's firm 
(Messrs. Jobn I. Thornycroft and Co., of Chiswick) for 
one of those Continental governments whose proximity to 
powerful neighbours renders them so keenly appreciative of 
the latest results of modern science, when it can be shown 
that there is a possibility of these results being utilised in 
warfare. The conversation turned on the results obtained 
by Mr. Bramwell in his experiments in the Miranda, and 
communicated by Mr. Bramwell to the Institution of Naval 
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| time with the varying pressure in the boiler, so that the 


pressure in the steam chest was kept constant. It was 
found that b: 
engines could be kept practically constant, except at the 
- hest pone, when it was necessary to keep the throttle | 


alve full open. The actual number of revolutions of the | 


engines was ascertained during each trial by means of an | 


| engine counter geared into a screw cut on the shaft for that | 


| number of revolutions was subsequently ascertained 


Architects in a paper read March 23rd, 1872, in which the | 
inclination of the veasel to the water surface and the form | 


of the waves round the vessel were considered ; but not 


the height of the vessel itself relatively to the water | 


surface. 

Mr. Froude immediately constructed with such heen te 
as wete at band, a simple and effective a tus, which 
showed by the results obtained that the height of the boat 
relatively to the water surface, could be ascertained with 
tolerable accuracy. The results in fact were so me an 
that the writer was induced to continue the experiments 
and having Mr. Froude’s simple apparatus into 
the enlarged and more complicated shown in the dia- | 


| 


purpose. As will be seen from the diagrams, the number 
of revolutions of the engines per minute was taken as a 
basis, and the speed of the boat corresponding to eer 
an 
recorded. 

During the experiments the thwartships trim of the boat 
was kept constant by an assistant running from side to | 
side in accordance with the indications of a spirit level 
fixed — the boat. This is not shown in any of the 


di 

he caanenten for ascertaining the position of the 
boat relatively to the water surface is shown in Fig. 1, 
and ists of a jointed level 125 in. in length for deter- 
mining the inclination of the boat, and a long pole at the | 





bow with three pulleys attached to it, the “first at a distance | 


of 1 ft., the second at a distance of 14 ft., — ey ata | 
| distance of 27 ft. in advance of the bow. mes having 


annex successf resul leaden weights at nd thro: 
ae eights at one end were rove ‘_ pulleys 
ad, was wine a “eo The | and their other ends were attached to Stirs Zi 


has now the honour of submitting to this meeting. 
vessel used for these experiments was a torpedo boat pais | 
by the writer's firm for the Austrian Government, and 
was of somewhat larger dimensions than the one previously , 
referred to, being 67 ft. long over all by 8 ft. 6 in. beam. 

The speed contracted for in this boat was 15 me ped 
hour's run, a rate of speed which gave toed range | 
enough to satisfy the most exacting experimenter 

The actual speed obtained in these experiments was, as 
may be seen from the diagram, Fig. 5 3 om «© 
miles per hour. these experiments the first 


thing was that a uniform of the 
Sent dhouhd be ansteheinal denoe euch teial it seemed 


® Paper read before the Mechanical Section of the British 
Association. 








| 





working in | 
grooves in a uated . When the boat was at | 
rest the inclination was taken by means of the spirit level, 
| and the itions of the sliders when the leaden weights 
| just touched the water were noted. The boat was 
al - motion, and when running at the required speed, 
h readings were taken which showed the altered in- 
‘imation of the plane of the boat's flotation and the dif- 
a level of points in that plane, and the new water 


“Pree: the dats thus found the inclination of the boat and 

its ite height geletivety to the water curtace ot speeds varying 
from 3 to 19} knots, to from 60 to 436 revo- 
— sn have been plotted, as shown in dia- 
Te apeinets seem to show that at speeds from 


this means the number of revolutions of the | 
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but at a slowerrate. The apparent slip of the serew seems 
to increase up to 12 knots and then slowly to decrease. 

All these results are shown in diagram Fig. 3. The 
lines marked B, C, and D represent the vertical motions 
of the leaden weights. 


Rornerwam.—Mr. Bailey Denton, ©. E., has been in- 
structed by the Town Council of Rotherham to prepare a 
| scheme for the disposal of the sewage of their borough. 


Tha 





CaLIFoRNIAN IRon.—Extensive deposits of iron hare 
been discovered in the San Gabilan range of mountains in 
California. Vast iron fields are awed known to exiat i in other 
parts of the state. It is c , then, that 
| Californian metallurgical industry ‘may now acquire some 
| development. 
} 





| Messrs. Hinp anp Son.—We notice that for the cou 
venience of their numerous customers in London, Messrs. 
H. Hind and Son, of the Central Tool Works, 
pd s-road, Nottingham, have just — offices = 
ious stores at 62, Blackfriars-road, and 55 and 5 
ollingwood-street, Blackfriars, where for the future they 
| will keep, ready for immediate delivery, an extensive 
assortment of their manufactures. The idea of establishing 
| stores of this kind, where a collection of finished tools can be 
| inspected, is a good one, and will, we think, be appreciated. 


Brexseck Literary anp Screntiric Iystrrvrion, 
SovuTHAMPTON BuILpINGs, CHANCERY Lang. — The 
fifty-third session of this Institution will be on 
Wednesday next, with an inaugural address by ‘essor 
Gladstone, PRS Over ninety classes meet weekly in the 
different subjects taught by the —-, the 
recess im alterations have been made in the library, 
and new class-rooms, rendered requisite by the large in- 
crease in the number of members, have been added. The 
Right Hon. the i m- 
sented to ot en oie Thoeke creas. 
tribution of hich be held on Thursday evening 
November 1 
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REVOLUTION INDICATORS.—No. IL 


Mr. R. H. Cricxmer, of Rotherhithe, has patented 
(No. 1097, 1874) another form of indicator which 
also moves the throttle valve. There are several 
ification, but all are 
based upon the same principle represented in Fig. 6 


modifications shown in the 
and thus described by the patentee : 


“ The reservoir at the base of the column Adenine 
the proper quantity of quicksilver to su — pane 
instru- 


ball f when the ap us is at rest. 


ment is set to work, and motion sufficient is imparted 


to the hollow tube d, the quicksilver in the lower 


of the tube by the acting of the wheel gis exhausted oa 


o yg fame pon Ot al tee a oe fot 7 ceives a half rotation from the striking train of the | 


and rod ¢ in the tube to fall, and by the falling or rising of | Clock, this train being liberated by the going train | 


the rod ¢, which depends on the speed of them im 


to the tube d, the pointer over the dial D is moved, made 
to indieate the number of revolutions per minute the engine 
is working at any given time. In the mean time the steam 
throttle valve F for governing the motion of the engine is 




















worked through the medium of the rod G, segment lever H, 
and circular rack J, screwed to the upper end of the rod «. 
The extent of the movement of the throttle valve F is re- 
gulated by lengthening or shortening the connexion by 
right and left-handed screws and a swivel nut placed at the 
centre of the rod, as shown.” 

Two patentees have adopted a positive or direct 
action principle, and as this is perhaps the only 
one that is free from uncertain indications it will be 
of some interest to see how they have applied it. 

The first patent we shall describe was obtained by 
Mr. E. O. W. Whitehouse, Hampstead (No. 1892, 
1874), for the construction of an instrument to show 
at all times, while in operation, the number of re- 
volutions made by machinery of any sort in the last 
minute, and to produce a diagram or record of the 
same. 

_ One modification of the invention is represented 
in ne 7, in which ais a drum driven by the clock 
6. The drum carries a band of paper upon which 
the diagram or record is traced by the motion of the 
pencil d'. Extending across the paper is the bar d, 
which slides longitudinally in guides, and has ratchet 
teeth on both its upper and under surfaces. The 
pawls ¢ and / take into these teeth as they work 
alternately, one paw! being held off whilst the other 
8 in action. ‘The pawlis are jointed to rocking 
levers ¢ and /" respectively, and take motion by 


means of links ¢* and /* from a lever g, which is | intoaction, Mr. 

suitably connected to the machine that it is desired | 

to be indicated. | shown, and the 
There is a disc g' on the lever resting against an | 


moving part of the engine or machine comes into | other fixed interval of ti 
contact with, and squeezes an india-rubber bottle | i 
which is connected with the bag 4 by a flexible pipe. | “ — 
Aer ane the return of the lever g siter St 
each forward motion, and g* is a stop regulating | 
the length of the stroke of the lever g. At one 
end of the fork i are prongs which embrace an ec- | 
centric j, which, at the end of every minute, re- 


at these intervals. Says the patentee : 

“ When the eccentric raises the end of the lever u 
which it acts the prongs at the other end of the lever allow | 
the lower pawl ¢ to en with the teeth of the bar d, but 
| the upper pawl fis held off by the lever é, and it cannot act, | 

































































| The bar d is then at each stroke moved a step forward across | ite periphery, turns freely on a centre pin. A pin i* pro- 
the paper from left to right, and as it traverses it draws a | sathag beep this wheel at the rear acts as a stop to keep tie 
| line upon the paper, it being provided with a capillary mark- | figure 0 always at the bottom when the wheel is liberated to 
| ing tube d' dipping at one into an ink bottle k containing | find its own position. H is a similar registering wheel placed 
| a fluid, glycerine, ink, and at the other end d' the point of | about one-sixteenth of an inch from the india-rubber friction 
| the tube rests in contact with the paper. The length of the wheel m. Pisa double arm lever; ite lower arm acts as « 
| line thus drawn upon the paper will depend on the number | pawl, which falls into holes in the wheel E. It is moved at 
| of strokes of the lever g and of the ee from which it | the instant of time by the pin a® projecting from the 
takes its motion. The paper is ruled longitudinally with | front of the wheel A. A similar double arm lever Rt operates 
_ lines at a distance apart corresponding to the pitch of the | the wheel H. 
| ratchet so that the number of strokes or revolutions can be | “ Instead of resetting the registers by springs | mount « 
| read off at sight. At the end of the minute, the eccentric 7 | friction wheel W, see Fig. 10, upon the arm of the lever or 
| making a half revolution, reverses the position of the lever i, | pawl P. The wheel X is driven constantly at a high 
and the paw! f commences to act, the paw! ¢ in turn being om by the engine, and by bringing the friction wheel 
held off. The throw of the lever carrying the pawl f is in contact with the wheels E and X the register E is im- 
double that of the lever ¢' carrying the bw é, and conse- mediately reset to 0. 
quently the bar d returns in about half time it took to | “The elock being set in motion the wheel A rotates once in 
move out. When it has returned the bar pauses (the paw! | two minutes. When it bas arrived at the position shown the 
having arrived at the end of the ratchet teeth) until the end | lower knife-edge ¢ is depressed so as to hold the friction 
of the minute, and then the forward motion is recommenced. | wheel m the wheel E, in which position it remains 
In this way a dia is drawn similar to that shown at | until the notch a®* arrives at the knife-edge ¢. At this 








Fig. 8. From this di the number of revolutions at any instant the pin a° which projects at the front and rear of the 
time during the day’s work can be read off and the total | wheel A puts a tension upon the spring bar K, so that when 
number of revolutions can, if required, be readily ascer- | the knif the 
x is forced over i 

The second patent referred to, in which a positive | knife-edge descends again on the other side 
motion is employed, was obtained by Mr, W. R. | thus the arm vibrates suddenly from one side 
— (No. 1421, 1874). Aas iperes : : 
t consists in combining a w ing a engine whilst wheal 
regular intervals by clock movement with two sets b aagerb, step 


z 
F 
E 
F 
4 
J 





the 
of counting registers which are alternately thrown | the wheel m i 


Lake 
of the indicator, but 9 to 12 need only to be 
letters 


. . . } 
elastic bag 4, which is inflated each time that any «4 is the wheel of « clock in two minutes or 
time, i 
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holds the register in position, and the se 


the paw! P . the p 
shows the ber of re made daring the 





minute the other register H is counting while E is stationary. | 


The instant before the minute is up the pin a® projecting at 
the front of wheel A operates the paw! P and liberates the 
register E, which is returned by « hair spring 5 to its first 
position, with 0 at the bottom opposite the pointer p?. 

“ It is not essential that the arm D shall be vibrated once 
each minute. If vibrated once each half minute and the 
register is made to count two every revolutions of the engine 


this would give the revolutions per minute at every half) 


minute interval. 

“ In carrying my invention into practice I do not confine 
myself to one regutering wheel, as shown in Fig. 9, but 
where speed is great I use « train of two or more wheels, as 
is common with counting registers at present in use, see 
Fig. 10. 

s Where the movement of the engine or rotating shaft is 

1 to the instrument by a reciprocating motion I use a 
pein crank T and a double paw! 7', as shown at Fig. 11.” 


Several of the indicators are based upon the 


hydro-governor principle, in which a fluid is injected 
into a tube by means of a piston or rotary pump, 
and ejected through suitable outlets the height to 
which the water rises, showing the corresponding 
speed 

Mr. Reynolds (No, 515, 1874) employs a wire 
which being heated by electricity—according to the 
number of contacts—causes expansion of a metal 
bar with which the wire is connected, and thereby 
indicates the speed. 

The pressure of liquids against a piston and 
spring forced by means of pistons and rotary pumps, 
in a similar way to the pressure of the fan blast, 
shown in Fig. 2 (page 159 axte), is adopted by some 
of the patentees, and in one case a fan itself is made 
to slide along the spindle which constitutes its axis, 
and as the fan, working in air or a liquid, progresses 
according to its velocity, it is opposed by a spiral 
spring, in a similar manner to those before men- 
tioned. 

Mr. Henry Lartique applies an “ improved elec- 
trical commutator,” by means of which a trough, with 
two divisions partly filled with mercury, and ba- 
lanced upon an horizontal axis, is made to oscillate. 
This is effected by the flow of the mercury through 
an aperture in the division caused by the electrical 
conducting power of mercury. (No. 3771, 1874). 


From the above statement it appears that in only | 


two cases out of twenty a direct or positive action 
has been attempted—the rest being based upon 
forces exerted by pumps, fans, centrifugal, and 
other means. Whether any of the latter class of 
instruments can be made so effectual as to indicate 
within 2 per cent. from a low to a comparatively 
high speed remains to be seen, ‘The Society of Arts 
have the matter in hand, and no doubt many who 
are interested in the result will be anxious to learn 
what decision has been arrived at. It does not 
appear to bea — in which any peculiar diffi- 
culty presents itself in deciding the relative merit 
of one machine over another, or, at all events, 
not one demanding much time, as in the case of 
comparisons of chronometers. 

But although nothing definite has been arrived 
at on the subject by the Society of Arts, the ques- 
tion suggests itself whether the inducement held 
out by the Society has been successful in producing 
anything original or effective, and equal to the task 
required of it? Certainly other machines, and 
made upon different principles than those we have 


from the machine to be indicated. These motions 
being applied to a suitable train of wheels, &c., 
bring ut a kind of equilibrium of motion, in 
short, an indication of relative speed. How this is 
| to be done Mr. Hunt, unfortunately, has not shown, 
| but it is by no means a doubtful problem, as time 
may show. 

When referring to the various indices provided by 
the Patent Office, we found several machines classed 
amongst the indicators as ‘“‘ Index machines,” and 
presumed they were something, at last, new and 
original, On examining the specifications relating 
to them they turned out to be /ooms, and nothing 
whatever to do with indicators or governors. In 
another instance a fype-writing-machine is placed in 
the same strange position ! 








SOCIN AND WICK’S LOOM. 
We give on page 262 an engraving of a drop-box power 
loom with improved apparatus for changing the shuttles. 
It has been patented by Messrs. Socin and Wick, of Basle, 
Switzerland, who are makers of various kinds of power 
looms, particularly looms for weaving mixed cloths composed 
of cotton, wool, or silk. 
The loom shown is of substantial construction, and is 
provided with boxes for five shuttles, which are raised and 
lowered to the level of the shuttle race by means of 
vertical levers operated upon by Jacquard apparatus. The 
contrivance appears to be an improvement upon one intro- 
duced by Messrs. Huttersley and Son, of Keighley, which 
was shown by them at the Paris Exhibition in 1867. 
The changing of the shuttles whenever a different colour 
or different material is required—as in the production of 
check and stripes, or other descriptions of cloths requiring 
more than one shuttle or kind of weft—is effected by means 
of the cards P acting upon the levers A, through the 
medium of needles, as in the ordinary Jacquard machine, 
and as they are thrown in or out of position or contact with 
the lifting bar, or griffe, N, so the shuttle boxes are raised 
to the required level and locked in that position during the 
action of the shuttle, by means of the step plate B, and 
lever E. 
In the drawing the lowest shuttle but one is shown 
brought to the level of the shuttle race, and when it has 
been thrown through the shed to the opposite box—which is 
only a single box—and returned to its proper or normal 
position, then any other of the five shuttles may be brought 
to the level of the race and thrown through. 
It will, therefore, be evident that single picks of weft 
cannot be used, in fact, are not intended in such looms, but 
that according to the number of cards employed each shuttle 
may be thrown any even number of times that may be re- 
quired for the production of plaids, &c. 

The cards may be made of strong cardboard or thin 
metallic plates. If wood lags are used pegs may be in- 
serted to change the pattern as adopted in “‘ index machines " 
or “ dobbies.” 


| ———— —— 
THE RAILWAY JUBILEE. 

| THe Oriern AND Prooress or Steam Locomorion. 
Tue celebration of the fiftieth anniversary of the opening 
| of the Stockton and Darlington Railway held at Darlington 
}on Monday and Tuesday last, suggests very strongly 
in the minds of most practical men a consideration 
of the graduated stages of development whereby the 
principal factor in the railway system —the locomotive 
engine—has attained its present importance and perfec- 
tion. It is well known that steam locomotion is no new 
jidea, in the sense of being a production of the present 





referred to, may have been sent in for competition ; | century. So far back as 1759 the possibility of producing 
but as no choice bas been made, it is reasonable to | locomotion on land by steam power was suggested by a Dr. 
expect that none of the machines are so prominently | Robison, of Scotland ; and James Watt patented in 1784 
effective as to satisfy all the conditions me | an application of his engine to the movements of carriages, 

The conclusion that may be arrived at is, that | although it never came to anything like a practical result. 
nothing very original or effective has been produced. | Trevethick completed his high-pressure locomotive engine 
Speed indicators have been patented over and over | with only one cylinder and a flywheel to secure rotary 
again on the same principles—with one or two eX- | wotion at the end of each stroke, in 1802; and an engine 


ceptions—as those we have shown, and it seems to 
be still an open question whether any of them would 
realise the conditions mentioned by Admiral Ryder. 
So far, therefore, the question of what indicator 
is the best remains as it was. 

We have before observed that an indicator to be 
effective should have a direct or positive motion, 
and although two of the machines above described 


are upon this principle, it may be doubtful whether 


they are carried out with the best effect. 

In 1859, Mr. E. Hunt, of Glasgow, obtained pro- 
visional protection for an indicator which we can 
scarcely omit to mention here, for although Mr. Hunt 
does not appear to have carried out his ideas, still they 
are well worth reconsideration, for they point out 
the true principle to be aimed at, and the only one 
likely to lead to success. Mr, Hunt proposes that 
the indicator should show the ratio between two 
motions—one obtained from a clock and the other 


made by him was tried two years later on one of the 
tramways then open in Wales. Blenkinsop, in 1811, 
|took out a patent for a locomotive engine worked by 
| a rack or toothed rail. It was employed at the Middleton 
| Colliery Railway, near Leeds, in 1812; and an engine of 
| similar construction was in the following year used at the Cox 
| Lodge Colliery Railway, on the Tyne in 1813. In this year 
| also an engine, constructed by Chapman, was placed on the 
Heaton Colliery Railway, and Branton tried on the 
Newbottle Railway an engine propelled by legs. Mr. 
Hedley’s “ Puffing Billy,” which is now placed in the 
Kensington Museum, also commenced to work on the 
Wylam Railway in the early part of this year. This rail- 
way was a cast-iron tramroad, and Mr. Hedley, doubtful 
as to whether the adhesion of the wheels upon the railway 
was sufficient for the engine to propel itself and a load 
forward, made some experiments on the Wylam tramroad 
with a carriage made expressly for the purpose, the result 











being, as stated by his son, that “ the friction of the wheels 
of the experimental carriage alone upon the rails when 
it approached to the weight of an engine carriage, was 
sufficient to enable it to overcome the resistance of an 
attached train of carriages.” In this engine the steam 
was passed from the cylinder into a receiver, from which 
again it passed into the chimney by a pipe for the purpose 
of preventing the noise of the injection of the steam into 
the chimney ; and it has been said that by the operation of 
“this system the pipe got furred or partially choked, and 
when the obstruction was removed it was found that steam 
could not be generated so rapidly, and that to increase the 
supply the drivers, by means of an iron ring, contracted 
the orifice of the pipe, and kept it a seeret for some time.”’ 
Thus it is that Mr. Hedley claimed the discovery of the 
value of the blast in the chimney. 

It was about this time that Stephenson came upon the 
ground with his Killingworth engines. Mr. Nicholas 
Wood tells us that, “soon after Stephenson had become 
established as engincer to the partnership collieries, in 1813, 
his attention was drawn to the cost of conveying the 
Killingworth coals by horses, where one horse only took 
three chaldron wagons, or about eight tons of coals, at a 
time. He had inspected the locomotives at Heaton and 
Cox Lodge, which had been abandoned, and that at Wylam, 
which was at work. The latter engine was working on a 
plate rail, and with this information of what had been 
done, he set to work to construct an engine. The first 
question was as to the adhesion of the wheels upon the 
round top rails, and several experiments were made by 
Stephenson and myself on the adhesion on such rails. 
Having been satisfied on this point, Stephenson discarded 
any extrancous assistance to propel the engine forward, 
such as employed by Chapman, Brunton, or Blenkinsop, 
simply coupling all the engine wheels together, so as to 
have the adhesion of the whole weight of the engine.”’ 

On July 27, 1814, the first locomotive engine which pro- 
pelled itself by the adhesion of the wheels on the round top 
rails was tried on the Killingworth Colliery Railway. 
The steepest gradient on that line was 1 in 450, which it 
ascended with eight loaded wagons weighing altogether 
about 30 tons, at the rate of four miles an hour. This 
engine had two 8 in. cylinders with 24 in. stroke, these 
cylinders being let vertically into the boiler, and the piston 
rods carrying crossheads, from each of which a pair of side 
rods passed down to cranks at the end of a cross shaft. 
Each of these two crankshafts was geared to the axle next 
it, while an intermediate spur wheel geared the two crank- 
shafts to each other. The boiler was 8 ft. long, 34 in. m 
diameter, and was traversed by a single straight 20 in. flue, 
and it was soon found that the greatest defect of the engine 
was the comparatively small quantity of steam generated 
ina given time. Hence, we are told by Mr. Nicholas Wood, 
the steam from the cylinder was passed into the chimney 
by a pipe which, as the mouth of the pipe was turned 
upwards, served the purpose of a blast. For the actual 
discovery of the application of steam blast, however, there 
have been numerons claimants, and the evidence bearing 
upon the question is too voluminous to be discussed on 
an oceasion like the present. Respecting the several 
successive improvements which Stephenson made in his 
original Killingworth engine, Mr. Wood has told 
that ‘“‘cog wheels were, first of all, superseded by 
to secure the adhesion of the four 
wheels ; next by a system of cranks with side rods. The 
improvements in the construction of the locomotive engine 
by Stephenson, over those at that period in use, viz., that 
on the Wylam tramroad, and Mr. Blenkinsop’s, at Leeds, 
was in the application of two cylinders, instead of one in 
the former engine, and in the mode or modes of communi- 
cating the action of the pistons to the driving wheels of the 
engine, and the application of the power of adhesion on the 
round top rails to propel the engine and load, without the 
intervention of racked rails or other contrivances to propel 
the engine forward. The first engine on the Killingworth 
Railway had four three-feet driving wheels. Four-fect 
wheels were afterwards used, by which an increased effect 
was produced by the diminished friction of the working 
parts of the engine, and by the increased speed which was 
attained.”’ 

Stephenson's engine continued to be used at Killingworth 
Colliery until 1822, when the Stockton and Darlington 
Railway was in course of construction, and it became a 
question with Mr. Edward Pease and his colleagues in the 
directorate of the concern whether they should use only 
horses or resort to the then little known application of 
steam locomotion. Smiles has, in his life of Stephenson, 
detailed the cireumstances under which that gentleman 
succeeded in persuading Mr. Pease to adopt the locomotive. 
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Such a resolution having once been taken it became an 
important question where the locomotives could be built. 
There were then numerous general engineering works in 
the North of England where the work might have been 
undertaken, but it seemed to Mr. Pease that there was 
an opening for the construction of works specially adapted 
for the building of locomotive engines. In this view he 
was supported by his cousin, Mr. Richardson, who had 
made a large fortune in London as a bill broker, and these 
two gentlemen jointly furnished the means for the erection 
of the Forth-street Engine Works, at Newcastle, where 
the first engine used on a public railway was made under 
the personal supervision of Stephenson. 

The two cylinders of the ‘‘ Locomotion’’ are each 9 in. 
in diameter, and are placed vertically on the top of the 
boiler, half in and half out, each piston rod carrying a 
crosshead from which a pair of side rods pass down to the 
cranks of the corresponding pair of wheels. The crank 
pins of the trailing wheels carry retarn cranks, the pins of 
which are coupled to the crank pins of the leading wheels, 
so as to keep the cranks of the leading and trailing wheels 
at right angles to each other. The length of stroke was 
24in. The pistons are of metal with brass rings and hemp 
packing. The boiler is 12 ft. long by 4ft. diameter. It has 
one through tube 2 ft. in diameter and 11 ft. long. At the 
end of this tube the firegrate is placed; and the total 
heating surface is only 60 square feet. The chimney is 
17} in. in diameter. The wheels are four in number and 
each 4 ft. in diameter. They are put together in two halves, 
being cast in twocireles. The inner circle is wedged on with 
a wooden plug, and hence they were called plug wheels. 
Two flat slides are worked by a loose eccentric sheave and 
bell cranks. The pump is 4im. in diameter and worked 
from a crosshead on one of the pistons. The tender has 
four metal wheels, each 2 ft. 6 in. in diameter, and it has a 
small square tank on-the top, which contains about 240 
gallons of water. The feed pipes are of leather. The 
frame is made of wood, and very light, the total weight 
of the engine in working order being only 64 tons. It was 
caleulated that the nominal power of the engine was equal 
to that of sixteen horses, and the capabilities of the engine 
have been estimated as equal to the haulage of twelve 
wagons at a speed of eight miles per hour. There was no 
brake on this nor indeed on a number of succeeding engines, 
used on the Stockton and Darlington Railway, and it was 
not an easy matter to bring it toa stop. After it had been 
employed on the Stockton and Darlington Railway till 
1850, “‘ Locomotion No. 1’ was acquired by the Messrs. 
Pease, of Darlington, and placed by them at their new 
sinkings at Pease’s West Collieries in South Durham, where 
it pumped water until 1857, and im the latter year it was 
taken back to Darlington, and placed on a pedestal in front 
of the railway station in that town, where it has since 
stood, an object of interest and curiosity to all who travel 
on the first public railway on which steam locomotion was 
employed. The preservation of old ‘‘ Locomotion” is a 
matter for congratulation, inasmuch as the Exhibition of 
Engines held at the North-road Engine Works during the 
present week would have lost much of ite attraction had 
this parent locomotive been absent. 

From 1825 till 1830, eleven new engines were built 
for the Stockton and Darlington Railway, mostly with the 
same structural features as the No. l engine. But in those 
five years considerable improvements had been made in the 
locomotive. Timothy Hackworth, who came on to the 
Stockton and Darlington Railway in 1825, to undertake 
the superintendence of the locomotives, was an engineer of 
great inventive capacity, and Mr. D. K. Clark, in his history 
of the locomotive engine, has justly said that up to the year 
1830, no one did more than he for its establishment as a 
permanent railway motor. One of the first improvements 
which he introduced was the application on a more perfect 
scale than had previously been achieved of the steam blast. 
The “ Royal George,” built in 1827, was the first engine 
to which Hackworth applied the steam blast. This engine 
commenced to work on the Stockton and Darlington Rail- 
way in October, 1827, and it has been justly described as 
“the first really efficient locomotive.’” It had a pair of 
ll-in. cylinders with 20 in. stroke, placed vertically over the 
leading wheels, and was mounted on six coupled wheels, 
each of 4 ft. diameter. The boiler was 13 ft. long by 
52in. in diameter, and was fitted with a horse-shoe or re- 
turn flue, whereby the engine was enabled to generate 
steam more quickly than any of her predecessors. It was 
equal to hauling twenty-eight wagons at the rate of nine 
miles per hour. It is really wonderful how perfectly this 
engine was made when the difficulties of its construction are 
taken into account. The “ Royal George” was built at the 


first locomotive works at Shildon, which commenced with 
two blacksmith's fives, and a shed sufficient only to hold 
two engines of the size of the “ Locomotion,” and when in 
1827 the ‘“‘ Royal George” was built, the accommodation 

was very little larger. It is to be regretted that the 
= Shayal Gantija,*seli te: tense tediagelinaaiatidiamanen 
was not available for the purpose of the exhibition which 
was this week held at Darlington. A similar regret may be 
expressed with reference to the “‘ Sans Pareil,”’ the next 
engine which Hackworth built at Shildon. It is now a 
matter of historyjthat the “‘ Sans Pareil’”’ was defeated in 
the Rainhill locomotive competition, in which it took part 
in 1829, but it was afterwards sold to the Bolton Railway 
Company, and was employed on their line for a number of 
years. Although the ‘‘ Rocket,’’ the winner of the Rainhill 
competition, is not connected with the history of the 
Stockton and Darlington line, yet, as the first locomotive 
provided with the multitubular boiler, it may be of interest 
to give its principal dimensions, so that they may be com- 
pared with those of the other early locomotives of which 
we have to speak, They are as follows : 
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Weight of engine... 44 

Tho wind engints We base to tilles doe thus of Gin 
‘* Wilberforce’ class, designed by Timothy Hackworth. The 
** Wilberforce’’ was built by R. and W. Hawthorn, of New- 
castle, in 1832, for the Stockton and Darlington Railway 
Company. It had three straight axles, each 44 im. in dia- 
meter, and one hind axle with’ two cranks keyed on to it. 
The boiler was 9 ft. 6in. long by 4 ft. diameter. The cy- 
linders were 14} in. in diameter and the length of stroke 
was 16 in., the cylinders being fixed outside and placed ver- 
tically above the hind axle. The chimney was 15 in. in 
diameter at the bottom and 13 in. at the top, the length being 
5ft.9in. The flue was 7 ft. 6 in. long and 2 ft. 6 in. by 
2 ft. 2 in., and there were 107 iron tubes each 7 ft. 6 in. long 
by 1 in. in diameter. The valve gear consisted of eccen- 
trices and gabs working vertically above the hind axle. There 
were six metal rim and centre wheels, each 4 ft. in diameter, 
and the tyres were 1j in. thick and 5in. broad. The pistons 
were of metal with metal packing rings. The tender tank was 
a barrel made of wood and capable of holding 616 gallons 
of water. The brake gear consisted of a long lever with 
adjusting screws and four wood breasts. 

In the same year that the “‘ Wilberforce’ was built, 
Hackworth designed the ‘‘ Darlington,’’ which was also 
built at Hawthorn’s works at Newcastle. This engine had 
three straight axles, each 4} in. in diameter and a hind 
axle 4} in. in diameter with two malleable iron cranks 
keyed on to it. {The boiler was 9 ft. 6 in. long and 4 ft. 4 in. 
in diameter. The cylinders were 14} in. diameter, and 
were fixed vertically to the frame from the end of the boiler, 
the length of stroke being 16 in. The chimney was 15 in. 
in diameter at bottom and 13 in. at the top, its length being 
5 ft. 1} in. The boiler was fitted with 88 brass and copper 
tubes, each 7 ft. 7 in. long and 1} in. im diameter. The 
valve gear consisted of eccentrics and gabs, working verti- 
cally at the end of the boiler. The six wheels were of metal, 
each 4 ft. in diameter with Lowmoor tyres 1j in. thick by 
5 in. broad. The wood barrel of the tender held 519 gallons 
of water. The tender was of wood and carried about one 
ton of coal. It had four cast-iron wheels with Bishopwear- 
mouth tyres and was mounted on springs. 

The “‘ Arrow” is another notable engine which was built 
by Timothy Hackworth, at his own Soho Works at Shildon 
in 1837. This engine had a leading axle 44 in. diameter, a 
crank axle Gin. in diameter, and a trailing axle 4} in. in 
diameter. The boiler was 7 ft. 9in. long, and 3 ft. 4in. in 








diameter, and there were two cylinders, each 9 in. in 


diameter, placed horizontally, and having a stroke of 21 in. 
The firebox was of copper, 2 ft. 7} in. long, 3 ft. 6 in. 
the firebars. The boiler 
. 2 im. long and If in. in 
diameter. The engine had one pair of driving whevls, 5 ft. 
in diameter, having spokes of round malleable iron, naves of 
cast iron, and tyres 1} in. thick, and Sin. broad, and two 
leading and two trailing wheels of the same description. 
The tender tank was made of sheet iron, and capable of 
holding 645 gallons. The tender was furnished with malleable 
Se net Cone neds crnoerinatie, with 

The ‘ ‘ Qneen’” was constructed by Alfred Kitching, of 
Darlington, in 1838. It had leading and trailing axles 
47 in. in diameter and a crank axle 5} in. in diameter. 
The boiler was 8 ft. 6 in. long by 3 ft. 8 in. in diameter, and 
there were twocylinders, each 14} in. in diameter, and fixed 
obliqnely inside of the frame. The length of stroke was 
17j im. The firebox was of copper, 2ft. 7 in. long, and 
Sft. Gin. broad by 4 ft. 5in. high above the firebars. The 
boiler contained 86 copper tubes 8 ft. 10 in. long and 2in. 
in diameter. The engine was fitted with expansion links, 
and had four driving wheels, each 4ft. Gin. in diameter. 
The feed pipes were telescopic, made of brass and iron, 
The tender tank was made of sheet iron, and capable of holding 
654 gallons of water. It was carried on a wood frame with 
horns of malleable iron, with four malleable iron wheeis, 
having axles 3} in. in diameter in the middle. The tender 
was mounted on four springs, and was provided with a screw 
brake. 

In the following year (1839) the Stockton and Darlington 
Railway Company ordered the building of the ‘‘ London’ 
by Messrs. Hague and Company, and the engine is worthy 
of note as the first which the company had built out of the 
North of England. The ‘‘London’’ may be regarded as 
one of the very first locomotives constructed in the metro- 
polis for a northern railway. It had four coupled wheels 
4 ft. 5 in. in diameter, the leading axle being 4:5 in. in dia- 
meter and the crank axle 5 in. in diameter. The boiler was 
7 ft. long by 2 ft. 4 in. in diameter, and the firebox was of 
copper, shaped thas D, and was 2 ft. 7} in. long by 3 ft. 
3 in. broad, and 3 ft. 7 in. high above the firebars. It con- 
tained 71 copper and brass tubes, each 7 ft. 4 in. long and 
l}in. in diameter. The engine had cylinders 11 in. in dia- 
meter with 16 in. stroke, and was fitted with gab motion. 
The tender was of sheet iron and capable of holding 
491 gallons ‘of water. It ‘had four cast-iron wheels 
each 2 ft. 104 in. in diameter, four buffers, four springs, 
and the brake was a long lever with two wooden blocks. 

We have given the leading particulars of the engines 
above mentioned because they belonged to types which were 
not represented at the exhibition of locomotives held at Dar- 
lington on Monday and Tuesday last. Of the later engines 
we shall speak hereafter when dealing with the exhibition ; 
in the mean time, however, we propose to say something 
respecting the earlier rolling stock and permanent way. 


Tue Frest Wagons And Permanent Way. 


To the readers of a journal like ours, the first gropings 
after mechanical needs, and the graduated stages by which 
those needs were supplied, at first very imperfectly, may be 
even more interesting than statistical or historical 
memorabilia. It was never intended at the outset of the 
Stockton and Darlington Railway that it should be other 
than a tramway designed for the purpose of carrying coals 
and other merchandise from the interior of South Durham 
to the sea-board, and the intermediate centres of popula- 
tion. At that time, indeed, the South Durham coalfield, 
which now sends out its 18,000,000 tons of coa] per annum, 
was completely isolated from the rest of the world, and the 
produce as a whole was considerably under a million tons. 
It was at first a moot point whether a canal should not be 
constructed in preference to a railway, but it was eventu- 
ally decided that the latter should be adopted, the 
estimated cost of the canal being 205,283/. as compared 
with 125,0001, for the railway. The first work of con- 
structing a public railway was not easy. Not many men 
then living could have carried it ont as Stephenson did. 
He had more experience of railways than any other man in 
the North of England, and he had just completed the Hetton 
Colliery Railway, in 1822. In the construction of the line 
he adopted the following principles : 

‘1. On the level, or nearly level, gradients, horses or 
locomotive engines were proposed to be used, it being laid 
down as a rule that, if practicable, the gradients, ascend- 
ing with the load, should not be more than 1 in 100, 

“2. In gradients with the load, when more 





than 1 in 30, the use of self-acting planes ; and— 
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CONSTRUCTED BY MESSRS. SOCIN AND WICK, ENGINEERS, BASLE, SWITZERLAND. 
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In ascending gradients with the load, where the 
gradients did not admit of the use of horses or locomotive 
engines, fixed engines and ropes should be adopted.”’ 

In the application of these rules to the Stockton and 
Darlington Railway, Stephenson employed a fixed engine 
on the line to pull the coals over Brusselton Hill, a steep 
elevation above Shildon, where, on his advice, two 30-horse 
acting on one shaft, were erected by R. 
for drawing 


power engines, 


Star he 
teph 


Company, of Newcastle, 
the wagons up the incline. The cost of these engines was 
15s. At the Etherley Hill top, two other engines 
were erected, each of 15-horse power and acting on one 
shaft, at a cost of 19821. 15s. The contract for the constrne- 
tion of these engines provided that the builders 
find every description of material, and all fitting up for 
both engines and boilers, except that the company shall find 
all the stones in the rough state that may be wanted for 
the said purpose at Brusselton or Etherley quarries, we 
leading the said stones—the two boilers for the first-named 
engine to be 8 ft. diameter by 20 ft. long, and the boiler 
for the Etherley engine to be of the same dimensions, and 
. » The size of the 


nson and 


31482! 


** should 


to be made of the best scrap iron. . 


working cylinders to be 30 in. for the Brusselton engine, | 


and for the Etherley engine, and all other 


materials to be in proportion and of the best quality and 
workmanship, fitted up tin a complete and workmanlike 


22 in 


manner.”’ 

One of the greatest difficulties that occurred to 
directors of the Stockton and Darlington Railway arose out 
of the consideration of the wagons that ought to be allowed 


to run on the line. They were met by all kinds of applica- 


tions for leave to use wagons, carts, lorries, and con- 


veyances of different sorts and sizes. Confusion and dis- 
order were certain in the long run to arise out of such a mis- 


cellaneons and unmethodical arrangement, and hence the 


company laid down the following conditions for the con- | 


struction of wagons to ‘be used on the line: That the soles, 
if of English oak, should be 7 in. by 5 in. ; that the bottom 
sheaths, if of English oak, should be four in number, two of 
them measuring 9in. by4 in., and the other two 6 in. by 4 in., 
an inch more in each sheath being required if made of other 
timber ; that the height from the top of the rail to the under- 
side of the cleat, or lining affixed to the bottom side of the 


sole ends, should not exceed 1 ft. 7 in. ; that the height from | 


the top of the rail to the bottom should not exceed 1 ft. 


the | 


(For Description, see Page 260.) 


8 in.; that the coupling chains should be made of | 
1 im. round iron, and that protecting or side chains 
be fixed to the wagons; that the end link should be | 
3} in. long, and the rest of the links 2} in. long; that the | 
bottom part should be 3tin. broad and 1} in. thick to the 
first bolt-hole in the sheath ; that the pin hole should be 
ljin. in diameter, and liin. from the end of the bar; | 
that the coupling chain pin should be 5jin. long from the | 
shoulder, 1} in. thick at the shoulder, and l}in. thick at | 
the point ; that the drawing strap and crook should be | 
made of 1-in. round iron; that the journals and axles | 
should be not less than 3in. in diameter ; that the wheels 
should not be less diameter than 2ft.6in., nor to exceed 
2ft. 10 in., exclusive of the flange ; that the weight of the 
wheels when finished should be not less than 24 cwt., nor 
to exceed 2} cwt.; that the brake handles be of lin. 
round iron ; that the bottom bands be 1 in. square; and 
that the whole of the ironwork specified should be made of 
best scrap bars. A penalty was attached to bringing any 
wagon on the line not constructed in accordance with these 
requirements. All wagons used on the line, and indeed on 
all lines in the North of England for many years subsequent 
to this date, were called chaldron wagons, and carried from 
2 to 3 tons. Of these there are still over 7000 in use on the | 
Darlington section. The wooden hopper wagons were in- | 
troduced on the line in 1860, and 


In 1863 there were 1,075 in use. 
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To which in 1864 = 
- 1865 
- 1866 

1867 

1868 
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1871 
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725 
647 
450 
256 
374 
1,460 
1,526 
1,293 
1,743 
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10,071 


And in 1874 1,456 


11,527 total now running. 
The iron hopper wagons were introduced on the Stockton 


| malleable iron rails, 28 lb. per yard, “ fish bellied,” 





and Darlington section in 1856, when forty were in use. 





To which in 1857 there"were 262"added. 
1860 * Gi yp 
1861 P - 
1862 
1863 
1865 
1866 
1867 


1557 total now running. 


The coke wagons now employed on this line vary in 
capacity from 5 to 10 tons, and their number is increasing 
every year. So much fer the results that have followed 
from the 150 chaldron wagons with which the line was 
started fifty years ago. 

Another matter that greatly perplexed the directors of 
the Stockton and Darlington line in 1822 was the kind of 
rails that should be adopted. Stephenson recommended 
and 
Birkenshaw’s patent, and the directors, after consulting 
several other engineers, recommended that two-thirds of the 
line should be laid with malleable iron and the remainder 


| with east iron, the chairs in both cases to be of cast iron. 


The following are the conditions which the company issued 


for their supply : 
‘1. The proposals to specify the lowest price, as there 


| will not be an opportunity of making any abatement. 


“2 No tender will be considered unless made by the 
principal or accredited agent, nor should it differ in any 


| respect from these conditions and specifications. 


3. The party contracting for malleable or cast iron 


| rails should give a bond in the penalty of 40001. for the 
| fulfilment of his contract, according to specifications. 


«4. The party contracting for chairs to give a bond in « 


| penalty of 5001. for the fulfilment of his contract according 
| to specifications. 


‘5. The rails of malleable iron to be made from scraps 
or good English bars re-manufactured — the railway 


| company to have the liberty of sending an occasional 


inspector to see that the rails and chairs are made of 
materials according to agreement. 

“6. The rails, whether malleable or cast iron, and the 
chairs for the same, to be tested as laid down, by a weight 
of fourteen tons, placed on a four-wheeled carriage, coupled 
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at a distance of four feet, and moving at the rate of two | at the top of the rail to be 2) im. ; the depth at the end to 
and a half miles per hour. | be 4 in. ; the depth at the middle to be 6 in. ; the depth of 
‘7. All rails, of either description, and all chairs, which | the top flange to be an inch, and the thickness of the web 
shall be broken on testing by the above weight, or which at at the top to be fin. The cast-iron chairs for the malleable 
any time within three years after being laid down, shall | iron rails were required to be 12 lbs. per double yard, each 
have any apparent deficiency, shall be returned to the con- | chair weighing 6 Ibs. ; and for the cast-iron rails the chairs 
tractor, who shall bear the expenses of all carriage, and | were required to be 10 Ibs. each or 15 Ibs. per double 
supply others to the railway company free from any | yard. 
charge... . It is utterly impossible to contemplate the remarkable 
“8. The engineer employed by the railway company difficulties with which the pioneers of the first public rail- 
shall, at their expense, lay down one hundred yards of way had to contend without feeling that much greater 
malleable iron rails, and one hundred yards of cast-iron rails | credit is due to their efforts than posterity, in all proba- 
to prove that the specific weight of the rails is sufficient to bility, will ever be disposed to allow. Everything about the 
bear the above described weight.” | Stockton and Darlington Railway was more or less experi- 
It was specified that the malleable iron rails should be mental. The directors resolved by an admixture of cast 
56 lb. per double yard; that the breadth of top of } and malleable iron rails, to decide for themselves, by the 
rail should be 24 in., and the depth at the end 2 in. ; that | lessons of experience, which was the most economical. But 
the depth at the middle should be!34 in. ; that the depth of this was not all. They were quite at a loss to discover how 
the top flange should be fin. ; that the thickness of the web | the rails were to be attached to the way. Sleepers such as 
at the top should be } in. ; that the thickness of the web at those now universally used were then altogether unknown. 
the bottom should be 4 in. ; that the edge should be rounded | In one or two tramways in Wales and elsewhere oak blocks 
and the surface flat; that the rails should be perfectly | had been laid down. But the directors seemed to think 
straight, and fit to the chairs accurately ; and that a sample | that stone blocks would be more durable and more firm 
rail and chair, or patterns thereof, should be furnished to | than timber, and hence they determined to lay the greater 
the company. With reference to the cast-iron rails it was | part of the line with them. These blocks were obtained 
provided that the length of each should be 4 ft., and that | from Brosselton quarries, near to the Brusselton Bank 
the weight per double yard should be 115 lbs.—the breadth | incline ; and it is a somewhat curious fact that the line was 
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taken further south than it otherwise would have been, in 
order that it might be brought as near as possible to these 
quarries, and thus cheapen the cost of the blocks. These 
blocks cost 3s. 6d. each in wagons at the quarries, or about 
9s. Gd. per lineal yard, when drilled and laid down. They 
were 18in. to 24 in. long by 14in. to 18 in. broad, and 10in. to 
12 in. deep, “ the top and bottom of each block to be 
parallel with each other.’’ Into one of the parallel sides of 
the stone block, and exactly in the centre, the contractor 
was required to insert the cast-iron chair to the depth 
of half aninch. Two holes, each three quarters of an inch 
in depth, were drilled through each block to correspond 
with those of the chair, The oak blocks used in the oon- 
struction of the original Stockton and Darlington line in 
1822-23 were 2 ft. 6 in. long, 6 in. broad, and 6 in. to 8 in. 
deep. The first switches used on the line were 4 ft. in 


| length and made of cast-iron, with wrought-iron tongues. 


The cost of maintenance in the earlier years of the Stockton 
and Darlington Railway was terrific. Owing to the extreme 
rigidity of the stone blocks, the rolling stock was nearly 
shaken to pieces, and the permanent way was much 
damaged—so much so, indeed, that neither couid stand one 
half of the wear and tear they now endure under more 
favourable conditions. Nor was this a feature confined to 
the first public railway. It applied quite as much to the 
line from Darlington to York and the Grand Junction and 
London and Birmingham lines, on each of which stone 
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blocks were at first employed, although they soon came to 
be superseded by the modern sleeper. 


SraTisTicaL AsPscts oF THE STOCKTON AND 
Dariiwotow RatLwar. 

To the question ‘‘ Whether are the statistical or the his- 
torical aspects of the railway system the more wonderful,’ 
it would be difficult to return a satisfactory reply. Modest 
enough estimates were formed concerning the probable 
revenue of the Stockton and Darlington Railway when it 
was projected in 1818. From coal an annual revenue of 
11,9041, 195. was calulated on, from lime 1041. 3e., and 
from merchandise, &c., 40001., making altogether a total of 
16,0001. But in the company’s second financial year they 
reached a total income of 18,3041., of which 14,4551. was 
from coals. Five years later the total quantity of coal 
passing over the line reached 424,574 tons, and the receipts 
from coal) traffic amounted to 57,8191. In 1860 the coal and 
coke traffic had advanced to 2,045,596 tons, and ironstone— 
of which not a single ton had been carried by the company 
up to 1845—had risen to 1,484,409 tons, the revenue of 
the year from minerals alone being 280,3751. Ten years 
later still the qaantity of coal carried over the line reached 
4,341,631 tons, and the quantity of ironstone had exceeded 
three million tons, while the revenue of the company was 
over a million sterling. All this, of course, was largely the 
result of the development of the Cleveland iron trade, which 
may be said to have commenced in 1850. As a further proof 
of the remarkable progress of the Stockton and Darlington 
Railway Company, we may remark that the dividends 
have reached a higher point than those of anyrailway in the 
kingdom, the following Table showing how they have stood 
from the opening of the line to the present time : 


Rate per cent. | Rate per cent. 
£ s. d. | £a.d 
1826 210 0} 1838... wee 
1827 5 0 0) 1839 5 0 0 
1528 5 0 0) 180 15 0 06 
1829 5 0 0} 1841 15 0 0 
1k0 5 0 0) 1882 13 00 
1831 6 0 60'| 188 13 0 0 
1832 8 0 0) 184 13 0 0 
133 8 0 0) 18% 40 0 
154 6 0 0) 186 » wisi ae @ 
1835 6 0 0} 1847 so i3 0 6 
156 11 0 0 1868 0 0 0 
1537 we . 4 Oo 0} 1849 700 
Half-years ending December 31 and June 30. 
£s. 4.) & a. 4. 
Dec. 31,1849 .. 5 0 0} June 30,1860 .. 9 0 0 
June 3, 1850 4 0 0| Dee. 31,1860 .. 910 0 
Dec. 31, 1850 nil. | June 30,1861 .. 89 0 0 
June 30, 1851 | 4 © 0| Dec. 31,1861 .. 810 0 
Dec. 31, 1851 4 0 0} June 30,1862... 710 0 
June 30, 1852 4 0 ©} Dee. 31, 1862 80 06 
Dee. 31, 1852 3 0 0} June 30, 1863 710 0 
June 3), 1853 5 0 0} Dee. 31, 1863 8 0 0 
Dee. 31, 1853 7 O ©} June 30, 1864 8 0 0 
June 30, 1854 710 ©} Dee. 31, 1864 9 0 0 
Dec. 31, 1854 9 0 O|} June 30, 1865 8 5 0 
June 30, 1855 9 0 0} Dee. 31, 1865 95 0 
Dee. 31, 1855 9 0 O | Jane 50, 1866 850 
June 30, 1856 9 0 ©) Dec. 31, 1866 810 0 
Dee, 31, 1856 10 0 O} June 30, 1867 750 
June 3), 1857 10 0 0) Dee. 31, 1867 8 5 0 
Dec. 31, 1857 10 O O| June 30, 1868 610 0 
June 30, 1858 8 10 O} Dee. 31, 1868 8 5 0 
Dec. 31, 1858 910 O| June 30, 1869 8 00 
June 3), 1859 910 ©) Dee. 31, 1869 0 0 0 
Dec. 31, 1859 9 0 0} 


When the Stockton and Darlington Railway was amalga- 
mated with the North-Eastern in 1863, its authorised capital 
was 4,(051,0001., and the shareholders got 1361. for every 1001. 
share. At that date the capital of the North-Eastern 
Railway Company, which is now over fifty-five millions 
sterling, was only 22,290,0001. Since the amalgamation‘of 
the two companies, the Stockton and Darlington has been the 
most valuable feeder to the great North-Eastern monopoly ; 
and it can well be understood why the directors and share- 
holders should desire to be jubilant over its fiftieth anni, 
versary. 


Tax Exurerrion or Locomortves. 

We have already stated that the exhibition held this 
week at Darlington was unfortunately deficient in loco- 
motives constructed between 1825 and 1839. During the 
interval many new engines were built for the Stockton 
and Darlington, the Liverpool and Manchester, and other 
companies that had sprung into existence. But circum- 
stances have hindered the exhibition of any of them. The 
earliest engines now laid on the shelf in South Kensington 
might have been got for the purpose of illustrating what 
was done in steam locomotion previous to the opening of 
the Stockton and Darlington Railway; buat it was that 
most of them are in such a ricketty condition that there 
would have been a danger of their tumbling to pieces on 





-| it was not represented at such an exhibition as that at 





the journey. Others there are at work in collieries and 
elsewhere ; but they could not be spared from their labours, 
The great majority of them, however, have been broken 
up—a good many having experienced that end to their 
career within the last four or five years. 

Railway men, too, must have missed from the exhibition 
many types which have occupied an important position 
in locomotive history. Such, for instance, are the well- 
known inside cylinder passenger engines, designed by Richard 
Roberts, and built for so many years by Sharp, Roberts, 
and Co., almost to the exclusion of any other type. Num- 
bers of these engines are still in existence, and it is a pity 
that they were not represented at Darlington. The well- 
known “‘ Jenny Lind” type of Messrs. E. B. Wilson and Co., 
and the “Bloomers” of the London and North-Western 
line, were also classes of which representatives might, 
we think, have been procurable, while the South-Eastern 
Company could no doubt have sent one of Stephenson's 
engines with the intermediate crankshaft, a type which 
was so long used for their fast traffic. A Crampton engine, 
too, would have been an interesting addition to the series. 
Turning to more modern types, we miss any representative 
of the practice on the London and South-Western Railway, 
although Mr. Beattie’s engines, differing as they doin many 
respects from those employed on other lines, onght, we 
think, to have had a place in the exhibition. Conspicuous by 
its absence, also, was the Fairlie engine, although we feel 
certain that if he had been applied to, Mr. Fairlie would 
have furnished a locomotive for exhibition. Considering 
the important position that the Fairlie system now occn- 
pies, and the fact that more than a hundred and fifty 
engines constructed on that system have now been built 
and set to work in various parts of the world, and on both 
wide and narrow gauges, it is much to be regretted that 


Darlington. 

Nothwithstanding the shortcomings we have pointed out, 
however, the Darlington exhibition was undoubtedly of a 
most interesting character. It included in all twenty-three 
locomotives, commencing with “‘ Locomotion No. 1.” (of 
which we have already given an account), and proceeding by 
somewhat irregular steps, to the practice of the present 
year. Of twenty of the engines exhibited we give tabulated 
particulars on pages 273 and 274 of the present number, 
and these Tables will, we think, be examined with interest. 
In addition to the locomotives incladed in our tabular state. 


ment and ‘‘ Locomotion No. 1’’ already mentioned, there | : 


were exhibited a tank engine, No. 273, constructed from 





the designs of Mr. Carrett, in 1859, by Messrs. E. B. Wilson 
and Co., of Leeds, for working passenger traffic on the | 
North-Eastern Railway, and one of the fine six-coupled goods iM 
engines designed by Mr. S. W. Johnson for working heavy | M 
goods traffic on the Midland Railway, and built during the | 


these two engines particulars have not reached us in time to 
be included in our Tables.* As regards the “ Invicta,” sent 
for exhibition by the South-Eastern Railway Company, | an 
and which was constructed for working mineral traffic on 
the Canterbury and Whitstable line, it may be mentioned 
asa matter of interest that Mr. E. Fletcher, the present | 
locomotive superintendent of the North-Eastern Railway, 
not only assisted in building it, but took it to the South- 
Eastern Railway and drove it on that line for three or four 
months. 

In addition to the locomotives above referred to, a number 
of other interesting pieces of mechanism were either ex- 
hibited or illustrated. Not the least attractive of these 
consisted of models of the instruments used in the working 
of the block system on the Stockton and Darlington Rail- 
way. These were shown by Mr. Walker, who has special | 
charge of this department on the Darlington section of the | 
North-Eastern Railway. Another system of signalling ex- 
hibited was that of Harper’s block or space train telegraph. 
By this system it is said to be impossible for the wrong 
signal to be sent by inadvertence. Another feature is, that 
@ signalman cannot alter or in any way tamper with the 
machines, ‘either wilfully or negligently ; and, even sup- 
posing a needle or miniature semaphore arm to be held back 
maliciously during the transmission of a signal, the correct 
signal will be recorded on the dial immediately the impedi- 
ment is removed, showing at once the direction in which the 

* With reference to some of the other exhibited 
we may state thata detailed account of the + Northern 
express engine will be found on page 140, yol. xi., of this 
journal ; of the North-Eastern ex; Press engine on page 417, 
vol. xviii., and of the Glasgow and South-Western engine 
on (page 201 of the current volume. — and 

ms! 


} 








last current was sent. Messrs. Stroudley and Rusbridge’s 
system of electrical intercommunication for railway trains 
was also exhibited. Our space will not permit us to describe 
this arrangement here, but we may state that it has been 
bronght into very successful use on the London, Brighton, 
and South Coast Railway. 

The patent steam retarder and screw reversing gear of 
Mr. William Bouch, the manager of the North Road 
Engine Works, was also shown, along with a link motion 
which has stood a test of exceptional severity. Numerous 
photographs of engines—some of them very old—were bung 
up in the building. These included a photograph of Blen-. 
kinsop’s engine, made in Leeds in 1812, and a model of the 
* Rocket”’ engine lent for the occasion by Mr. Edward Pease. 
The mode of working the mineral traffic on the Stockton 
and Darlington Railway up to 1830 also was illustrated by 
a number of chaldron wagons and a “‘ dandy’’ cart, drawn 
outside the works on a line of rails laid down for the pur- 
pose, by a horse which had been trained to the performance 
of jumping into the “ dandy,’’ the latter being an open cart 
placed in the rear of the train into which horses were ac- 
customed to leap when they came to the top of an incline, so 
that they might have a ride to the bottom. Among the other 
antiquities exhibited, a model of the first railway signal lamp 
used on the Stockton and Darlington line claimed atten- 
tion. This lamp was hung from the pole of the signal by 
a chain over the pulley ; and it was the joint design of Mr. 
Thomas Summerson and Mr. W. Russell. Specimens were 
shown of the first rails, chairs, and stone blocks used in 
lien of sleepers on the Stockton and Darlington line. 


“Tur Jusriee or Rariways.” 


We bave now to speak of the immediately 
bh the celebration of the Railway Jubilee on 

Monday and Tuesday last. They commenced on y 
afternoon with the , by Pease, of the 
Exhibition of ives at the North Engine Works 
—# large procession, including the corporation of Dar- 
lington, the representatives of different scientific and other 
i the i societies and others to 

the number of over 6000, ha been formed to accompany 


The next item on the is petgramme was the unvellieg 
of the statue erected i a A 
memory of the late J: 
cave Se * Father Railways,” and the founder of 

h-on-Tees. This was 
of 9001, suber 


in the North 


e good i 
| Thames Dison from ¢! re of Mr. Lawson, of 
London. The roman A took in the presence of 
an enormous concourse of dg estimated at not less 
oan? 80,000 to 100,000. aT admenien thn cmematy of 
phit erece, the Dube of made some 
(penn y Aetna naam apiemaleneman 
which the Setee b leteatoa to commemorate 
Mr. ae ee ted to the Town Council 
Joseph Pease (painted by 
Mr. James Macbeth, pool Mr. Norman Macbeth), the 
t of which was shortly acknowledged by the —_ 
. W. Pease, M.P., then made some observations on 
Int ofthe family of which be ia now the head and the 


The grat bangaet, wie formed an important item nh 
y's took place in a about 200 ft. 
long by 85 ft. wide, erected 


=] 


in the cricket-field for the 
purpose. More than 1300 —— were sent out, and 
over 900 acceptances were returned. These included 7 
of most of the hating sell —— officials in this country, and 
numerous representatives of foreign a There were 
= present the heads of the most commercial and 
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lington, and special facilities were afforded to the guests of | with a certain view that Bouroff’s 


the railway company and to the public generally for visiti 
different works and places of interest in South ham 
Cleveland, the principal works in the distriet being all 
thrown open to visitors. 





SANITARY IMPROVEMENTS OF ST. 


system was i to 
him in the way he describes it, for I do mot think Cay. 


ae eee < ae — eras 
personally seen i plans of 
General Stacken should tell 


PETERSBURG. he gives Bouroff advantages over Liernur. It comes to this 
To THe Eprror or ENGINEERING. ge vod says My system is better than Bouroff’s, e 

Srr,—My absence from St. has prevented me | ' takes away refuse whilst Bouroff not. 
from answering Captain Liernur’s (ENGINEERING of General iy Bouroff’s system is better than 
2nd July) to my letter of 11th June. Liernar i = a house refuse, whilst 
Captain Liernur oe peo -_ _ has been a 8 ae of boo hae 18 ht, Liernur 

h od with preparing plans i or the sewerage , doctors de » He. | 

of St Petersburg.” “hobody doubts that the firm has been Liernur goes on to say in his letter, When the 


charged with preparing plans, &., but Captain Liernar 
forgets to say - whom the firm has been to make 

lans; it was certainly peed the Imperial Government, 
but by some parties who would like to obtain the contract, 


as I will prove to you. 


Journal of the Meeting of the City Corporation, 7th May, 
1875. 


Read the communication of the Governor of St. Peters- 
burg, dated 24th April, No. 2778, ing : 

That His Imperial Majesty was p “without decid- 
ing beforehand the system for removing the impurities o 
the capital, to’ permit the merchants, ie. I. Skosireff, E. 
A. Solodoukhin, and the technic Captain A. P. Argamakoff 
to make experiments at their own cost during this summer 
for removing the impurities by the improved pneumatic 
method direct from the water-closets by means of cast-iron 
pipes laid in the ground 

‘* All expenses, without exception, for laying pipes §¢., 
to be at the expense of the company.” 

Captain Liernur writes, “‘ that now, as ‘Cichas’ says, 
all this engineering work is to be done at my own —- 
or that of my friends, is absolutely wntrue; and it explains, 
however, perhaps his use of a fictitious mame.” That, Mr. 
Editor, is where the boot pinches! Who is “ Cichas?”’ 
Now after the facts I have put before you, whose state- 
ment is absolutely untrue ? Captain Liernur’s friends 
make the experiment at their own e or not? 

Captain Liernur says, “‘ As regards Mr. Stuckenberg’s 
opinion about the so-called oe I can only say 
that I have personally heard him n it in the severest 
terms, calling it an ‘ umperfect —— of the principles 
involved in the pneumatic sub-division of sewerage 
’ Now I will tell what General S 
did say, and had prin in a work “On Pneumatic 
Canalisation,’’ of which he is the author, published in St. 
Petersburg, 1874, price 5s. (this book, I believe, was printed 
at the Imperial Government’s expense). At page 89, last 
paragraph, General Stuckenberg says : 

‘* With regard to the question, which of the pneumatic 
systems, Bouroff’s or Liernur’s, it would be most advan- 
tageous to apply to St. Petersburg, we consider, that both 
these systems have a common basis, but in our opinion the 
former (Bouroff) should be adopted, applying to it what is 
suitable from the latter (Liernur) so as to attain the end in 
view in the hest possible manner. The essential difference 
between the two methods consists in the application, 
namely, Liernur’s is intended and all calculated only to re- 
move the impurities from the privies, while by the system 
Bouroff it is proposed to remove not only these but also all 
household impurities in general, which in quantity con- 
siderably exceeds that of human evacuations.’ 

Page 84, seventeenth line, General Stuckenberg writes : 
“There ought to be taken into consideration, that the 
quantity of impurities there’’ (in speaking of what he saw 
in Holland) “‘ is taken at the rate of 1.3 kilogrammes, or 
3.137 of our pound for each individual per day with a slight 
admixture of water ; while with Bouroff there is caleula 
at the rate of 4 lb. of excrements alone for each person, 
but with the admixture of water up to 7 Ib., saying nothing 
of the fact that by the proposal of Bouroff, the founder 
undertakes also to remove the other household impurities, 
which will constitute, according to known data, two and 
more vedros per person daily’’ (a vedro is a bucket equal 
to 2} gallons). 

This appears to be a very flat denial to Captain Liernur, 
who says‘ that the Bouroff project had three grave faults : 
ist. It left the question of drainage of the town soil and of 
removing house and rain water wholly untouched, doing 
nothing but emptying cesspits of matters, whereas 
my plan complies with all the requirements of a complete 
town drainage system, and makes the removal of all cess- 
pits a ‘conditio sine qué. non.’ 2nd. Itinvolved a horrible 
pollution of the public streams.’’ (This Idefy Captain Liernur 
to prove!). ‘3rd. It involved an absolute murderous tax 
on the citizens.’’ The Bouroff system up te now would cost 
the citizens one-third less than any system yet proposed. 
Naturally not knowing Captain Liernar’s tender, we cannot 
judge his price, but according to my opinion the difference 
in price between Bouroff’s and Liernur’s system would not 
amount to more than “four and minepence,’’ and that I 
would not say in favour of which, as the present 
Liernur system and that of the Russian engineer Bouroff 
resemble one another like twelve eggs do a dozen cuEs. 
You actually see what Liernur advocates and that wi 
General Stackenberg says are in direct opposition. Captain 
Liernur says Bouroff’s system is no use because it only 
takes away fecal matter, and his system takes away not 
only feca] matter, but all its and >. 

General Stuckenberg, . says Bouroff’s system 
is the best because witkes Lisrade only takes away fecal 
matter, Bouroff’s takes away not only facal ma’ 
house refuse, anounting to five gallons per head per day, 
It strikes me very som | that bo hep and 
General Stuckenberg know very little are talking 
or writing about. It is very evident that Captain Liernur 


system.’ ”” 
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has quite a false idea of Bouroff's system ; perhaps it was | f 


make a sewerage plan on the water finshing system.” Here 
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again Captain Liernur has got hold of the stick the wrong | see 


end, because the late engincer, Dominican, and the late 


Baron Wolff had each a project “‘ flushing system’’ before | miles 


the Douma; Wolff two years and Dominican at least ten 
months before Liernur’s name ever was mentioned in the 


uma. 

Journal of the Meetings of the City Corporation, XXIX., 
May 2nd, 1875. 

“The member of the Town Council, I. I. Demontoviteh, 
stated that the commission formed under his chairmanship 
by the city council for the p of discovering a system 
for removing the impurities of the capital, has come to the 
conclysion of the advantages of the system of canalisation 
ad generally in Europe, and from the information in 
the is of the commission, it does not doubt in the possi- 
bility of applying this system to St. Petersburg, but regard- 
ing the price of such canalisation there must be made outa 
detailed project with estimates. 

** Session of May 7th, 1875. 

“The meeting, by a majority of one vote, empowered the 
city corporation to conclude a contract with the engineer, 
Dominican, by which, for 9000 roubles (12001.) he is bound to 
make out a detailed pocteet Bor Ot nee the nine 
wards between the t Neva and the Obvodnoi canal, 
with estimates of the cost, on condition, that such 
and estima: F tee tates Reatadia’ Loken th or the 


— of the engineers te, Latham (London), 
iebe and Hobrecht (Berlin). ) 
“ The project and estimates must be ready by the Ist of 


February, 1876, and if they meet the approval of the 
Minister of Ways and that of the city corporation then 
ini is to be paid for them 9000 roubles.’’ 
Here isa reply ready for the emperor, or for General Tre- 
, the governor of the town, “ We are working, we have 
working, see proj Popoff, Wolff, Bouroff, and we in- 
tend working till we find something to suit us.’’ I can assure 
Captain Liernur that the Douma never had the slightest 
idea to undo any arrangements made with him, or cared 
very much what those arrangements were ; they have not to 
pay, and what do they care? any one cancomeand make ex- 
periments, why not? 
We have seen so many make experiments for paving ; 
le have come here from America to try their paving, 
t up to now nothing is decided or likely to be decided. 
Same with taking away the town refuse, many projects have 
been offered, many more will be. I know of two more 
projects ready to go in to the Douma the moment it has 
quite decided om which system to apply here. One of 


ted | which is the Bouroff and the other canalisation; ¢ 


have both the capital ready and have yery strong fri 

to back them, so Captain Liernur must not be under the 
impression that he will have no opposition before the affair 
is over. 

Captain Liernur finishes his letter by saying that “ the 
promoters of my project are withont exception native Rus- 
sian gentlemen, having Russian names, and at the head of 
them in my contract stands an officer in the Imperial Rus- 
sian service.”’ If Captain Liernur fancies that the fact of 
having on officer in the Imperial Russicn service a great 
advantage he is greatly mistaken, as it is nearly always the 
case is an officer or more if they can get a finger in 
the pot, and one or two ladies ly take part in these 
little bits of business! The not officially ! 


Now, Mr. Editor, I have = you fi white and. 


black. I leave it to you and the British public to ; 
who has said the truth, Captain Liernur or “‘ Cichas.”’ 
Apologising for occupying so much of your very valuable 
5) ’ 
es: I remain, Sir, your obedient servant, 
CICHAS. 

. .= ere walling Beem _~ ra nse ay re me that 
e seen General Tillot, of the Imperial Engineers, who 

informed him that he knew nothing whatever about what 

Captain Liernur refers to in his letter of 2nd July, and that 

he 1s of the same opinion now as he was eighteen months ago, 

‘‘ that Bouroff’s system is far better than any that 

had been proposed to the Douma, 

Liernur’s.”’ I herewith publicly refer to General Tillot for 

the truth of this assertion, as this gentleman will not say 

one thing to-day and turn coat to-morrow, and I know that 

he eannot be bribed ! 


Attantic Srraminc.—The royal mail steamship City 
of Berlin, 5490 tons and 900 nominal poem gous. Se 
Inman line, which left Cork Harbour on y evening 
the 17th of September, arrived at New York on Satar- 
day last at 6 a.m., after making the passage in seven days 
ourteen hours apparent time. 





on ge. The interests of the wharfi 

who oceupy one-third of a mile of river frontage be 
set the convenience of the whole eastern half of 
the , for this.is; in fact, the point at issue. 


for the City alone, let the 
Beard con , and as such a bridge must 
eventually be built, do not let us permit London Bridge to 
be uselessly etgeeed meanwhile. 
The proposal for a ee ainnee ty the Tower to on 
old one, as you will see by the enc copy of the Register 
and Sciences, dated May oe , in yg 
tion of a suspension bridge, 
_ Captain — pre which appears ee 
even uisite time it was practi- 
also. The Thames Tunnel was, however, considered 
then to be the solution of the difficulty. 
I am, Sir, your obedient servant, 
Ewrno Maturson. 
32, Walbrook, London, September 29, 1875. 


Tue Mersey Dock Wonxs.—The annual of the 
engineer (Mr. Lyster) has just i 


E 





reconstruction 99,3301. ; making a 
year, or nearly 17401. per day. 


12,0931. ; 
total of 634,8401. for 


Pomona Exursition.—This exhibition of machinery in 
motion, which was in May last, will close on 
Satu , October 16. It was intended to have continued 
the over the Manchester and Salford Fat Cattle 
Show in November next, but owing to the great demand 
for space for cattle, im , and carriages for the 
approaching Show, it has determined to finally close it. 


Pa. coger ened ene. Coxe Company.— 
e report of this company for the balf-year ending June 
has been yeemnity issued to the shareholders. The 
directors state that the price of 
ment of the current year, had been reduced to 3s. 9d. per 
1000 ft., which reduction has cost the company, in the 
course of the a, ve of 100.0001. in rental. 
Charges on capita) account, a temporary falling off in 
the value of a portion of the residual products have also 
been against their interests. On the other hand, after pro- 
Gal dubroes on borrowed capital, and other eren- 
tial > are able to.declare a dividend of ten per 
on the ordinary shares of the company. 
contracts that bon | have lately been able to make for 
= ee se corre zone: and See the sale of 
tar for an equal period, justify the hope that the full divi- 
dend will be earned during the present year, despite the 
reduction in the price of gae. It appears 





gas from the commence- 


sit 
: 
{ 
t 
2 


of Parliament which conferred on the company the 
a 


right of dividend on the share capital of ten per 
cent. exercised due care and management in 
out their manufacture. The report then refers to 


the of the © ration and Metropolitan Board of 
Works, for the regulation of the gas com , introduced 
last , but which failed to pass. The directors con- 

a violation of the principles of com- 
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BRICKMAKING MACHINERY. 

We illustrate, on page 263, 4 brickmaking machine, 
possessing many novel features in design, and which combines 
the advantages of mennieeing pee — - _ 
compressed bricks, it being ena urn them 
great rapidity. This machine, which is the joint design 
ef MM. Durand and Marais, of Paris, is being introduced 
into this country by Mr. J. B. E. Cavallier, and mana- 
factured by Messrs. Whieldon and Cooke, of the Collinge 
Engineering Works, Westminster Bridge-road. In the 
engraving Fig. 1 shows a longitudinal elevation partly in 
section of the machine, Fig. 2 is a plan, Fig. 3 an eleva- 
tion of the end from which the bricks are delivered, and 
Fig. 4 shows a vertical section of a modified construction 
of the mould with movable bottom. The entire machine 
is mounted on a cast-iron framing a, a, placed on a stone 


bed or formed in one with a cast-iron bedplate. The | % 


framing is provided with four plummer blocks 4, }, ¢, ¢, 
carrying two parallel transverse shafts d,/, of which the 
one f carries the fast and loose driving pulleys g, g', and 
a pinion A, which is in gear with a large wheel A' fixed 
on the shaft d, which also carries several cams, and 
if requisite a flywheel. The principal cam i, which 
actuates the compressing piston j, is fixed in the middle of 
the shaft d; its configuration, as shown in Fig. 1, is de- 
termined so as to effect successively, first, the progressive 
compression of the material to be agglomerated in the 
mould; second, s final compression of short duration ; 
and, third, the expulsion of the finished brick. This cam 
acts on the piston j by means of two rollers k, &, 
mounted loosely on axes carried in bearings formed at 
each end of the hollow cage j', which forms an extension of 
the piston. This is guided in its motion by means of guides 
k*, ?, formed in the cheeks of the framing a, a. The two 
outer cams n, 2, also fixed on the shaft d, operate on levers 
d,' d', pivoted to the framing at d,d* and bolted rigidly to 
a vertical plate d*, which serves to close the exit orifice of 
the mould A from the moment when the pressure begins to 
the termination thereof, and which uncovers the mould 
when the piston advances for expelling the brick therefrom 
on to the bare o, o, fixed in an inclined position. The rigid 
holding of the plate d* during the pressure is furthermore 
secured by means of two supports p, p, cast on the framing. 

In order to prevent the bricks, when expelled from the 
mould from adhering to the face of the piston, a small stirrup 
frame q is provided at the end of the machine, on to which 
the brick passes as it issues from the mould. This stirrup 
frame is guided on either side by the framing a, and is con- 
nected to the plate @, which serves as a door to the mould 
by means of two rods or guides r passing through projection 
s fixed to the door. These guides have screw nuts ¢ on their 
upper ends, so that when the door d® bas been raised by the 
action of the camsn n operating on the lever d' d', and the 
brick has been entirely extruded, then by causing the door 
to rise a little higher (which is effected by small projections 
on the cams) the projections in pushing against the nuts ¢ 
will cause the stirrup frame q, and with it the brick, to be 
slightly raised, and the brick being thus made to slide 
against the face of the piston will become detached there- 
from. As the levers d' descend with the door the stirrup 
frame also descends and brings the brick again to the level 
of the inclined bars o. 

It will be seen in Fig. 1 that small escape apertures z z 
are provided in the sides and bottom of the mould, as also 
if requisite in the piston itself, in order to allow of the 
escape of any excess of earth or other material at the time 
of compression, and thus to prevent any injurious re- 
sistance. These escape apertures may be dispensed with 
by employing the arrangement shown at Fig. 4, in 
which a portion of the bottom of the mould at least 
equal to the width of the brick is made movable, 
and is hinged to the end of a lever v, pivoted at v', and 
having at its other end a weight y. By increasing this 
weight, or by moving it nearer to or further from the 
fulcrum, the pressure resisted by the movable bottom and 
consequently the degree of compression of the material may 
be regulated. Should this pressure be exceeded the mov- 
able bottom will descend so as to allow room for any 
excess of material in the mould, and thus prevent any 
fracture of the machine that might otherwise occur. 

The machine constructed as above described affords a 
very rapid rate of production, and works very easily ; it 
ean be arranged either single or double acting. In the 
latter case it will suffice to extend the piston backwarda, 
and to arrange it to work in another mould provided with 
the same devices as the mould a. 








NOTES FROM THE SOUTH-WEST. 
Aberdare and Plymouth Iron Companies.—The ma- 
nagement of these companies will in future be at Aberdare, 
and though the offices may for a short time be continued in 


will represent the once large staff. Mr. H and the 
Plymouth agents cease their connexion with company, 
Mr. Fothergill will, it is understood, take Mr. Seageed’e 
place, Mr. W. Thomas Lewis will act as resident trustee 
at Aberdare, and Mr. Turquand will assist him in the 
guidance of the estate. At present, it seems, the Plymouth 
iron works will remain idle until;iron can be more profitably 
oaks a and until the trade wind rises Ply- 
mouth w merely a colliery district, second in impor- 
tance to Aberdare. 

Shipbuilding at Pembroke Dock.—The Milford Haven 


a redaced form, it is possible that before long one pey clerk | ; 


Shipbuilding and Engineering Company has secured an 
order for a large war vessel for a foreign Government. 
The vessel will give employment to at least 300 men for 
two years. It is ramoured that Mr. Reed intends, on his 
return from Russia to pay Pembroke a visit. - 
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along the shore has made fair subway 

under the Lincombes is in hand. Warrear-hill—a 

solid mass of limestone—the miners are an 

they have so far entered the hill on two sides that it is 
they will meet in the course of a few days. The 

tin, the taneling al work generally hat proved lighter 
, the 

than wos exported aN the will 

be completed several months within the stipulated time. 

Lianelly.—The Great Western Railway Company con- 

templates © now PARREE Ean Pe eey Sa rnT ar 


Severn and Wye Railway.-~The of the Severn and 
Wye Railway for passenger traffic to Junction ag 


place on Thursday, by a 
noon, and returning in the afternoon. The was 
Soemarly 0 Gamwey Gi Set oe See wenaateee = Ss 
year 1809), and it was opened for traffic in 1813, continuing 
in the tramway form until 1868. 
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ote in length, and a viaduct peeme Se 
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resting on masonry pillars. 
opened on Thursday was about 12 miles. 
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NOTES FROM CLEVELAND AND 
NORTHERN COUNTIES, 


MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market. — Yesterday there 


only an average attendance on * at 

business was soon at an end, the ag people lea 
the market mach earlier than usual in order to visit Salt- 
burn, to which beautiful watering-place most of the North- 
Eastern Railwa Cpmpeay’s guests who had 

in the Jubi adjourned. 







‘or No. 3 Cleveland pig: although the quot 
quality had fallen to 54s. ton net ¢ 
orders have been and home 


ing back in the belief that in the course of a 
prices will be much lower than they are at pres 


pers 

The Finished Iron Trade.—The finished trade is stil] in 
a miserably depressed condition. It is, , generally 
believed t early next year there a decided im- 
provement in this branch of industry, which affords em- 
ployment to so many thousands of men. 


The Coal and Coke Trades.—In the coa} and coke trades 
there is no change and prices continue low. 





NOTES FROM THE NORTH. 

GLaseow, Wednesday. 
Glasgow Pig-Iron Market.—During the latter 

last week the prices paid for pig iron warrants 
66s. 6d. to 67s. 1jd. cash, remaining at 

price on Friday afternoon. Monday the 
steady, with business at 67s. to 66s. 9d. fourteen 
closing sellers over at the lower quotation, with 
66s. 6d. The demand for shipment was much 






% 
















th 
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now on sale at 8ls., Gartsherrie No. 1 is also easier, but 
not to the same extent as Coltness. All the other favourite 


— Seaeetek this and at the 
was . att 
69s. 44d., buyers offering 60s. 14d. 
ial quotations for ers’ iron, 
de regarded as merely nominal : 
No.1. No. 3. 

* s. d. s. d, 
G.m)b., at Glasgow 686 666 
Gartsherrie ,, « 776 666 
Coltness et sol 8 6 676 
Summerlee 4,0 oi su 676 656 
— oe etre 780 666 

. bb hed px 686 666 
Monkland er ae 66 666 
Clyde oat Ph 686 666 
Govan, at Broomielaw .. 686 666 
Calder, at Port-Dundas . 780 666 
Glengsrnock, at Ardrossan 710 66 
Eglinton 96 660 650 
| nmmeges o pa 676 660 

at Leith ... oe 736 676 

at Bo'ness va me 660 630 
above all deliverable ide). 
Bariron ... vd BI, Os. to Sl. 10s. 
Nail rods... Ol, Os 


11,359 tons in the corresponding week last year. 
.—The prospects of the 
are better than 
and the distress which was said to be 
is likely to be much less 
was anticipated. Jobn Beed have just taken 
hand three vessels, one of them a sailing ship of 
1200 tons. Messrs. gt Co. have just closed a 
give employment for some 
months to a number of men; and Messrs. Hamilton 
and Co. have large veasels to lay down. It is ex- 
that more contracts will be closed within the next 


on Board the Steamer Propontis.—Advices 
state that the screw steamer Propontis 
had put into sare + py he inst., her boiler having 


b . Three the firemen were conveyed ashore 
sealded and and taken to the hospital. 


were piehtly panees. The 

was on from Live: to Constanti- 

jam ape 2 the cients toh plano about 100 miles from 
— which was the nearest and most convenient port to 


for after the accident. The steamer will have to 
remain at Algiers for a few till the necessary repairs 
&c., will be shipped 


. The Propontis is a steamer of 2083 tons, 

in oe overhauled two years ago. 

it be remembered she was supplied by Messrs. 
in Elder and Horton's patent 






to ey a hy fine new 
belonging to the Queen Steam 
omup Ve city, has just completed her first 
pag oa in twenty-eight days. She 
was on the by the London and Glasgow Engi- 
neering and Ship Company. 

The Direct Railway: at the Fife Coalfields. — This 
scheme, which has heém Spoken of for some time ‘as r 
bable in connexion with the new dock at Burntisland, is 


now taking shape. eee esting of the Fife and Clack- 
mannan coalowners-a# Edinburgh last Friday, it was re- 








solved to proceed the railway, and 50,0001. was sub- 
scribed by the present towards the ——— 3 
which may p cost as much more. Messrs. Blyt 

and Cunningham, were appointed consulting 


“ea. and Mr, Sang. caldy, resident engineer ; 
and these gentlemen we to be instructed to proceed with 
the survey and othas guuibetansion for having the 
parliamen notices | and within the re- 
uired wore f The start in the neighbourhood of 
Cowdenveath — pee ameminete hy Barntisland an 
bour, reaching the dock through the Rossend pro ° 
Powers will likely. taken in the Bill to take the line 
coal district to ite furthest limit, 
but the short line of six or seven miles is all that is contem- 
plated in the meantime. 
Fraserburgh Breakwater Extension.—It was arranged 
last Saturday by a committee of the Harbour Board of 
Fraserburgh, that the ceremony of laying the foundation 
ne of breakwater extension 
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THE LOSS OF H.M.S. “VANGUARD.” 

Suyce we, three weeks ago, commented generally 
upon the loss of H.M.S. Van and pointed out 
the rash deductions which in many quarters 
been drawn from this catastrophe, we have purposely 
abstained from further remarks upon the subject, 
inasmuch as the conduct of those in charge of the 
vessel was in course of being officially investigated. 
Now, however, that the court-martial held upon 
Captain Dawkins and his brother officers has issued 
its judgment, we feel free to speak on certain points 
which appear to us worthy of attention. 

It is not our intention in the present article to 
discuss in any way the j t arrived at by the 
court; but we wish to So on 
reason for supposing that the statements which have 
been very widely expressed as to the extent of the 
injury inflicted on the Vanguard by the Iron Duke 
have been to a great degree a It has 
been generally assumed that the ision between 
the Iron Duke and the Vanguard proved—if it 
proved anything at all—the irresistible power of the 





4117 ft.or 18 ft., an 





ram as a weapon of attack, and we have not seen a 
single argument adduced in favour of the opposite 
view, notwithstanding that this opposite view—at 
all mnote as regards the agape of the ram in calm 
weather—appears to us to be to a very great extent 
upheld by do evidence available. Lot us examine 
this evidence, Stated briefly, the evidence 
before the court-martial simply amounts to this: 
That the Vanguard was struck by the Iron Duke 
in one of the worst in which it could have 
been hit—the Iron Duke at the time running fully 
seven knots per hour; that no efforts were made on 
board the Vanguard to stop the leak ; that no ap- 
preciable pumping power was brought to bear ; that 
the water-tight doors in the bulkheads were most of 
them closed with fair promptness, some, however, 
not closing effectively, while other means for the 
circulation of the water existed ; and that under the 
conditions thus summarised the vessel went down in 
seventy-two minutes. Now it may, we think, be 
fairly assumed that under the circumstances of the 
accident, the ship took in water more rapidly than 
she would have done had she been similarly hit in 
action. In the latter case the watertight rs in 
the bulkheads would probably have been shut —and 
shut effectively—beforehand, while the officers and 
ware anticipating the chance of being —_— ed, would 
ve been more prepared to try means for partiall 
stopping the leak than they were when the parsed 
trophe came upon them une . Taking all 
these things into consideration, we may fairly sup- 
ose that the Vanguard was placed in about as 
gerous a condition as she could be placed in, in 
calm weather, by a vessel of the [ron Duke class 
running into her at about seven-knot speed. 

Next, let us endeavour to get some idea of 
the damage really done by the blow of the [ron 
Duke, In the course of the inquiry before the 
court-martial several vague replies were made re- 
specting the extent of the leak; but it does not 
appear to have suggested itself to those present that 
the leakage was really calculable with very fair 
accuracy. A few figures will show this. The sur- 
plus buoyancy of the Van may probably be 
taken in round numbers as about 5000 tons—in other 
words, an additional load of 5000 tons would be 
required to sink her—and this additional load she 
took on board in the shape of water in seventy-two 
minutes. Supposing the rate of inflow to have been 
uniform, the gap made by the stem of the Iron 
Duke must have admitted about 70 tons of water 
minute. In all probability, however, a large portion 
of the 5000 tons of water required to sink the Van- 
guard was taken on board at the last moment, when 
she heeled over to starboard before going down, and 
in assuming the average inflow at 70 tons per minute, 


a | we are probably making an outside estimate. Now, 
to keep the vessel clear of this water it would have 
«| been necessary to E gwes the latter for a height of 


taking the higher lift, the work 
to be done would have required the exertion of 854 
net horse power. If we suppose centrifugal pumping 
engines to have an efficiency of but 50 per cent., or, 
in other words, if we regard them as only giving 
out, in the shape of water lifted, but half the in- 
dicated power devaloped in their steam cylinders, we 
still find that pumping engines exerting about 170 
indicated horse power would have sufficed to entirely 
counteract all leakage into the Vanguard caused by 
the blow of the Iron Duke. 

We have on numerous occasions dwelt upon 
the benefits to be derived by the employment on 
steamships of powerful centrifugal pumping engines, 
which, while under ordinary circumstances used for 
circulating the water through the condensers, shall 
in cases of emergency be available for pumpin 
from the bilge direct into the sea; and the loss a 
the Vanguard but furnishes additional evidence in 


support of the views we have emeny According 
to the statements made by Mr, cow of Keyham, 
before the court-martial, the circulating ps of 


the Vanguard were capable of raising 23 tons of 
eet pe See oan eee were going at 
ved by other evidence, 


to connect the circulating pumps to the bilge 
appears to have been made. evidence offered 
on this point is instructive, the chief engineer 
Stee oe St of eee i gota 
reason for not connecting i ps 

the bilge. her the tik Maiaa Gal Gh 
course have been started without the of 


ieacrenan of Bloat Iehenan os Se ores but 
their command a 
gels of Indapendent Scndgies cadens itch tas 





could have and started at their own discre- 
tion, it is to that they would have 
been so neglectful of duty as not to turn them 
to account, 
In the case of the Vanguard, had centri. 
fugal circulating engines been and had these 
been of the same nominal capacity as the 


ve 

whole 70 tons of water the minute 
but they would seckakie arate egy! : 
quite half of it, for it is one of the good features of 
such pumps that their can—so long as steam 
is available—in cases of emer, be readily in- 
creased considerably above that at which they are 
ordinarily run. The difference in the space occu- 
pied, too, by such an engine as will just do its 
regular work, and one which will do t 
times that amount of work if necessary, is so small as 
to afford aa ae Sane to fit up engines of 
abundant power. the case of Vanguard a 
superabundant supply of steam was available so 
long as the water could he eet oaue Se Se stoke- 
hole, and had she been fi with such pumping 
power as we have advocated, and had the pumpin 
engi they should have been—been so Inced 
that they were available, even after the of 
the main engi 


long enough to allow of her being got into shallow 
It is well known that the engine-rooms and 
stokeholes of our war vessels, from their neces- 
sarily large cubic capacity, constitute t sources 
of danger if they once become filled with water, and 
for this reason every care is taken for their protec- 
tion. But beyond this it is, we think, desirable that 
means sh be adopted to retain the command of 
abundant steam pumping power, even if the main 
engine and boiler rooms and we see 
no real difficulty in doing this, if once the import- 
ance of the matter is properly recognised, and cer- 
tain minor inconveniences submitted to for the sake 
of the great saf to be obtained. 

So far, in speaking of the pumping power, we 
have only argued on the assumption that nothing 
was done to diminish the inflow of water; but it 
must be remembered that one of the results of 
arresting the settling down of the vessel, by the 
efficient pumping, would be to afford additional 
opportunity for repairing to a ter or less extent 
the damage inflicted. tn iin cous of the Van 
the evidence available respecting this damage is too 
vague to enable any very precise opinion to be 
formed as to the possibility of repairing it; but 
there certainly is no reason for supposing that had 
time been available the inflow of water could not 
have been reduced in a very material degree, thus 
again facilitating the maintenance of the vessel afloat 
by the use of the pumps. 

The great lesson taught by all such catastrophes 
as that with which wefare dealing is the necessity of 
being able to bring efficient pumping power to bear 
immediately, and to thus save the fires from being 
put out by the rising water. We should ourselves 
advocate that inall our warvessels—where the boilers 
must necessarily be kept at a low level—at least 
one of the boilers should be specially protected 
against the chance of its fires being extinguished in 
this way, so that steam may be available for pump- 


We trust that the facts we have pointed out may 
show that the ram is not such a terrible w n of 
offence as to render the case of a vessel struck by it 
thoroughly helpless, at all events so long as the 
injury is inflicted in calm weather. In a rough sea, 
or in the case of the vessel struck being under sail, 
the circumstances might be different, as certain 
important questions of stability might then come 
into play. Into these questions we shall probably 
enter on an early occasion ; but in the mean time we 
have endeavoured to gorge Bang 4. Rcgen oc at 
steam-puinpi wer on shi e 

int ee 9 the Vanguard the inflow of Sacr 
greater than might have been readily dealt 
with by centrifugal pumping engines of a power 
with which such a vessel might very properly have 
been provided. 
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such economy has had the beneficial result of inducing 
a strict investigation into the past consumption, an 


by a series of careful researches, and the invention | Liverpool. 
Altogether the meee is highly instructive, and | sp 


of a most ingenious and effective water-meter, Mr. 


Deacon, the borough engineer, has not only relieved | presents many valua 
deration of authorities who are similarly affected by 


geological and other local causes. It a that 


mise their supply without interfering with the actual |at present the drainage of the Child Valley is 
ery imperfect. Most if not all the houses have | eq 


the difficulties of Liverpool, but has shown how 
other towns, by systematic supervision, may econo- 


wants of the inhabitants. Prevention of waste may |v 
then become a partial present substitute for increase 


Liverpool received a report (to which we shall pre- 
sently allude) from the engineer, as to the Childwall 
Valley and the yield of wells of the town. It was 
snbsequently resolved that the report be supple- 


mented by an explanatory statement as to the causes | report made to the Nottingham an 
Sewerage Board on the best method of utilising the 

sewage of the district, the purification of the Trent 
and its tributaries, supplemented by a further 
report on the above by Mr. R. Rawlinson, C.B., of the 
‘This is a large pond about 210 yards| Local Government Board. The first report has 
been made by Mr, M. O. Tarbotton, the engineer of 
the Nottingham Sewerage Board, and from it we 
‘The pond acts as a reservoir for the water from a/|shall select some interesting facts bearing on the 
proposed method for Nottingham, and also on the 


of the increased quantities of water pumped, or 
available and not pumped, and the reasons for the 
estimated diminishing yield of the wells. 

In his report Mr, Deacon first refers to the ¢ ‘hild- 
wall cistern. 
long by 60 wide, from which an overflow conduit 
hes been constructed to a ditch at a lower level. 


yathering-ground very favourably situated for filling 
it, and the level seldom falls below the overflow. | v 
When this pond was opened, some thirty years ago, | h 
springs were found at the bottom. When the water 
was sounded at several points it was found nowhere | o 
deeper than 6 ft. Mr. Deacon in his report enters |b 
into various details of the country surrounding |o 
the Childwall Valley, its geological nature, and the/a 
probable results that would arise from boring for | I 
more water. c 

Ile next takes up the question of sympathy be- it 
tween public wellsin Liverpool, instancing numerous 
eases in which fresh dug wells seriously influenced |r 
those previously existing. Near Bootle an additional |r 
well was sunk, and the yield of the station was in- 
creased from 621,660 to 1,462,000 gallons per day, |t 


but in consequence of this increase the level of aj of covered outfalls and open ditches. In the 


well three miles and a half off fell 4 ft., and its yield | v 


diminished, It was shown that by causing pumping | large, but inconstant, as the average range between 
its ordinary summer and flood levels is about 12 ft. 
was also discovered that with |The effect of discharging the sewage into the river 
reference to the diminishing yield of the wells, there | causes serious pollation and strong protests on the 
were influences beyond the increasing pumping at| part of the riparian proprietors, especially in 


to cease in certain districts, the yield in others in- 
creased, But it 


other wells, arising apparently from geological |s 
CAUSES, 


in the past, the report gives the comparative pro- | I 
duction of water by various wells in former and |t 


recent years, and iu all cases there was a lessened | volume of the river, the Trent water at Nottingham 


supply, giving an average rate of diminution equal | I 


to about two per cent. per aonum. Mr. Deacon| analysis of Dr. 


affords tables showing the yield of the public wells in| s 


the past, by which it is proved that in connexion with| very important as showing the purifying effect 
the wells still in use, works have from time to time | which a river of large volume has on sewage and 
been executed which have had the effect of in-| other impurities introduced into it. It appears that 


creasing the quantity of water pumped, and conse- | t 
quently it appears that between any of those|t 


operations not only has the actual quantity pumped | Thames and the Severn. It must also be borne in 
per hour been reduced, but the level of the|mind that the Trent has numerous tributaries 
water has fallen. It is true that up to the present | between its rise in Cheshire and Staffordshire, until 


time the different increments of water due to new }i 


wells, or extension of old wells, have exceeded the | passing into the North Sea beyond Hull. 


successive decrements between the dates of the diffe- 


rent operations, so that the total quantity now | detailsin reference to the meteorology, geology, &c., 
pumped is greater than in 1850; but in relation to | of the district, and thus affords a nid a 
the dimensions of the present works and the ex-|too often omitted from such reports, but which are 
agency of fuel in pumping, the quantity is less. | of absolute importance in guiding to a right con- 
n some cases it appears that the diminishing yield | clusion with respect to the disposal of sewage. It 
has actually overtaken the increase due to new | appears that the functions of the Sewerage Board 
are confined to the execution and maintenance 


works, 
In estimating the reason for the diminishing yield | « 


of the wells, Mr. Deacon enters into a lengthened | works, authorised by the Sewage Utilisation Act, as 
explanation. He enumerates specially four causes, | shall be deemed aegis for such objects, and the 
viz,: 1. The extension and improvements in agricul- | storing, disinfecting, an 
ture, by which the surface water is carried direct to | the district, and their authority does not extend to 
the watercourses; 2. The rapid increase of area by | the internal sewerage of the several districts, Con- 
sequently, Mr. ‘Tarbotton enters into a careful ex- 
ried by the sewers direct to the sea; 3. Similarly | amination of the existing outfalls,and the intercepting 
from the increased area of paved streets, from which | sewerage works in progress in the Leen Valley. These 
the water is conveyed to the Mersey by the sewers ; | matters being of purely local interest, and such as 
and 4. From the increased amount of water pumped | would require a map for their elucidation, must 
be dismissed in this article from detailed considera- 
In his conclusions Mr. Deacon states that the|tion. A very important point, however, has in the 
above facts prove that the water in the public wells | case of this district tobe borne in mind, that is, 
is regularly sinking to a lower level, or that if it be | the great increase of the river by storm flow arising 
maintained at a constant level, the water capable of | from sudden and excessive rainfall. While not ad- 
being Yes is a continually diminishing quantity. | vocating the 
It is, therefore, certain that the cost of well water entirely, Mr. T: 


building on land through which the rainfall is car- 


for manufacturing pu 8. 


in and around Live must be a continually in- 


creasing quantity. ‘The whole report, of course, 
only deals with relative quantities, and leaves at 





yo untouched the absolute quantity that might 


cesspools, the overflows in many cases entering the 


of supply. In July last the Water Committee of | watercourses, which are thus much polluted. 


favourable for sewage irrigation. ‘The present total 


ham receives the sewage of about two million 
In respect to the diminishing yield of public wells | people, including that of Birmingham, Leicester, 


obtained from the sandstone formation around 


le suggestions for the consi- 





== 





SEWAGE AT NOTTINGHAM. 


We have recently been favoured by a copy of the 
Leen Valley 


arious plans of sewage treatment that have been 
itherto suggested. 

Mr. ‘Tarbotton commences with a general review 
f the district. The area of it comprises the 
orough of Nottingham, with the adjacent parishes 
f Sneinton, Lenton, Radford, Basford, &c., having 
total of 12,896 acres or about 20 square miles. 
t includes an area of over 3700 acres of agri- 
ultaral land, containing chiefly a farming popula- 
ion. From its general character this land is 


ateable value is 452,483/., and the population, in 
ound numbers, is about 150,000. 

It appears that the sewage of Nottingham and 
he Leen Valley now runs into the Trent by means 


icinity of Nottingham the volume of the river is 


ummer. It appears that the river above Notting- 
Jerby, and the Potteries, but owing to the oxida- 
ion of this sewage during its flow in the large 
bridge ere | compares, according to the 


rankland, with Thames water 
upplied by the London companies. This fact is 


he watershed of the Trent is about 4076 miles, 
yeing only exceeded in England by those of the 


t falls into the estuary of the Humber, thence 
Mr. Tarbotton enters into a series of exhaustive 


vr of facts 


f such intercepting, outfall, and other sewerage 


distributing the sewage of 


ion of rainfall from 
suggests means by which a 
ion can be secured. a Rigen 


to the large infiltration into the sewers due to the 
magnesian limestone on which Nottingham is 
founded, this rock being everywhere prolific with 


rings. 
He next draws attention to the pollution of the 
river and sewage by manufacturing refuse. About 
twenty bleach works em daily into the Leen 
nearly 2,000,000 gallons uid refuse, an amount 
ual to the sewage of Coventry, which contains a 
population of some 50,000. is refuse contains 
grease, waste bleaching powder, chalk, &c., tending 
of course to make the sewage of the Nottingham 
district still more impure and proportionally - de- 
filing the Leen and Trent. Mr. Tar ton suggests 
various methods of purifying this refuse before it 
leaves the works, a subject that has been already 
entered on in detail in our last two volumes, He then 
gives a description of two or three engineering 
operations that must be carried out, such as the 
ame es diversion of the Leen, and other means, 
fore the sewage of the district could be dealt 
with for purification or application, the details of 
which we must pass by. 
A most important question is the volume of the 
sewage that will have to be dealt with. Toarrive at 
this Mr. Tarbotton estimates the present popula- 
tion of the district at 152,000, and this, at 30 gallons 
per head each, would give a volume of 4,500,000 
gallons now to be dealt with. By careful gauging, 
however, he finds that the total would amount to 
about 5,000,000 gallons as a daily average for the 
year. Another question raised is the quality of the 
sewage, and from careful analysis of various samples, 
it appears that the Nottingham sewage affords a 
fair, although not a strong manurial value in respect 
to its nitrogen, organic carbon, and phosphates. 
Elaborate tables are given in the report showing the 
data on which the question of the quantity and 
quality of the sewage have been founded. 
A careful inquiry is made into the various modes 
of dealing with sewage in the Nottingham district, 
as of precipitation, filtration, irrigation, &c. It is 
unnecessary for us to examine these, as they are so 
frequently brought before our readers. r. Tar- 
botton dismisses all but irrigation, and proceeds to 
show that the nature of the soil, levels, and other con- 
ditions in which the Nottingham district is placed, 
decide in favour of that plan alone, combined, 
however, with a land filtration as a concomitant. 
There is no land in the vicinity of the Notting- 
ham outfall of sewers fit for sewage works of this 
kind, but Mr. Tarbotton finds a suitable area in 
Stoke's Fields, beyond Colwick, a large plain of land 
being there formed by a sudden detour of the Trent, 
The total area is about 1800 acres, The soil is of 
light poor land, consisting of alluvial drift, princi- 
pally of porous gravel with a thin crust of vegetable 
soil. It is fairly drained, and shafts have been sunk 
which show that by proper under drainage, the sub- 
soil water-level might be permanently lowered. 
The greater portion of the surface of the land is 
well above flood level. ‘Thus all the circumstances 
favour the plan of irrigation. 
Consequent on these facts Mr, Tarbotton has ad- 
vised the Board to purchase 400 acres of this Jand, 
or to lease it for a period of 21 years, so as to use 
it as a sewage farm, after being properly drained 
and otherwise pre He proposes that of this 
150 acres should devoted to intermittent filtra- 
tion, and that the remaining 250 should be employed 
for the thorough utilisation of the sewage by farm- 
ing all kinds of crops. The details of the laying 
out of this farm he describes, together with the con- 
struction of tanks for settlement and other matters 
preparatory to allowing the sew to run on to 
the farm, his object being to regu the flow by 
storage tanks so that each part of the farm could 
be irrigated at pleasure. 

In getting the sewage to this land Mr. Tarbotton 
proposes to use gravitation as much as possible so 
as to lessen the expense of Pamping, describing 
each locality which will have to be dealt with in re- 
spect to details of new mains and subsidiary sewers, 
outfalls, &c. A rough estimate gives an amount of 
2,000,000 gallons to be pumped and 3,000,000 
to be by gravitation to the farm, giving the 
total of 5,000,000 gallons} already mentioned as 
the average daily sewage of the district. The total 
quantity to be ped, which would be done in 10 
to 12 hours , would be equal to 500 cubic feet 

minute. The height of the lift would vary 
13 ft. to 15 ft., and the of 
main about 1800 ft. At ordinary times 
of 20 horse would do the 


i 
z 





e fully describes the method he recommends, not 
only in respect to the rainfall, but also in regard 


engines of power would be provided so as to 
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prevent any chance of accident. The pumping 
main W be 21 in. in diameter, These and a 
variety of details of the work are given in a schedule 
in which Mr. Tarbotton affords an estimate of the 
whole to cost 98,0007. 

A supplementary report on this scheme by Mr. 
Rawlinson, C.B., is oe in the ndix, in which 
is the remark: “* The rt of Tarbotton is 
fully approved by me,” e are quite aware of the 
difficulties that the Nottingham authorities have 
had to contend with during the last few years, and 
are well acquainted with the district. . Raw- 
linson’s views give unqualified approbation of the 
details of the plan, and we cordially join in expres- 
sing the same views, 

In conclusion, Mr, Tarbotton is to be congratu- 


lated on the science, common sense, and impartial | si, 


manner which he has shown in investigating the 
necessities and {suggesting the remedy. A _well- 
known town in Warwickshire, Leamington, had to 
incur an expense of 20,000/. to give its sewage of 
some 20,000 persons almost for nothing to the Earl 
of Warwick, or at the rate of one pound per head. 
Mr. Tarbotton hopes to remove the sewage of 
150,000 at the rate of something like 13s. 4a. per 
head, but to retain any profit gained by the sewage 
farm. We heartily wish him success, and hope to 
find in Nottingham a first instance of a corporation 
becoming successful sewage farmers. 








PATENTS.—No. II. 
NOTES FOR THE GUIDANCE OF INVENTORS. 
By W. Liorp Wiss, A.1.C.E, 


UNITED KINGDOM. 

Extent—121,607 square miles. 

Population—32,412,010. 

Products—Manufactures—Remarks.— Mining, as 
is well known, forms an important branch of in- 
dustry in the United Kingdom : the mineral produce 
in 1872 was valued at nearly 59,000,000/. The 
mines include arsenic (15), barytes (25), coal (3001), 
copper (117), iron (266), iron ites (35), lead 
(455), tin (162), zine, &c. (78). is list does not 
include clay workings and other earthy minerals, 
coprolites, &c., or salt, the exports of which latter 
in 1872 represented 789,185/. In that year there 
were 153 companies engaged in smelting, metal ex- 
traction, &c, 

It would be impossible to enumerate the whole 
of the multifarious manufactures conducted to a 
greater or less extent in the United Kingdom, but 
among them may be mentioned agricultural imple- 
ments (of which there are in England and Wales 
alone 3617 makers), alkali (soda) (exports during 
1873, 2,929,006/.), apparel (exports during 1873, 
3,437,410/.), arms, ammunition, &c. (exports, 1873, 
1,381,222/.), asphalte; baskets, bread and biscuit- 
making tools, boilers, bolts, nuts, &c., boots and 
shoes (exports, 1873, 1,707,886/), beer and ale (ex- 
ports, 1873, 2,422,020/.), bricks, tiles, &c.; carpets 
fe jially in the West Riding of Yorkshire and 

idenuinaten, candles, candle-making apparatus, 
cannon, carriages, chemical apparatus, chemicals 
(exports, 1873, 1,754,797/.), clocks, corks, cotton 
machinery, cutlery —— y in Sheffield and neigh- 
bourhood) ; electro-plate, earthenware (copecial ly 
in North Staffordshire, Leeds, Worcester, and Derby- 
aes Dace and ao a: machinery ; 

-making apparatus, meters, &c., glass (especially 
+g ordshire, Lancashire, 


in Newcastle, — — 
Birmingham, Stourbridge, and Bristol), gutta-percha; 
horticultural implements, hydraulic qusdiinndy, kak 
ware (South Staffordshire, Warwick, Worcester, 
Sh ire, Derby, Glamorgan, Merthyr Tydvil, 
Birmingham, Glasgow, &c.); india-rubber manu- 
factures (exports, 1873, 90%287/.), jewellery; leather 
and leather goods, linen ( y, East of Scotland, 
Ulster, Connaught, Munster); metal work in all its 
branches, musical instruments; nails; oil, &c., 
ordnance ; paper, gay ony hotographic 
a tus, printing machinery, type, &c.; railwa 
mot sonleds machines, ships, &c. (London, ive 

1, Sunderland, Plymouth, Portsmouth, Chatham, 
full, Bristol, Whitby, Yarmouth, Newcastle-on- 
Tyne, Whitehaven, Greenock, Glasgow, &c.), silk 
goods, 4 nny London, Cheshire, Lancashire, 
Paisley, Glasgow, &c.), signalling apparatus for 
ships, railways, &c., soap, spirits, steam engines 
(exports, 1873, 2,927,6172.), steam machinery of all 
kinds, sugar, surgical instruments ; and 
telegraph apparatus, tools of all kinds; watches, 
&c. (London, Liverpool, Coventry) wire, wire rope, 
wood-working machinery, &c. 


The iron manufacture is most important. In the 
ear 1872, pe poe ype ar fhe were smelted. 
ere were at w 6 mi orges 7311 
moa | rane and 1015 rling al here 
were manufacturers engaged production 
of tin, terne, and black plates, 

The textile manufacture is also im it; the 
number of factories in the five of tex- 
tile fabrics, the number of spinning spindles, and of 
power looms, being as follow : 














|Factories. Spindles. Looms. 

Cotton... 2655 | 37,515,772 | 463,118 
Wool, &e. ... 1925 3,266,703 58,527 
Worsted | 698 2,182,792 | . 81,747 
Flax, &c. mo 620 1,712,001 51,601 
s ‘ 818 1,114,703 10,002 
Total... ...| 6710 | 45,791,971 | 664,995 











Telegraph construction forms a very important 
branch of industry, there being in London alone 
some 95 offices of telegraph companies, telegraph con- 
tractors, instrumentmakers, cable manufacturers, &c. 

The railways (of which there are about 16,000 
miles worked) and the shipping of the United King- 
dom, also afford great scope for the advantageous 
exercise of sound inventive talent, 

It is needless to point out that the superficial 
extent and population of the United Kingdom afford 
no criterion of its importance relatively to other 
countries as a field for inventors. It was here that 
invention was first encouraged by the system of re- 
warding by patent the inventor or first introducer 
of any new manufacture, a circumstance which has 
at once made this country the finest field in the 
world for inventions and its people pre-eminent as 
a manufacturing nation. 

Hence the introducer of any useful invention, 
although he will have to work hard at first, has an 
unexceptionable field before him in the United 
Kingdom, whatever may be the branch of industrial 
arts to which his invention may relate. 

laws, &c., relating to Patents.— Statutes 2] 
Jac. I, ¢. 3 og: 1623], 5 and 6 Will. IV. c. 83 
— 0, kK. 2 and 3 Vict. c, 67 [August 
24, 1839], 7 and 8 Vict. c. 69 [August 6, 1844], 
15 and 16 Vict. c. 83 [July 1, 1852], 16 Vict. ¢. 5 

February 21, 1853], 16 and 17 Vict, c« 115 
aeaee 20, 1853], 22 Vict. c. 13 [April 8, 1859], 
14, 1870]. 


33 and 34 Vict. c. 27 [Jul 
October 1, 


regulations, and orders 


Rules, 
1852, 


1854, February 23, 1859, December 17, 1866, May 
14, 1867, July 1, 1871, February 11, 1873. Rules 
to be observed in proceedings before the Privy 
Council under the Act 5 and 6 Will. IV., intituled 
“An Act to amend the Law touching 

Patent for Inventions.” 

Grantee of Patent.—The person to whom a 
patent is granted may either be the actual inventor, 
that is, the person in whose mind the invention 
was actually conceived, or he may have learnt the 
invention during his travels abroad, or it may have 
been communicated to him by some person resident 
abroad. 

If several persons simultaneously discover the 
same thing, the one who first communicates it 
to the public under the protection of a patent 
becomes the legal inventor, and is entitled to the 
benefit of it. If a servant, while in the employ- 
ment of his master, invents a thing, the inven- 
tion belongs to him and not to the master; but if 
an inventor employs mechanics to work out the 
details of his invention, and to carry his idea into 
execution, anything 5 ted or invented by an 

person so employed, and subsidiary to such i is 
the invention of the employer. 

~It is very usual where an inventor resides abroad 
fcr him to send a full description of his invention to 
some one resident in the United Kingdom, in whose 
name the patent is taken out. The inventor's name 
is, however, also given, and the patent is held in 
trust for, and can be readily assigned to him, by the 
in whose name it has, as a matter of con- 
— been taken out. me 

t is a common error to suppose that a person 
finding money to take out a patent becomes entitled 
to couple his name with that of the actual inventor, 
as if he were a joint inventor. This renders a patent 
invalid. The patent must (unless in respect of a 
communication from abroad) be in the name or 
names of the actual inventor or inventors only. 





On the other hand, an invention made by two or | 


October 15, 1852, December 12, 1853, July 17, | sical 


more persons jointly eannot properly be patented in 


t the subject 

it must be f thing manufactared, or for 

or a or for a 

ufacturing process, Moreover, the invention 
must be new, and it must be useful. P 


best classification of patentable inventions is that 
of the late Mr. Carpmael, as follows :—*“]. A new 
combination of mechanical parts or instruments 
whereby a new machine is though each 
of the parts be separately old and well known. 2. 
An improvement on any known machine, whereby 
such machine is rendered capable of working more 
beneficially, 3. The manufacture of a new vendible 
substance, whether uced by a chemical or me- 
chanical process. 4. When an old manufacture is 
improved by some new method of working; the 
means of producing the improvement, whether 
chemical or are in most instances 
patentable. 5. The application of a known sub- 
stance or material to a new purpose, and also the 
application of old machines in manufactures to which 
they have not before been applied, when a bene- 
ficial result is obtained, is the subject of a patent.” 





to ob- 
vestry, 
porty im 
2 om 
8 Park, was described as 
that ought to be 
above-mentioned 
had been made in 
several days after filthy condition 
, ; , and after divers attempts had 
made to improve its state. Despite these attempts at 
improvement, there were still left many reasons why the 
dwellings should be condemned under the Act. The chair- 
man of the Sanitary Committee moved the adoption of the 
of the medical officer, ly stated that it in 
¢ ted the disgraceful state of the property at 
was reported to the vestry. He supported ry 
| visitation the wretched condition 
property existed. It appeared that the houses, 
scarcely came under the operation of the Artisans’ 
Act, but the fact that action had been taken had 
led to immediate and great improvement in the sanitary 
condition of the place. As a matter of course, there was 
opposed discussion on the medica] officer's report, 
but such evidence was brought forward that the report was 
eventually adopted. It a rs that the medical officer 
had not made the worst of the case, St. Pancras, as a 
parish or district, certainly presents many chances for the 
vigilance of its medical , who, if he attempts to do 
his duty, will, we fear, fall a victim not only to over phy- 
cee ust also to the idisuynerncian of that parish, 
w berations in vestry are generally more charac- 
terised by force than common sense. - 


Tue Antrsans’ DwELiines Act.—We are glad 
St. 


E 


however 
Dw 





Long » to 

place ; such, at least, we understand to be the 

tention of those in charge of the jwork. 

were completed about two months ago, and 

consists in the boring of the holes in which 
yeerine are to placed. These 

and will require the labour 


undermined the cuttings aggrega 
7542 ft. in m Ya height from 8 ft. to 22 ft. and 
in width from 12 ft. to 13 ft. There is » roof 10 ft. thick be- 
tween the mine and the water ; and the latter, at the outer 
: ft. deep at low tide. Between 

piers are left, which now 


are bei 
ft. apart. of these openi be filled 
cerine, in charges of 8lb. and 10 lb., and‘all will 
ofr filled with the same ex- 
. This 


by gas pi 
This wil be done daring z the cold weather, when the 
ni cerine is grea’ 
to the explosion, the cofferdam oh 


5 


diminished. 
Previous be broken 
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FOREIGN AND COLONIAL NOTES. ; 
South Australian Railways.—There are now 196 miles 
of railway in South A ia, of which 1334 miles are 
worked by locomotives, while horse power is used on the 
i ber eer 9 of the Port line, as it is termed, 
Port Adelaide is 7} miles, while that of 


as far as Barra; there is only one through train per day, 
but toand from Gawler there are three trains in all. There 
is a branch from the Northern line to Kapunda; this 
branch leaves the main line at Roseworthy. There is also 
a loop line from Port Adelaide to Dry Creek, a distance of 
five miles ; there is further a tramway from Strathalbyn to 
Victor Harbour, and a tramway from Port Wakefield to 
Hoyle’s Plains. The total receipts from South Anstralian 
railways in 1873 were 155,2541. A railway from Adelaide to 
Glenelg, a point on the seashore a short distance from Ade- 
laide, i been recently completed. A railway 45 miles in 
length in the south-eastern district of the colony, which 
will connect Narracoorte with the sea-board, is now in 
course of co ion, as is « line between Port Pirie and 
Gladstone in the northern district. The South Australian 
legislature bas further approved the construction of a line 
from Kadina to Port Wakefield, 32 miles in length. 

The American Mail Service —The United States Post 
Office has completed arrangements for a mail service be- 
tween Baltimore and Brazil and Rio de Janeiro by the 
King line of steamers. A monthly mail is to be de- 

tehed. A contract with the Garrison line expired 

tember 1. 

Rolling Stock on the Baltimore and Ohio.—At the 
commencement of the fiscal year, 1874, there were in 
service on the main stem and branches of the Baltimore 
and Ob‘o Railroad 473 locomotives. During the year 36 
first-class locomotives were purchased and built, making 
the total number at the close of the year 509. Of these 
engines, 87 were passenger and 422 freight locomotives ; 
468 were first class, 33 second class, and 7 third class. On 
the Central Ohio division there were 31 engines, and on the 
Lake Erie division 9, making a total of 549. ‘The number 
of cara in service at the commencement of the year on the 
main stem was 10,553. 

Sydney (N.S.W.) Railways.—A proposal has been made 
for extending railway communication into Sydney, New 
South Wales. The idea is to carry a line to Goulburn- 
street. 

Steel Rails in Spain.—The Northern of Spain Rail- 
way Company has introduced steel rails upon its lines 
with considerable success. A notable reduction in the 
working charges has been secured by this means. 

Coal in British Columbia.—We learn that 100 acres of 
coal land at Laas gong near Nanaimo, in British Columbia, 
were reeently sold by auction at 165 dols. per acre. The 
purchasers were Messrs. Dunsmuir and Co. 


A Russian Rail Contract.—MM. Blondianx and Co., 
of Thy-le-Chiteau, are stated to have concluded a con- 
tract for 10,000 tons of iron rails for a Russian railway 

The Bagdad Railway.—A considerable staff of engi- 
neers and surveyors, r the superintendence of Mr. W. 
Loftie Stoney, C.E., has left for Ismidt in order to make a 
preliminary survey of the country, which the first section 
of the Bagdad Railway, about to be constructed at the 
private cost of his Imperial Majesty the Sultan, will tra- 
verse. 

Virginian Coal.—Anthracite coal in large quantities has 
been discovered in the Shenandoah Mountains, in Virginia, 
19 miles from Harrisonburg. 

The Russian Navy.—The Russian navy is now composed 
of 29 ironclads, and 196 other vessels, carrying altogether 
521 guns. The sate burthen of all these ships is 
172,401 tons, and the aggregate force of their engines is 
31,978 horse power. Of the 20 irone 27 are in the 
Baltic, and 2im the Black Sea. The personnel of the fleet 
comprises 81 admirals, 1224 other officers, 513 mates, 210 
artille ry officers, 145 engineers, 545 mechanicians, 56 
officer-constractors, 297 officers of the Admiralty, 260 
surgeons, 480 civil officials, and 24,500 sailors. 

Rowmanian Railways.—A law relating to the construe- 
tion of certain new lines in Roumania has just been 
adopted by the Roumanian legislature. The law an- 
thorises the Roumanian Minister of Public Works to sign 
a contract in conjunction with Mr. Power, agent for 
Messrs. G. B. Crawley and Co., of London, for the con- 
struction of a branch line from Ocna to Telega, the main 
line extending from Ployesti to Predeal, and from Ocna to 
Adjad. To provide for the cost of this line the minister is 
authorised to contract a loan on behalf of the State for 
1,700,0001. This loan is to bear interest at the rate of 
7 per cent. per annum, and the issue price is not to be less 
than 91. 

American Steel.—A new steel mill at Seranton has been 
brought into operation this month. American railroad 
companies now fully appreciate the advantages of steel 
rails. 

New South Wales Reilways.—A commencement is 
about to be made with the construction of a line from 
Moama to Deniliquin. The line, which will be about 47 
miles im length, will be constructed at a cost of something 
like 150,0001, or 160,000/., including rolling stock. The 
work will be commenced at the Moama end of the line; 
the preliminary operation of clearing and fencing will be 
first proceeded with. The whole of the work of construc- 
tion will be undertaken by the Moama and Deniliquin Rail- 
way Company itself, and it will be managed by a gentle- 
man of considerable railway experience. The directors 
pote ggEES es Spee for the rails required for the 


ENGINES OF H.MS. “DEVASTATION.” | 


we publish another two-page illustration showing the engines — 
in plan, while we also give on the present page an outline 
cross-section of the vessel showing the position which the 
engines occupy. 

As will be understood from our engravings the Devastation 
is propelled by twin-screws each driven by an independent | 
pair of engines. These engines, which have been constructed | 
by Messrs. John Penn and Sons, of Greenwich, are of that 
firm's direct-acting trunk type which has been adopted with | 
so mach success in many of our war ships, and they have | 
cylinders 88 in. diameter, and trunks 56} in. in diameter, | 
the trunks reducing the effective area of the pistons to that 
due to a diameter of #0 in. The cylinders are steam jacketted 
at both sides and ends, and the stroke of pistons is 3 ft. 3 in. | 
The engines are fitted with expansion gear which enables 
the steam to be cut off at any required part of the stroke. | 
The main slide valves are double ported and fitted with an 
equilibrium ring by which the pressure of the valve against 
its face is very much reduced. The expansion valves are 
ef the gridiron form with a varying stroke and cut off. 
The admission of steam to the engines is regulated by 
equilibrium valves which are worked by screws and | 
suitable gearing led away to the starting platform. To insure | 


hoisting the ashes. The weight of engines and boilers com- 


plete, with water in boilers and condensers, and including 


Whirna our last number we published a two-page engraving | spare gear and all the fittings above enu is 985 
showing—partly in elevation and partly in section—the | or but 2.96 cwt. per indicated horse Someries ae 
twin-screw engines of H.M.S. Devastation, and this week | working at full power on the official trial. 


The following results were obtained on the official tri 
September 2nd, 1872: ea 


ft. i 
Draught of water, forward wal ~ “4 
* Ok a aia ae ee 
Mean & a ie whe 26 5 
Immersion of upper edge of screw 7 2 
Nominal horse power ou te jinn 800 
Pressure of steam in engine room ie 27 Ib. 
Full Power. Half Power. 
Revolutions ... ssh aa 76.76 63 7 
Mean pressure in cylinders, 
starboard ... -» 22.066 12.88 
Mean pressure in cylinders, 
port joe om 21.53 14.41 
Indicated horse power, star- 
board n i .. 9350.21 1566.03 
Indicated horse power, port 3278.5 1838.89 
knots. knots. 
Speed of veasel 


el. as 13.839 11.909 
Immersed midship section 1460 square feet at 26 ft. 
5 in. dranght. 
Coefficient 582. 


During the full power trial the total power developed by 


ready handling of the engines, small auxiliary slide valves | the two pairs of engines was thus 6637.71 horse power, and 
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are fitted to each cylinder, as shown in the section published 
last week. 

Each pair of engines is fitted with a surface condenser 
containing 5432 3-in. tubes 6 ft. 34 in. long, the condensing 
surface for each pair of engines being thus 6710 square feet. | 
The tubes are packed with screwed glands and tape packing. 
The air pump and the circulating pumps are double-acting, | 
and are worked direct from the pistons. The condensing 
water is drawn through the tubes, and the steam admitted 
to the outside. The feed pumps are fitted with self-acting 
gear which prevents air from being forced into the boilers, 
which would be detrimental to the vacuum. 

The crank shafts are in two pieces, with solid couplings 


the areas of firegrate, heating surface, and condensing sur- 


| face per indicated horse power were thus as follows : 


Area per! .HP. developed 
on Pall Power Trial. 


sqr. ft. 
Firegrate ... “_ ane ani 0.112 
Heating surface ... ad ‘be 2.68 
; + superheating 
surface .. — bee poe 2.96 
Condensing surface hie che 2.02 


Altogether the performance of the engines of the Devasta- 


| tion has been highly satisfactory, and they have added 
| another to the numerous successes of their makers. 


forged on. The turning gear consists of a worm wheel and | 


worm worked by means of a long ratchet lever by hand. 
The disconnecting coupling is fitted with four steel pins 
which can be drawn out of gear by means of screws and 
ratchet spanners. The thrust of the propellers is taken by 
a bearing fitted with ten movable collars. 

The screw propellers are 17 ft. 6 in. diameter and 19 ft. 
6 in. piteb, and are so fitted that the pitch can be varied 
from 17 ft. to 22 ft. The number of blades to each is four, 
and the propellers are formed on the Griffiths principle. 

The boilers are eight in number containing 32 furnaces, 
the four boilers in the fore stokehole having four furnaces 
each, while of the four boilers in the aft stokehole, two 
have three and two five furnaces each. The length of bars is 
6ft. 6 in., and the width of furnaces 8 ft. 2 in , the total 
fire grate area being thus 742 square feet. The boilers, 
which contain in all 2592 tubes, 34 in. in diameter, and 6 ft. 
long, are of the usual type, and carry a working pressure of 
80 Ibs. per square inch. The total heating surface is 





Davery’s Hypraviic Pumprna EnoIne.—We are re- 
quested by Mr. Henry Davey to state that his arrangement 
of hydraulic pumping engine described by us last week is 
patented. 





_ Quapruriex TELEGRAPHY.—A quadruplex instrament 
is now working on a wire of the Western Union Telegraph 


| Co., running between New York and Baltimore, and accom- 


17,806 square feet. A superheater is fixed ineach chimney, | 


of which there are two, the total superheating surface ex- | creditors of the company to send in on or before the Ist of 


posed being 1866 square feet. The chimneys are telescopic, | 


and are fitted with hoisting gear and shell-proof gratings at | 


the bottom. 


The length in the ship occupied by the engines is 32 ft., | 


and that by the boilers 80 ft., this latter leng:h being | 


divided into two equal compartments, separated from the 
engines and each other by water-tight bulkheads. 
Telegraphs are fitted between the engine rooms and the 
bridge, and in addition to the ordinary means of ventilation, 
fans are fitted driven by independent engines. A powerful 
fire engine is provided with pipes leading to all parts of the 





| 


| new company which 


| 


| 
| 


| 


plishes the following results. It affords two circuits be- 
tween New York and Baltimore, one to send business con- 
tinvously from Baltimore to New York, and the other to 
send business from New York to Baltimore. The other 
two cireuits on this same wire (the instrument furnishes 
four cireuits) are cut at Philadelphia, affording two circuits 
between Philadelphia and New York, and two circuits be- 
tween Philadelphia and Baltimore. Twelve operators are 
engaged upon this one wire. 


Tue Town Manvre Company.—Recently we gave an 
account of the operations of this com at Bilston. In 
the daily papers a notice has been published requiring the 





November their names, addresses, particulars of claims, 
&c., to the liquidators in Chancery, Messrs. Daniels and 
, E.C., accountants, appointed under 
a resolution to wind up the Tp hy dag ae liquida- 
wid the oon “f obligations hich they bad sored 
ri¢ com: igations unto which they en 
by the purchase of Manning’s patent for the treatment of 
sownait, Ga. One Gee i to the formation of a 
ill commence novo, freed from the 


ineubus that bad i rendered their a at 
ee eae loss. Under sach new 
arrangements we believe that the company have every 


ship. Engines are also fixed for moving the capstans and | prospect of success. 
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DIAMETER OF CYLINDERS jon one ere ies + 

” OF TRUNKS , oes _ we 8 
EFFECTIVE DIAMETER OF CYLINDERS ne oa § 
STROKE 3 


NUMBER OF CONDENSER TUBES FOR EACH PAIR 
OF ENGINES , eee eee eee 5432 


DIAMETER OF CONDENSER TUBES, OUTSIDE 
LENGTH = * “ ke eee 
AREA OF CONDENSING SURFACE FOR EACH PAIR 
OF ENGINES = ins om — 6710 sq. Fr. 
DIAMETER OF SCREW PROPELLERS (GRIFFITH'S) 
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6 6 


PITCH OF SCREW PROPELLERS (Vanriapie From 17 FT. LENGTH OF FIREBARS 
| TO 22 FT.) ide ms! snd ies es 19 6 WIDTH OF FURNACES 
NUMBER OF BLADES go gw Sa a 4 AREA OF FIREGRATE ... ... ... ae 742. 8Q. FT. 
NUMBER OF BOILERS one id Pe: ioe 8 HEATING SURFACE .,.. ios eee coe AG GOUO as | 
FURNACES st So , ves 32 | SUPERHEATING SURFACE ... wis see es 
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7 , - receipts, proportion borne by these to mileage and Scottish 16.4 per cent. of mileage carried 8 cent. of the 
OUR RAILWAY SYSTEM. tothe popalaton, but thi table commenses with Ue yout Passengers; and the Tish 19 ‘par cont. of ar i 4 
On the presen pages 276, 277, , we re- , the facts accessible for previous years, ried only per cent., notwithstanding that 
produce from the Times some exceedingly complete Tables | even for the it covers it is in many respects incom- lance of tourists and travellers for pleasure would probably 
containing data respecting the progress and present develop- | plete. Table No. V gives the tania miles run, tho mitiage be much in favour of these In goods traffic the 
ment of our railway system. These Tables are well worthy | now worked on the block system, and some of the are not different from those of passenger 
of preservation for reference, and at the present time, when of accidents to passengers from causes beyond their own e, except that falls still further into the rear. 
the fiftieth anniversary of the opening of the Stockton and | control. Tables Nos. VII. and VIII. contain the chief | Her lines carried, in 1874, only 1.66 per cent. of the total 
Darlington Railway bas just been brated, they possess | facts relating ts agin ont to epenee operas and to teumage of the United Biogas. the Doolin Bass coavied 
more than ordinary interest. Respecting them our contem- | revenue ; and the Sixth gives the net and their par et cadre SS ie cent. for England. In 
porary speaks as follows : proportion to capital. which relates to | order to accommodate the trains in England, 
‘The following tabular statements, which have been railways as property, or bears upon their value as means of | during me ae 1874, ran 14,294 miles for every mile of 
compiled with great care from official sources, will be found | investing mer ome! be di a consideration and | railway ; while those in Scotland ran 9232 miles, and those 
to present a concise view of the growth of railway enter- | comparison of the various facts which tables contain. | in Ireland 4433, passenger and goods trains included. These r 
getse in the Dulted iagiem foun the yeas S5Dke Dn ase. | 20 tenets ee Sane it appears that the railways of Pe Soe Ene sleas, Re saligtaws total of 
sent time. Commencing in 1843, they are given for that | the United Kingdom have increased more oo 125,931 train miles run; and for the U: Kingdom a 
year, for 1851, 1861, 1871, 1873, and 1874; they are ar- | in the 31 ween 1843 and 1874, or from miles total of more than 200 millions of miles. When we tarn 
ranged in such a manner as to show the chief facts not only | to more than 16,000 ; and that this increase has been regu- Se gueeibans of sorentinewe, wo See Sis tables thoy eau 
for the United Kingdom as a whole, but also onperetely for | larly progressive and is still continuous. During the — which are less favourable to The average cost of 
England and Wales, Scotland and Ireland. The special years from 1843 to 1851 the increase was at the rate of English meow has been . mile, against an 
advantage of the introduction of the Fd 1873 is that its | milesa year. In the next decennial period it fell to 397 gene ee 71. for and of 14,0301. for Ireland. 
returns exhibit the immediate effect of the greater facilities | miles a year ; and in the next, ending with 1871, it rose to | This is not actual cost of construction, but “ capital ex- 
for third-class passenger traffic which were afforded by the | 450 miles a year. In 1872 and 1873 the increase was 696 pater ;” and it therefore includes sums wasted in li 
principal railway companies in 1872; and the introduction | miles, or 348 miles a year; e increase of 1874 was . For many years the law of a single com- 
of the year 1874 serves to bring down the facts as nearlyas | 377 miles. Of the 16,449 miles opened last 11,622 | pany are known to have averaged 10001. a ; and these ‘ 
possible to the present time. Each of the Tables is, in a | miles, or jaagd eg cent of the whole, were in and | amounts have swelled the total of 2 millions of 
great measure, independent of those which follow or pre- | Wales; and the remaining 4827 miles or 29.4 cent., | pounds sterling expended upon Pagieh . If the cost 
cede it. The First Table sets forth the number of passengers, | were divided almost equally between Scotland Ireland. | of English lines had not exceeded the cost of the Scottish, 
the proportion between the different classes, the amounts | Scotland, however, has slightly the ad , having 2700 | the total cost of our railways would have been less by more 
paid for travelling, and a variety of averages inferred from | miles, or 16.4 per cent. ; leaving for 2127 ‘aie or | than 200 millions sterling Ene Bhenachealiy been, and the 
the foregoing data. Tables II. and III. contain the mileage | 13 per cent. The inhabitants of the smaller divisions of the | net receipts, which in England last year were over 22} mil- 
of railways as compared with the area of the country and | kingdom do not use their railways to = the | lions, would have an a e dividend of more than 
with the population, as well as the proportion of journeys | same extent as the dwellers in land ; for English | 7 per cent., of an average dividend of less than 44. ‘ 
and of receipts to population. Table IV. shows the | 70.6 per cent. of the total mileage carried, in 1874, no less | Taking the two countries generally, it is obvious that the € 
principal facts relating to goods traffic—the tonnage and | than 88.54 per cent. of the total passengers; while the | engineering difficulties to be encountered in Scotland must 
TABLE No. L—PASSENGER TRAFFIC. 
Number of Passengers. Passenger Receipts. Average Fare per Head. ‘ 
1843 1851. | 1861. 187i, | 187% 1874. 1843. | 18651. 1861. 1871. 1878. 1874, | 1849. | 1851. 1961. [tem 1873. | 1874. 
ENGLAND AND WALES: | ae ris SA BE ee ae £ £ £ js die de oe ow oe a, 
First-class... 3,919,570 | 8.652.530 | 18,058,410 | 30,092,538) $2,474,219) 33,099,105] 1,828,901, 2,215,527] 2,676,354) 3,504,124! 3,687,638, 3,785,1976 94 16 14 2119 2 4 (2 3 2 
Second-class 9,163,758 | 26.496,522 | 45,857,582 | 73,011,105) 62,866,761, 64,329,821) 1,195,061) 2,719,738) 3,489.971| 4,596,317) 3,438,122 4,529 6192 | \2 a Bz em ee 
Third-class p,210,009 | 35,317,240 | $2,381,380 |225,449,308 306,124,106 925,655,015) 359,924) 1,977,710, 8,535,127) 6,692,971) 9,940,061) 10,628,286)1 jl 1g (0 103 0 7 oO 70 7% 
Total 70,486,292 |145,707,372 |928,552,946 401, 465,086 423,083,941] 2,888,876 6,912,975 9,701,452 14,798,412 17,066,431 17,888,0423 1g 1 114 r 4 |0 10% (0 10 6 103, 
SCOTLAND Tight ee sgit Tima Sle TRIN AP TEGED [awer Ry are Yea Bd 
First-class... 261,849 759,926 | 2,872,074 | 8,600,786) 8,952,419) 4,261,473 41,877| 145,636, 265,092) 379,626, 414,478, 440,437,3 24 |3 of 24/2 1443/2 1 2 oO 
Second-class 894,818 1,744,490 | 2,054,124 | 3,687,070' 3,499,983| 3,769,485 60,714) 164,813) 170,757; 268,108) 240,371)  257,5361 11065 1 8 jl of it 41 4 
Third-clase 1,942,648 6,775,533 | 12,818,359 | 23,832,018) 30,060,394) 30,189, 984 67,242, 309,810) \ 951,413, 1,222,106; 1,239,068 0 O1l 0108 0 93 0 Of 0 Og 
Total 3,099,115 0,279,949 | 17,244,507 | 81,110,874 87,612,796) 98,220,802] 169,858 620,259) 994,064) 1,690,147] 1,876,905 1,987,041 1 [1 4 |1 19 | Of i o 1 
IRELAND: 
First-class... oul 95,321 601,881 | 1,487,452 1,948,875) siiiiad 1,914,181 4,164 78,186) 201,810; 264,358) 271,158)  273,77710 10 (2 7 (2 8) 2 8 104 |2 104 
Second-class 1,139,996 | 2,233,818 | 3,734,966 | 4,823,765| 3,960,684! 4,163,657 22,998, 142,184) 272,891) 308,110} 306,215) 312,0260 7 |1 8 |1 a 16 ii 1 6 
Third-class 899,187 | 2,792,176 | 5,456,792 | 9,276,294) 10,497,506) 10,457,740, 19,891) 141,204) 291,868] 470,920) 587,821 2510 54/1 0 |1 1o1 1 y 
Total 2,074,444 | 6,627,875 | 10,679,210 15,047,904 16,342,306] 16,535,578] 66,548 961,624| 765,669] 1,038,886] 1,165,194] 1,170,05410 6) 1 34 (1 o¢ {1 4 1 5 1 6 
Usitep Kinepom : “en Sey ea ee ) 
First-class... nie ...| 4,276,540 | 10,014,837 | 21,917,936 | 35,642,199) 28,310,754) 39,274,759! 1,374,942) 2,439,299, 3,148 .256) 4,148,108) 4,373,274) 4,499,351/6 5 (4 105 (2103 2 4 (2 2 % 
Recond-class |, 11,198:512 | 30,474,830 | 51,146,672 | 18,021,940] 70,327,428) 72,262,963] 1,288,758] 8,026,735, 3,933,119] 5,167,535) $8,984,718, 4,099,181/2 11y }t it * lui h 
Third-class 7,991,844 | 44,884,949 [100,656,531 258,566,615 /346,682,006/366,302,689, 446,557) 2,428,724) 4,386,700, 8,115,304) 11,760,588) 12,346,6051 14 |1 1 0 10§ 0 74 0 8 0 6 
Total ‘| 28,466,896 | 85,874,116 [173,721,189 |975,220,754)455,820,188 477,840,411) 2,110,257) 7,894,758) 11,463,075) 17,480,947] 20,108,580, 20,945,972 7g |1 10 1 34 0 11g (0 10§ 0 104 
—_— } | ‘ } = a ' eee 
SEASON TICKETS: | 
England ... ... 4.887 | 34,053 139,041] 257,470} 438,523) 39,637} 246,026 678,861| 855,024) 933,890 
Scotland ... | 6364 | 10,501 | 81,776 87,707, 86,786 2,290, 84,860) 70,575 87,024, 96,762 
Trelam@ ws sve | 5,728 | 7 525 17,575) 19,402) 18,648 4,079) 17,942 $2,342 36,919) $8,629 
United Kingdom | 16,979 | 52,079 188,892) 314,579, 498,957) | 46,006) 287,828] 761,778) 978,967 1,069,181 
Gross Total ~~ | 86,891,096 |178,778,218 [375,409,146 456,634,767 478,304,368) | 7,940,764) 11,750,903) 18,212,726) 21,067,647) 22,014,316 .., {1 10 A 44 |o 11g 011 O11 
Average Number of Passengers per [Average Receipts from Passengers Average Receipt r Passeng y 
mina 6° Mile of Line Open. 4% Trala Mile. Proportion of Classes. Proportion of Receipts. 
aie 3D i 
. a La CE SE FES eas: ws. | r i i | { | | 
| 1843, | 1853. | 1861. | 1871. | 1873. | 1874. | 1843. | 1851. | 1861. | 1871. | 1873. | 1874. 1849/1861, 1861, 1871, 1873.| 1874,, 1843.| 1851.|1861. | 1871. 1873, 1874. 1843, 1851. 1861. 1871. 1873. | 1874. 
ENGLAND AND WALES: wanes £ £ ee £ £ £ is, & \g. a. |s. a. |e. 4. |e. a. Ip. - et.ip. ct. |p. ct.ip. ct./p. ct.ip. ct. |p. ot p. et.'p. ct. p. ct! . et. 
First-class ...  ...| 2,208 1,631, 2.309 2,773 2857) 2848) 748 | 418 | 342| 823 3824! 326 iL Shel 25:0 11g/0 119/0 a 1.43 |12.28 |12.89) 9.16) 8.09) 7.82 |46.08 | 82.06 | 27.59 | 23.69 21.61) 21.22 
Second-class | 5,163 4.995, 5,800\ 6,729| 5,529 5,635] 673 | 513 | 446/ 423 303/| 304 1 9$!1 6§1 8 (0 10$)0 10}|50.09 |87.60 |81.11 |22.22 (15.66 |15.21 |41.44 39.94 85.97 | 31.07, 20.14 19.79 
Third-class .., | 2/935 6,659 16.535 20,779 26.926 28,021| 203 | 373| 452| 617, 874| 906 i agi 71 992 6p Gf 28.48 |50.12 156.60 168.62 |76 25 |76.97 |12.48 28.61 | 26.44 | 45.24 58.25 58.99 
|_———$§§ $$ ——! | ——_  —__— {—— ee eee Sram | peas Pye een een pound sperms 
Total .., _«».| 10,306 13,285) 18,644) 30,281! 85,812 86,404) 1624 | 1304 | 1240 | 1863 1501 | 1585 4 4 4\4 OFA 95H 44 100 100 [100 |100 [100 (100 |100 '100 100 100 (100 /100 
SCOTLAND: | ons Y ' 
First-class .., 1,163 790, 1,459, 1,419) 1513 1,578) 186 | 151] 163/ 149 150/ 163] g [0 O41 Of 0 BHO 94/0 10 | B44) 8.19)13.76 |11.57 |10.54 11.16 124.66 23.48 26.62 | 23.74 22.08 22.74 
Second-class 8.977, 1,813 1,263 1,452 1,340| 1,396] 270| 171} 105} 106 92/| 95} & \0 10p10 8410 63/0 54/0 59 28.97 |18.80 11.91 |11.85| 9.83) 9.86 [35.75 26.67 |17.14 | 16.77 12.81) 13.29 
Third-class .., | 8,684 7,043 7,883, 9,39011,509 11,181) 299) 322| 344) 375 467) 450) 8 1 7 2 241 10 |2 3 2 4462.69 73.01 174.38 |76.58 |80.19 78.99 |39.59 40.96 |56.24 | 59.49 66.11 68.97 
Total ... sas] 18,174 9,646) 10,605) 12,261 14,362, 14.155) 755 | 644 612} 630 718| 717 i 18 3413 1143 1/3 543 84 100 100 |100 |100 /100 |100 |100 |100 {100 [100 100 |100 
IRELAND: eee Ppt s | 
First-class .., _...| 9,075 1,965, 1,045 980' 897) 900) 184| 125] 142] 133  129{ 129 0 9 0 11 [0 109) 10}0 10% 4.60/10.70/13.93 12.58 |11.52 11.68 | 7.86 21.61 |26.26 | 25.46 34.27) 38.40 
Second-class ...| 86,772, 8,580, 2.625 2.175) 1,886) 1,957 1064) 228] 191] 162 146/ 147 H 1 th Fi ue ian © (54.95 |39.69 |34.98 |27.81 |24.24 |25.18 [56.35 '39.33 36.58 | 29.19 726.28 26.67 
Third-class ... vu] 27,070 4,474 3835) 4,665, 4,996 4,917) 626) 226) 205 | 237 | 279) 274 1 i 1 i 104/1 10§/40.46 |49.61 |51.09 |59.66 64.24 /68.24 |34.29 99.06 98.06 45.35 49.93 
Total ... ...| 66,917 9,019, 7,605) 7,820, 7,778 7,774] 1824 | 679| 638] 522 554 | 560 F 3 543 543 4413 8 |3 94100 [100 [100 |100 (100 |100 [100 100 (100 [100 100 |100 
— ——— ee 
Uxrrep Kixepo | 3 | ' | 
First-class ... | 2,106) 1,453, 2,017) 2,318, 2,382) 2,988) 677| 354] 289) 269 272) 278 1412 lo 11 }0 1090 11 |18.22/11.73/12.62) 9.50) 8.41) 8.22 44.21 30.90 2742 23.80 21.76 21.53 
Second-class 5,513 54.42% 4,706 56,269 4.373 4,308 634; 439) 362/| 336 248) 249 1 BL Spl 190 10 4 10 |47.72 (35.70 (20.44 | 21.69 15.45 115.12 1.43 |36.34 FABN | 29.64 19.81) 19.57 
lass ... 3,935)" 6,515, 9,260, 16,816) 21,557 22,269, 220| 353 | 403 | 528 730| 751 1 4it 7g ofa 54}2 6 (94.06 (62.57 |67.94 |68.91 |76.14 |76.66 /14.96 |30.76 198.27 | 46.66 58.90 
nates Misames Scened teants nets } ° i—: —— ena HR FF “eS corre ag eg ce «ag 
Total .. _...| 11,554 12,291) 15,088) 24,408 28 912) 29,080, 1631 | 1146 | 1054 | 1138 | 1250 | 1973 | ja 4 4 3 [3 1094 2 |4 8 [100 |100 109 |100 100 {100 |100 100 [100 [100 100 {100 
SEASON TICKETS : os | | 
England... 1 4}13 |] s7i]..] 7] a | 68 | 1% | & 0 0 140 240 | 
Scotland 6 Se sa ve Seer ee ae ee TS © oo 1/0 ise 3) 3) 
Ireland 3 9 5 a 9 9 } 6 | 12 | | 7 | 18 0 40 1 o We i | | | 
United Kingdom ... 2|5'miwislt.i?titamis «a! 6 HOOe 2 HO 2% 





























N.3.—In 1872 the principal companies began to run third.class carriages on all trains. The figures, therefore, for 1871 and 18673 give a ready comparison of the effect of the change. 
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shareholders, it to cal tar to reckon among the reasons for latterly been much i 
the greater cost of English lines the higher average value 


of land in English districts, and the relativel ter 
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= wh 


have | t least as great as in England ; but, apart from mr ys by cent. offthe total mileage of the country | former head, in S, the sum returned is 312,8601.; and 
ine sasendibantt on tore in England of the money of | while those Seotland form about 61 per cent., having | under the latter, 2 ; or more than half a million for 








































































































































































































































































































































































































length of single lines in Seotiand. The English single lines | for personal injury and for loss of property. Under the | 17 in only one in I ‘3 
TABLE N iL—-EXTENT ori LINES. 
| Proportion of Square Miles of Country per Mile of 
Len of Line Open. Population. 
q ot ” | Extent of Line Open. 
oe ne Se a es ee | Country. 
. | 1ssa, | 1851. | 1860. | 1871. | 1873. | 1874. | 1843. | 1851. te6i. | as7i. | 1973. | 1874. | <3 1851, 1861. 1871, 
: — —_— — \ i | | — -} 
q miles. | miles | miles. | miles. | miles. | miles. | eq . miles, } } 
ExGtaxp , 1775 | 5304 7,820 10,850 | 11,969 | 11,622 | 68,20 | 32.85 10.99 745 5.37 512 | 502 | 16,035,198 | 18,054,170 20,228,497 22,712,266 
Double j a ial = | 5548 6,799 7,138 | 7,193 | | | | 
Single ~ | 2.272 | soon | diaan | 4429 | | 
' 
: ScOTLAND at go2 | 1026 | 2538 §©2,612 | 2,700 | 30,685 | 196,37 | 31.89 | 18987 | 19.00 | 11.76] 11.96 | 2,652,339 | 9,992,362 3,096,808 3,360,018 
4 enti we i 63 | 1,043 | 1048 | 1,068 | | 
Single o 768 | 1,495,664 | 1,652 | } i | 
2} IRELASD ce sus Sop, SR | OH | «2D | 1,988 ton | 2197 | 32,524 | 104016 | 5212 | 22.85 | 1438 | 15.48 | 16.29 | 8,222,666 | 6,623,982 5,850,309 5,411,416 
Sn i cn «sth» Se? am ch ae 196 sol | 508 | | 
f ' ie RR ia se 6 1,492 | 1,600 1,619 | 
, | ) | 
: ; Usrrep Kivepom ... 2031 | 6890 | 10,869 15,376 16,082 (16,449 | 191529 | 59.83 1763 | 11.18 7.96 7.55 | 7.39 | 26,910,201 | 27,600,514 29,176,614 $1,483,700 
h Double . “ue | S618 | 6893 | 8.338 | S687 | B79 | | 
} Single ~ 1377 3,976 | 7,088 | 7,395 | 7,700 | 
: ' TABLE N » TL —RELATION BETWEEN EXTENT OF LINES, TRAFFIC, AND POPULATION. 
| 
é Proportion of Population per Mile of | Proportion of Journeys to Proportion of Passenger Receipts per | Proportion of Number of Pas- | Proportion of Passenger Receipts 
= | Line Open Gross Population. Head of Population. sengers in Three Countries in Three Countries, 
7 | pi | —— —|— — —__—}— — 
| 1863, | 1951. |1861) 1871. 1873.) 1874, /1849)1851 1861 1871. 1873.) 1874 1843. | 1851., 1961. | 1871.| 1873.| 1874. 1843.'1851. 1861. |1871. |1873. |1874, |1843. 1861. |1861. |1871, 11873, |1874. 
———E_aa_eeN | —E ——— EE eee eee) commen | cee) come) oe | eee eee oo —EE ee | — 
le die. ale, as ale ais. 4. |p. ct.'p. ct. p. et.|p. ct. p. ct.|p. ct.|p. ct. p. et.ip. ct.'p. ct.\p. ot.|p. et 
ENGLAND 9,034 | 3460/2596) 2093 | 1997 1954 jit j2-90 7.20 14.46 17.67) 18.63) 3 7\7 72.9 7 \%3 O915 ORS 8} 77.95 $2.64 83.92| 87. 56, 88.17) 88.54) 92.72 87.56) 84.63) 84,87) fat bt 
| | | j 
So0oTLaND = 11,788 3,053 1876 13923 1286 1244 ; 17 laar 5.57 9.26 11.16) ~~ 1 3y14 3 6 5h) D9 GEIL 2 LL Gf 13.21 10.87 9.93| 8.20 8.24) $00) 546, 7.86) 8.69) 9.17) 9.33) 9.25 
| } j 
IRBLAND | 905,247 11,420 4111 2722 | 2575 «2544 10.25 0.85 1.82 2.87 3.02) aes) 0 1g 1 1,2 7) 310) 4 344 4) 884) 659 6.15] 4 3.59) 3.46) 1.82 aa | 6.08, 5.96 5.80] 5.59 
’ | | i 
j Unsrraep Kixopom 13,249 | 4,086 2685) 2047 1957 | 1914 /0.87|3.09 5.95 11.91 mor 15.18) 2 4 5 8 7 LOH LL OFF 913 3g100 100 100 /100 1 {100 |100 (100 /100 1100 {100 ‘100 
j : | i i ! } | l 
: EE, SE cc Ree a oe = Mee Dts - SL hoa! ST. MT 
: TABLE No. IV.—GOODS TRAFFIC. 
; 
. SROuRRRUEneE cen 20 2m 1: oe eee re aes made - — SNE ers ne a= 3  gecgeaaeeT 
Tonnage.— Goods Traffic. a ES | Average Tonnage per Mile ene jo — _mee 
co. B.—No Return of Tonnage of Goods, &c., for Year 1861.) Receipts.— Goods Traffic. | of Line Open. 0 Open 
3 —_ | 
; — - —_—— ae ” “tan ELLE oa se a aS ¥ anapladibinneenan 
; 1361, 1871 1873. 187%, 1861 1871. 1873. 1874. 1861. | 1871. | 1878. | 1874. 1861.| 1871.) 1873.) 1874 
. 4 ENGLAND —s | £ £ £ £ £\e2ei\iei2 
1 Merchandise 25,074,982 58,978,558 Not well 7,978,803 13,056,770 15,227,890 15,536,890 | 1020 | | 1208 | 1839 | 1337 
= . Minerals ., 61,617,741 | 81,412,357 classified. 17 8,610,713 10,845,889 10,659,110 | 553 | 794 | 964) 917 
‘4 Live stock fos . | 7 724464 801,025 818,268 | 61} ez} 71} 7 
% — > a | —| se —_——- 
3 Total .. ue sae], 76,699,729 | 140,990,915 | 162,820,330 | 160,922,000 | 12,775,456 22,991,947 26,874,804 27,014,263 | 9807 | 12,999 | 14,321 |13,846 1694 2064 | 2364 | 2924 
—_ ; —_— | neous i —_—_—_— ————_- —_—— _— 
. SCOTLAND: | | | 
Merchandise wef 4,201,938 | | 6,097,161 | 6,078,229 1,026,524 1,631,585 1,970,986 1,998,698 : 631} 643 | 755} 740 
: Minerals ~~ 11,766,609 | | 18,878,783 } 18,417,411 | 837,913 1,360,513 1,693,740 1,730,706 = 516 | 536) 648) 641 
% Live stock... un anf | he a 58,876 129,784 146,103 155,020 ; 3%} Gl} 56) 58 
Py Total .. 15 68,547 7 | se 26,060,168 24,975,044 24,495,740 923,313 3,121,882 3,810,829 3,884,424 9759 | 10,268 | 9,562 | 9,072 1183 | 1230 | 1459 | 1439 
- IRELAND | = 
| Merchandise | 1,461,973 | 2,441,289 |) Not well cs 417,978 729,816 872,431 863,653 es 5 293} 367 | 415 | 406 
Minerals ... 220,084 | 472,326 | § classified. on 23,106 58,027 65,833 60,440 - . 23 29 81 28 
‘| Live stock... | 89,027 183,306 197,632 183,098 63 92 ow 86 
he | —-—! ———o - _—_ ~~ —_—_—_ | re 
Total ... | 1,682,057 2,913,615 | 3,157,183 3,121,112 540,111 971,149 1,135,896 1,107,196 | 1182 | 1,466 1,503 | 1,467, 379| 488] 540/ 520 
Unrrep Kinonon: a a5 | | mais 
i Merchandise 90,638,893 | 67,142,234 Not well | 9,423,305 15,418,171 | 18,071,307 | 18,399,246 - “ 867 | 1008 | 1124 | 1119 
; Minerals 63,604,434 102,222,464 J clad, | 5,194,193 10,029, 253 12,605,462 12,450,256 . past 478 | 652) 784 | 757 
: Live stock... Tt) ~ 621,382 1,037,554 | 1,144,760 1,156,381 | : “i s7| 6 | 71) 70 
- Total - 94,243,397 j senjosa ons Tnpenast | 188,538,852 15,238,880 26,484,978 31,821,529 | 32,005,883 8671 | 11,015 | 11,874 [11,462 1402 | 1722 | 1979 | 1946 
a } 
sf 
: ; F ; Tonnage per Receipts per Proporti«n of Tonnage | Proportion of Receipts 
; Reosipts por Train Mile, | Fropoytion of Receipts. Head of Population. Head of Population. in Three Countries. in Three Countries, 
a | 
o } ‘sect sebe: Pins. T cern. | esi Ph RAP | Fort 
. 3 1861. | 187 1873. | 1874 | 1861. | 1871. | 1873. | 1874, | 1861.) 1871.| 1873,| 1874.) 1861. | 1871. 1873.| 1874. | 1861. | 1871. 1873. 1874, | 1861. | 1871.) 1873. | 1874. 
= ———— - oe ee | ee ; ——— = Sarno! Santee: Reentes Resmten Meonces Seawst Resa s! Sues laet Potton —_—_- ee —-_-—- --- 
. s EwGLano: a@iead|i adi ad | pal pee . ct . et, | | 9 @ |s.d.)s a4] sd) pet! pct! pct. pct. | p.ct./ p.ct, | p. et. | pct. 
¥ Merchandise | , | 3.8 | 3 ap} 6245] 5831 Rica Best “ vos | oe | 7 208 (LL 613 5 [19 {Ps pi m) oe Se 37 No 30| 47.85 48.54 
Minerals |20/|24 | 2 | 2 6 | a4] 3045 | 4os8 | soae | | R* ae) 7719 G9 44] ae 28.37 | 32.51| 34.09/ 33.30 
: Live stock 1° %| © %| @ 4%) 0 % 371 aM 2.98 3.03] .. aes | ove | 0 0 740 BO 8 _— _ B11) 2.73) 2.52) 2.56 
o —sw Ee ee —— ' _—— SSE =SaREee —_ | | 
Total ... } B11g] 6 Op] 6 | 6 5 | 100 100 = |:100 100 3.79 | 6.18 | 7.16 | 7.08 | 12 74 [19 89123 8/23 94] 81.98| 82,89 85.27) 85.95| 83.85 | 84.54| 64.46) 84.40 
: SCOTLAND: ‘SR ies ae Re —_——_ : 
4 Merchandise 3,27 2 8 | 2 9%) 5337 | S296 | Si72 | s145] .. | iw. | * 6 7) 9 Si Sptli in bE ues 673, 6.16) 619) 625 
Minerals 265; 2 14! 24/2 5 | 4357 / 4358 | 4445] 4656) .., — . | & & [8 to 1/0 Bf... Pe, oes 549| 5.14) 682) 5.41 
Live stock... 0%) © 2%) O 2) O My B06 4.16 3.83 3.99] .. we | se | © 4$) 0 9§) 0 103) 021 at 0.39; 049) 0.46) 0.48 
. ——- “ = —— — 
4 : Total ... j $208) O12h) 5 3%) 5 | 00 100 100 100 5.12 | 7.75 | 743 | 7.29 [12 5 [18 7 22 Sy 23 14/ 16.84) 15.39 18.08 | 12.99) 12.61 | 11.79 | 11.97 12.14 
IRELAND: Ed | 
Merchandise, | 6 4% | 5 6h) & | 77. 7315 | 76.82 | 78.00) .., \ 1 512 83 3/3 . | 2.74) 2.76) 274) 2.70 
Minerals ... ma | o 0 5 06 0 4 6.13 5.97 5.80 5.46 ° - | 0 12/0 240 20 23 uh ae 0.22; 022) O21; 0.19 
Live stock... 11 1 5t) 13 / 1 1h] 1648! 1888) 17.39] 16.54 7 owe ticines 0 33/0 8/0 84 0 a: i te ~ | a: is 0.58} 0.69) 0.62| 0.57 
=_wewe | | { { ! __- Cl 
Total wt 61! 7 oy 7 2! 6 | 100 100 100 | 100 0.29 | 0.54 | 0.58 | 057 | 1103/3 7/4 214 1/ 2.78) L729 163 4u.08| Ty 3.67) 3.67) 3.46 
r Usrren Kixepom: i | | } | | i | 
: Morehandise oT 3 5 37 3 7), 6184 58.31 56.79 57.49 a on ‘ 6 5/9 11 spit 84 ... od 7 61.84 58.22, 66.78) 57.49 
Minerale .. |. || 2 Oh] 2 3 | 2 6 | 2 S| 3408 3787] 39.61 | 3890 i t 1 on ee af Serta? . ft "| 9408} 37.87| 99.62) 38.90 
Live stock... | 0 | © 2) O 2H) O 2) 408 392 | 360 / 361 a 1 | Sle ate 84] 0 a | att : ae) tet aasl aoe 
_ - | i u {——— 
Total | 61 | 811g) ¢ ag | 3/100 | 190 100 100 3.23 | 5.38 | 6.06 | 5.99 | lo 54 16 10 20 24,20 4 too jt00 j100 100/100 100 100100 
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OUR RAILWAY SYSTEM. 
TABLE No. V.—TRAIN MILES, SIGNALLING ARRANGEMENTS, AND DATA RELATING TO ACCIDENTS. 





i Average Interval of Time between 
| , Trains (on the basis of 538 week | jinte 


Trai : : 2 
rain Miles Run Proportion of Train Miles per Mile of Line Open days and two-thirds off for Sun- 
i days —say, 330 days in the year). | 


, of 8 
and Point Levers, 
1874. 















































1851. 1861 i 1871. 1873. 1874, —_ } 1851. | 1861. 1871. | 1873. | 1874. 1861. | 186. | 1872. | 1873, ee 
| } } 

ENGLAND | | | min. min, min. | min, min. 
Passenger trains ... ..,, 30,477,164 | 44,594,359 | 73,449,566 79,346,819 | 81,901,035 [Passenger .., —...) 5746 | 5,703 6,770 | 6,979) 7,047 | 
Goods trains ri al 18,314,408 42,973,849 73,970,306 83,214,485 | 84,224,896 \Goods ” vee oe) 3453 | 5,495 al7 | 7,319 7,247 ( sy ge 35 33 33 

Total... eee vee} 48,791,672 87,568,208 147,419,872 162,561,304 Total .., vex) 9199 11,198 13,587 }14,298 |14,294 
| 











—_ oo Ooo Oo Onn ee ee 
ScOTLAND 
| 


108 5.044.655 10,384,996 10,826,939 10,620,876 |Passenger _ oe 3026 | 3,102 4,091 4.145 3,896 















































= Not | fais 


Inter- —_- 
eta 








No. | No. Pp et, 
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9,920'10,815 49 


ae 

































































Passenger trains .., ve 3,777 | 
Goods trains ei et 2,797,218 6,558,777 12,625,980 14,484,143 14,407,263 |Goods... in «| 2008 | 4,084 4, woot | 6,545 6,236 69 66 52 49 ‘1 691 | ose 23 
Total ...  .. «| 6,574,926 | 11,603,492 23,010,976 25,310,082 | 24,998,139 Total ... ...| 6834 | 7,186 9,066 | 9,690 9,232 ; 

IRELAND 
Passenger trains .., 2,076,112 4,416,462 6,162,313 6,182,227 |Passenger .., -..| 3827 | 8,104 3.100 3,009 2.906 } 
Goods trains ns one 465,364 1,553,338 2,482,733 3,247,966 \Goods.., aa | 750 1,001 1,249) 1,604) 1,527 16 | 113 109 105 107 217. 919 19 
Total ae ; ‘a 2,544,476 5,969,800 8,645,046 9,483,363 9,430,193 | Total ... ens) 4077 4,195 4,349) 4,513 4,493 | 
UNITED KINGDOM i | bal i 
Passenger trains ... 6 330, 334 54,055,476 89,996,875 96,496,596 | 98,604,138 Passenger ... «| 6273 | 4,973 | 5,853 6,000 5,994 ' j 
Goods trains yee a $79,000 | amano 69,079,019 100,858,153 prin earth Goods... os of vomntet 4 700 6,793 | 6370 271 6,194 56 49 “0 28 $9 10,828 '13,575 4“ 
Total oe 57,910,374 105,141,440 | 179,075,894 197,354,749 | 200,484,263 Total oes «| 8805 | 9,673 11,646 12, 271 12,1) 188 | 
Length of Line worked on Absolute Block Passengers Killed from Causes beyond ~onortion Killed es 38 
System, 1874 their own Control Proportion Killed to Number Carsied. 4 i" 
alien niin “33 ectaittisinaihacatattistaisieasa —_——— niscineeisiontemain | 
* Miles of Single a | 3% | } & i 
2 Lines, 3 25 | | | = Pe 
a. . lh te tate | | ara “| 
ls ub “> |g. |Se gj | 2048. | 1861. | 2861. | 1871. | 1673. | 1874.) 1648. 1851. 1861. 1871 1873. 1874. = ef 
y 5.8 @| "6 /E98 | s ; 
Ses| 25 | _§ | 898 sz gs 
Bee) Be | 9b | bok eae | Bi tt 
Era & 3 | e2 Ae } 2 2 
5 | | p. et. | | One in One in | One in | One in | One in One in | One in 
ENGLAND a a 901 414 5226 46 1 | 19 “4 | 6 37 | 62 | 18,293,887) 3,708,752 | 3,318,576 | 64,758,824) 10,850,407 6,828,094 234 12,164,914 
| | | } j 
SCOTLAND see «| 290 we 689 | 979 37 ee ae ee 2 3 17 | 8,622,278 | 15,569,937; 1 604,265) 2,248,288 24 11,028,802 
| } 
| | 
IRELAN i | 12 | 4, | | | 4 1 | sib 3,886,983 oon 16,535,578 13 10,768,961 
| | | | | 
Usirep Kinepom se, | 4213 901 tos | 6217 | 38 | 1] 19 46 12 40 80 23,466, 896, 4,493,374 | 3,776,546 31,268,396, 11,383,004 5,978,005 271 11,987,960 
' j ; ' 
TABLE No. VI.—NET RECEIPTS. 
. , . f teceipts Trai P rtion of Net Receipt 
Net Receipts. _Net Receipts per Mile. Net Re “in _— = to Capital. — 
—_— | nae 
remem = - | 
1861 187). 1873 1874. 1861, | 1871. | 1873. 1874, | 1861, | 1871. | 1873. | 1874 ; 1861. 1871. 1873. | 1874. 
: a fi ie ME Ete: £ 7 a “¢ | é 3 2 s. a) 8. dB, of: 8. a} ony | p. “ p- ct. | p. ct. - ja. a 
NGLAND 5,582 23,043,901 1559 | 2027 | 2027 51951 | 2 9) 211g, 210/22 8% 4.06 | 4,7 4.70 | 4.46 _ { ENGLAND ove ow 2 Of 
Scot as : 43 2,789,704 1043 | 1046 | 1068 “1054 212 | 2 39/2 2 2 3$/ 413 | 412 | 408 | 3.99 \Properly speaking, ‘(irom | SCOTLAND oe 
IRE 805,854 795 1,155,547 566 | 549) 550 $27 | 2 842 63,2 5 2 44) 371 | 408 396 | 3.76 trains) per ye 4 mile | 4 IRBLAND eee veel 























UniTep 





Ustrep KINGpoM ,,,/14,691,296 | 26 989.15 should be, say, for 1874. 


1674 | 1678 | 1620! 2 9% 2 10), 2 9f' 2 6) 405 | 465 | 4.08 | 4.87 


N.B. Taking the gross receipts per train mile and ¢ leduct ing working expenditare 3 per train mile, a @iesenes of shee 34. in England, 244. in Scotland, ont id. in Ireland will be found in a Net Receipts. 


oad Train Mile, accounted for by “ Miscellaneous Receipts” a included in the latter. 


Kinopom ...) 2 & 





TABLE No, VIL—CAPITAL AND REVENUE. 



















































































Capital Expended. Capital Expended per Mile. | Gross Receipts from all Sources, 
Mee rs Ss le ee eee eae Ea j | | 
1851. 1861 1871, | 1878, 1874. | 1861. | 1861. | 1871, | 1873. | 1874. — 1643, | 1861. | 1661, | 1871. | 1873. | 1674. 
; ree 2 £ ane £ } ’ mae ae. £ ae £ 
ENGLANI ie .+«/ 208,642,302 299,610,346 461,368,616 490,018,994 508,726,428 39,336 38, 313 12523 43, ion 43,7 773 | Sieiemant trafic...) 2,883,876 | 6,962,611 |11,246,472 [17,450,447 |20,187,185 21,128,179 
| Goods "| 1,808,291 | 6,044,182 |12,775,456 |22.391,947 | 26,874,804 | 27,014 263 
| Miscellaneous coll ifn oak bz 1,640,671 | 1,786 1,796,289 | 2,067,604 
| j cna papa 
Total —..|_ 4,187,167 |12,996,798 |24,021,928 41,385,065 48,857,278 |50,210,186 
SCOTLAN ww vee ex. | 28,851,881) 41,026,603! 64 282,911 | 69,126,420) 71,927,140 29,471 25,231 25,328 26,465 |26,417 Passenger traffic ...| 169,833 | 622,549 | 1,172,121 | 1,919,603 | 2,261,606} 2,350,093 
| Goods s.| «114,889! 814,053 1,938,513 | 2,121,882 | 3,810,829 | 3.884.494 
| Miscellaneous | ; 195,844 | 235,868! 265,763 
j | ee Oe Oe Ore ee 
Total ...! 7A | 1,436,602 | 3,095,424 0,297,829 | 6,307,788 | 6,480,780 
IRELANI po aie | 11,246,714! 21,690,989) 27,028,580 29,174,894) 29 842,363 18,023 15,242 13,696 18.886 | /14,030! Passenger traffic 3 56,548 365, 604 907,882 | 1,252,590 | 1,405,101 | 1,414,643 
| ? | 27,028,5 . aaa aaa| 19 198,469 | 540,111 | “971,149 | 1,185,896 | 1,107,196 
| | | Miseeltaneous | azo |” a5.987 |” aa'60 
= ' ——— —_— 
Total ...| 68300 | 604,068 | 1,447,008 | 2,272,986 | 9,576,984 | 2,564,790 
| | j EF Saccegse MB aeeecoett mt 
) Usitzp KiIncpoM ... 248,240,897 362,327,338 552,680,107 588,320,308 609,895,931 36,029 33,335 35,944 36,582 37,078 | poemnget traffic 3,110,257 | 7,940,764 18,526,475 20,622,580 (23 858,992 (24,898,615 
"| 1,424,982 | 7,066,695 |16,238,480 26,484,978 |31,821,629 |92,006 682 
- po ey my earmoeneee ee we | 1,786,222 | 2,066.679 | 2,856,217 
Total _—....| 4,535,189 (14,997,459 '28,565,855 48 892,780 |57,742,000 \69,256,716 
. | i parcels, mails, &c, 


N.B. Passenger traffic includes receipts from passengers, 
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RAILWAY SYSTEM. 


rABLE No. VIL—CAPITAL AND REVENUE —cona/iaued. 


\e Gross Receipts per Train Mile 
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rticon of Gross Receipts 



































873. 1874. |1851. 1861.| 1871,' 1873. 








Proportion of Gross Receipts 
| to Capital Expended. 









































1843 1851 1Rel Lis 4 1851. | 1861. | 1871. | 1873. | 1874 1843. 1851. 1861. | 1871. (1 1874 
; 
ENa ams £ £ f f £ é sa dijiadiad@iad p.ct pet Pet) p.ct | pct. p.ct. ip. ct. p. chip. ct.'p. ef. p. ct 
nger traffic 14625 1311 1438 817 1418 acer raffic 4 o4 915 3 5 1%) Passenger traffic 68.88 53.49 46.82) 42.17) 41.32 42.08 6.23 8.02 | 8.97 | 9.97 0,87 
734 1139 1694 2064 6G . 6 74 5 11g) 6 04 6 54) 6 5& |Goods L12: 46.51) 53.18) 54.11) 55.01! 53.80 
yeuus 42 Lis Miscellaneous 72 3.67 4.12 i 
Tota 2359 2450 8072 8514 4297 402 Mean 5 4 45 485 HS Total ... 100 10 100 100 100 106 j 
SOOTLAN os " . ~ me | 
Passenger traffic 647. 721 “ 870 Passenger traffic ;h D4 2 i} Passenger traffic 5.07 7441815 (912) 8.99 
Goods 10 S46 118 i4 ‘ eods tra > 4,411} 5 38 5 48\Goods 
Mieve!laneous Miscellaneous , 
Tota 1265 1494 19 M iim Mean 44455 4/4 414 95 Of} Total .. Me 100 | 
; ’ ; | 
RSLAN . p as ae 
Passenger traffi 824 586 635 6 ‘ Pas 3 6)) 4 15,4 Of 4 5) 4 7 Passenger trafic 55.16'5.01 668 | 841 888 8.690 
Goods 2720 315 » 469) 5F i 8 53 G6 1lg 7 Of 7 23| 6 9 Goods 43.17 | 
Miscelianeous 617, 32 - oo Miscellaneous 1.67 
oo _— = wal ee | 
Total 2044 964 1017 1143 L226 1206 lean 4 5) 4103'5 185 4 5 4 Total -».. 100 100 100 100 100 100 j 
Usiraeo Kinopos 4 . any ¥ | 
Passenger tram 1551 1152 1226 1341 1483 1513 Passenger trafik 444 411 4 7/| 4114 5 ©} Passenger traffic 68.58 5 46.65) 42.18) 41.31 42.01) 6.04 7.88 18.85 9.81 | &71 
(oud 702 1 1402 1723 1979 1946 Gigods traffi 6 6) 5 12, 5 11g, 6 3% 6 3} Goods : s1.42 53.35 54.17) 55.11! 54.01 
Miscellaneous 116) 128 I4 Miscellaneous 65\ 358 398 ' 
Total 2233 2176 2628 315 wm) B02 Mea 5 2 oe a ee ee | Total 100 10) 100 100 100 100 
Exclusive of “ miscellaneous” receipts, net N.B. In 1843 and 1851 the receipts from matis and parcels | | 
being derived from traina. | were given in Board of Trade returns a8 goods traffic t 
TABLE No, VIIIL—EXPENDITURE, 
. ' Proportion of Expenditure Proportion of Expenditare | Proportion of Expenditure per 
Work = , I I B po t EXy B pe 
king Ev; snditure, to Gross Receipts per Train Mile | Mile of Line Open. 
1861 1871 1873. 1874 1861 1871 1873. | 1874. 1861 i871 1873. 1874 1861 1871 1873 1874. 
ENGLANI £ p. et et a a. d. d. £ £ £ 
Maintenance of way, works, &c 2,116, 7 3 8.82 10.62 580 | 582 7120 «(7.71 270 330 459 
Locomotive power . 3,368,020 14.14 15.22 9.23 8.12 | 11.34 11.04 431 459 655 
of carriages and wagon 1,048,059 4.37 420 287 | 2.66) 2.89 | 3.05 134 151 181 
harges 3,379,215 14.09 15.4% 926) 9.28 | 10.64 | 11.24 432 525 669 
harges 1.97 1.28 1.49 1.43 = 73 bat) 
Rates and taxce 451,782 1.88 1.98 24 1.30 134 1.44 | 5a 74 a6 
Government duty 544 1.40 109 0.92 078 0.68 0.79 45 44 7 
Compensation —personal iniury, &c 121,497 051 0.62 0.43 0.45 0.45 0.45 15 26 es 
Compensation—damage ani joss of goods 4,742 0.22 0.42) 615 | 06.19 | 0.29 | 630 7 1 18 
Legal and parliamentary expenses 194,706 0.81 O54) 0.53 | 044 | 046) 0.39 25 19 , } 24 
Steamboat, canal, and harbour expenses , : 174 0.73 | 089) 1.25 41 A 75 
Miaceliauevus os 733,048 874,589 434,850 480,368 3-06 0.91 0.89 0.96 201 06 0.64 0.70 uF aM“ 38 | 41 
Total - ‘ ee 11,802,349 19,387,483 25,827,445 27,547,540 49.20) 4685 5284 4,54 324 31.56 | 38.13 79 1787 } 2370 
say, | Bay, | Bay, | j 
| a, d s. d.i ad } j 
28/27/32 } 
ScoTiaxt - — — — —- —-— = —_ : -— —— |— sO See 
Maintenance of way, works, &c 289,761 961,155 808,871 10.71 10.83/ 1248) 5.99 | 5.85 | 6.48) 7.79 78 221 300 
Locomotive power . ee 81.212 630,685 970,630 12.04 16.37) 14.98 7.48 658 9.79 9.34 204 249 359 
Repairs of carriages and wagons 140,416 259,989 4.96 5.33 540° 2.99 271 3.19 3.37 86 102 ; 130 
Traffic charges . 3, 691 682.033 13.02 14.23 14.54| 6.69 7.11 8.51 9.08 199 269 ' 349 
General charges . 107,809 2.06 1,90 1.89 1.13 1.14 1.18 42 45 
Rates and tares 6 70 101,055 108,846 1.93 72 1.87 1.27 1.06 1.08 L16 3 40 | 45 
Government duty ~ 7 41,392 44,138 51,004 0.79; 0.70 0.79) O56 0.43 0.42 0.49 17 16 19 
Compensation — personal injury, & 9 17,433 56,567 33,639 0.33) 0.90! 059) 0.19! 9.18] 058 0.37 , 7 | 44 
Compensation—damage and loss f goods 4,280 14,793 24.409 90,522 0.28; 0.39; 047) 009 016 | 0.23 | 0.29 3 6 ll 
Legs! and par iamentary expenses pe 16,104 33 826 68,993 31 739 O85 1.09 0.49) 033 0.35 | 0.65 0.31 19 13 j 1Z 
Steamboat, canal, and harbour expenses 69,339 86,224 92,452 | 1.33 1.37 143 0.72 082 | 0.89 ese 27 3A 
Miscellaneous " . 145,739 64,274 66,469 75,079 4.71 1.23 1.05 116) 301 067 | 0.63 0.72 9 26 28 
Total . ° ° 1,398,849 2,583,786 3,525,121 3,634,963 5.19 49.33 55.88 34.99 860 1018 1349 1346 
| | 
IRELAND -- — -— —$ ————_--- —— -———————- —- — —_—_—— - — — | ———— — 
Maintenance of way, works, &c. 136,180 i 381,341 9.40 14.07 16.07 8.87 | 9.65 | 96 161 131 1” 
Locomotive power ee 187,032 456,898 1S 12.92 14.00 14.12 883 | 11.06 13 160 208 194 
Repairs { carriages and wagons 043 99 464 102,430 46 3.78 3.99: 2.01 2.38 | 2.52 35 | 43 47 48 
_— ‘ ae ges ee 164,452 323 701 329,153 11.36 12 28 12.83) 6.61 7 8.19 1l4 140 14 155 
denera! charges 66 366 64,702 2.47 2.52 1-56 1.68 | 28 $1 0 
Rates an! tares 32,067 66,648 70,211 2.21! 2.33 2.74 129 | 147! 169 179 23 27 sa 33 
G ene lig Se P The am by Irish lines being exempted from this near}, absorped in heavier “ Rates and Taxes.” 
Compensation — personal inja 4.496 4.327 0.31 0.69 017° O18 044 0.18 oll 3 3 » 
( mpensat 7m lamage and sofg | i 656 9.975 0.35 0.43 038 0.15 0.97 0.27 0.25 3 5 5 5 
- = J peer ee gm . 4 — 2 a ‘ ; 7,928 360 9 445 | 0.55 040 0.37) 0.32 0.25 0.24 0.24 6 5 4 4 
Steamboa an a ar ar ex penses . . 4.763 4483 noe 0.21 0.18 0.13 0.12 Oil ies 2 2 2 
Miscelia neous 6.285 30,532 14.840 22 815 3.89 1.34 0.89! 298 0.85 | 0.38 0538 ” 15 7 i 
Total 642,139 | 1,181,591 | 1,421,387 | 1,443,026 | 44.35| 52.00| 55.16! 56.26 36.721 451| 594 | 676 | @F 
| | i say, 
i s. 4 
- | a¢ 
Usires Kinopom . . ty Bey eRe me 
Maintenance of way, works, & 2 54 L677 5 B83, 396 2. 7.85 234 290 
Locomotive power . 1,936, 264 9,147,600 10.81 362 a8 
Repairs of carriages and wagous ee 1,238,518 2 399.022 ys — a 
Traffic charges 867,358 | 6,658,080 00,767 | 9,050,348 1083 | 356 433 
Genera! charges . . ose 951,776 19 1,178,533 14 141 : 62 
Rates and ta . 545,219 j § 1,079,845 9 1.42 “50 62 
Governme at duty : : 6 L ‘ 506.455 0.83 | 0 70 | 0.62 0.72 33 4 
Compensati personal injury, & I deed 312.394 0.3 O42 | O44) O43 12 20 
Compensation —damage and sof goods 61.678 141,288 a14 019 | 028) 030 6 9 
Legal and par iamentary expenses 218,738 251,980 0.50 | 0.34) 048! O38 20 16 
Steambve ana), and harbour expenses 520,814 0.70 | 084 115 +4 
Misceilaneous 935,072 469,395 0.97 214 0.43 0.63 0.69 “6 $1 
Total 13,843,337 | 23,152,860 53.30! 55.04 31.60 | 31.08 | 37.42 | 39.05 1273 1506 | 1913 
i | say. | say, | say, | sey, 
j sais. d iad ‘a. d, 
273'27 $14'°33 





N.B.—No complete returns of expenditure to be had previous to the year 1860. 
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COMPRESSED STEEL. 


Ix the course of a recent article on this subject | 
(vide page 107 of the —— volume), we mentioned 
incidentally a mode of compressing steel, introduced 
by Mr. R. N. Daelen, of Barop, according to which 
the compress ion was effected by pumping fluid steel 
into a closed ingot mould. Since then Mr. Daelen | 
has in some letters addressed to Stummer’s Ingenieur 
given details of his plans, and the latter appear to 
us of such interest that we propose to lay some 
particulars of them before our readers. 



































an annular plunger D, while inside this plunger is a 
iston which, by means of a rod, is fixed to the 
ttom of the cylinder A. It thus follows that 
when the plunger B is raised by admitting water to 
the cylinder A, the water enclosed between C and B 
is subjected to we haegr which is greater than the 
pressure admitted to the cylinder A, in the ratio 
that the area of the plunger B is greater than that 
of the piston C, and this water under high pressure 
acts on the annular plunger D and forces up the 
ingot mould. In the mouth of the latter is placed 


279 
my was provided with two trunnions to which the 
side links were connected, and was made in the forin 


of a funnel, so that the steel could be poured through 
it. The funnel thus formed was protected by a fire- 
clay lining, and the small hole at the bottom was 
closed by a plug before the pressure was applied. 
Mr. Daelen states that with this arrangement—it 
being Y seaage y to apply the pressure directly after 
the filling of the mould—very good results were 
obtained with a comparatively low pressure, but the 
piston G acting on the whole sectional area of the 





a short plunger G, as shown, this plunger taking a 


ingot was soon arrested when a solid crust was 


Reel ero 
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: IN | formed and the interior of the ingots still showed 
t t | some porous places. An experiment was then made 
PP ; on forcing a cylindrical plunger through the cover 
ty ; of a filled ingot mould, and this was so far successful 
Ye in giving better results with a still lower pressure 
as to lead to the idea of substituting fluid steel for 
| the plunger, and pumping such fiuid steel into an 
ingot mould already filled. This is the principle on 
‘3 which Mr. R. N. Daelen’s patent for compressing 
. steel is based, and we must now describe the manner 
‘ : in which the system is carried out. 
After several experiments with arrangements of 
various kinds, Mr. Daelen found the apparatus 
; illustrated in Fig. 2 to give the best results, when 
it was desired to produce small ingots of uniform 
a weight, the compressing arrangement being, how- 
ie ever, usually applied to a group of four ingot moulds 
8 instead of to one only, as shown in our engraving, 
me Referring to the latter it will be seen that the 
fa fins arrangement consists of the horizontal hydraulic 





Mr. Daelen holds the opinion—which is un- 
doubtedly correct—that steel to be compressed | 
effectively while in the finid state, should be dealt | 
with as promptly as possible after pouring, 80 as to 
avoid the formation at the sides or top of the ingot | 
of a crust which will afford additional resistance to 
the compressing piston. It is in fact reasonable to 
suppose that if dealt with at a sufficiently high tem- | 
perature to insure perfect fluidity, a much less 
pressure would be necessary to give the desired | 
solidity to the ingots, than would be requisite if the 
compression was delayed until even aslight cooling 
had taken place. 

Under these circumstances it suggested itself to | 
Mr. Daelen that it would be desirable to save the 
time required—in arrangements previously proposed 
for compressing steel—to transfer the ingot to the | 
hydraulic press after pouring, and for this purpose | 
the arrangement shown by Fig. 1, annexed, was con. | 


structed and tried. In this arrangement the ingot | latter. To regulate the pressure a safety valve (no 
shown in our engraving), is provided, and the wate 
supply pipe leading to the cylinder A is made of | 


mould stands, as wili be seen, on the press, the | 
cylinder A of the latter being in direct communica- | 
tion with the hydraulic pressure available at all | 
Beesemer steel works, and the plunger B being thus 


forced upwards by merely opening a water admis- | G and crossbar F had, of course, 

| position after the steel had been 
Referring to the section it will be seen that the | time, therefore, was still lost b p 

plunger B is itself bored out to form the cylinder for could be applied. To reduce this loss of time the | 


sion valve, 














bearing against the cross piece F which is tied down 
to the plunger B, by the side rods EE. It thus | 
follows that as the ingot mould is lifted in the | 
manner we have explained, the plunger G is brought | 
to bear on the fluid steel and thus compresses the | 
t | 
r| 
very small diameter. 

In the arrangement we just described the plunger | 

to be p in | 
youred, and some | 
ore the re | 


cylinder A, fitted with the piston B, having a plunger 
on its front side. Opposite the hydraulic cylinder 
is the base plate C to which the ingot mould is 
firmly secured by iron straps, this base having in it 
a hole D corresponding with the plunger on the 
piston of the hydraulic cylinder. As seen by the 
section, this hole D is protected internally by a fire- 
clay lining, while its mouth is closed by the fireclay 
plug E. At one end the cylindrical hole D, of 
which we have been speaking, communicates with 
the runner G, while the other end is connected by a 
small hole with the ingot mould. 

The ingot mould is strengthened by wrought-iron 
hoops, as shown, and its mouth is contracted and 
closed by the stopper K, which is pierced by small 
air holes. The steel is poured through the runner 
G so as to enter the ingot mould from the bottom, 
and when it is filled the hole D is, of course, filled 
also. Things being in this condition, the slide valve 
H is by means of the hand lever moved into the 
position shown in Fig. 2, and the water being thus 
admitted behind the piston B, the latter is forced 
forward, causing the plunges to enter the hole D. 
The first movement of the plunger, acting on the 
plug E, closes the entrance to the runner G, and 
the steel being then perfectly confined is compressed 
by the further movement of the plunger. The 


pressure is allowed to remain on until the steel has 
sufficiently cooled down, when the runner G and the 
ingot mould are detached from the base, the plunger 
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of the bydraalic press withdrawn, th 








relined, and the apparatus is then rea ly for another 
operation The relative areas of tl iston I und 
the plunger it carries are *h tl linary 
hydraulic pressure available in works 
gu fics I r the operation, a saiety vaive Lt 
provided in ses where there is 1 ‘ i 
Different ized mor ean if I " 
upon the base C as desired 

Mr. Daelen rt irks that if a group of f 
weighs sbout 24 cwt., seyen or ¢ got gr | i | 
presses will be re juired in a Bessemer casting pit 
the press cylir lers being placed radia and und 
the foot } at M The space petween the press 
cylinders and the ingot is filled with «& i 
to protect the former from lent p 
metal. 

In cases where very large ingots 
duced — particularly if eru ible steel has to lealt 
with—the arrangement last described would : ! 
success! there would be a great pr ; ty of 
the metal setting to greater or iess ex t 
runner G, and thus causing a stoppag B 
this in the case of a very large ingot the fa 
would be apt to become convex from cooling if it 
was run from below through a single small opening 
To meet such cases Mr. Daelen has designed th 


arrangement shown by Fig. 3 on the preceding page 
According to this plan the mould A is placed upon the 


bed-plate B, this latter and the cover ID) being 








hole D, &e., ON THE USES OF STEEL.—No. VI. 


connected by the tie rods CC Above tl | 
D is placed the hydraulic cylinder E provided with | 
a piston, having on its lower side a plunger F equal | 
in diameter to the hole G in the cover ot ingot | 
mould Ihe mould is filled by the aid of the runner | 
iH, wi ved when the fluid steel ha risen | 
nearly to the level of the top of the cover, and th 
water then admitted to the hydra eylind r, | 
causing the plunger F to descend and forcing , 
steel contained in the hole G down to tl got | 
mould, and thus exercising the desired ression | 
on the metal 
In vomparing the plans of Mr Da en just X} Lined | 
with those employed by Sir Joseph Whitworth, ar i| 
described in our former article, two leading differ- | 
ences at once suggest themselves, the first being that 


Mr. Daelen provides for a much smaller amount of 
compression than Sir Joseph appears to find neces- 


sary : while the second is that Mr. Daelen in all cases 
effects the cor pression in solid moulds, while Sir 
Joseph Whitworth employs moulds which are from 
their construction more or less porous over almost 
the whole of their surfaces, It would be interesting 
to know how far the first of these differences was | 


consequent 1 pon the second We have in our 
former articlh expre sed the opinion that a large 
proportion of the apparent compression —one-eight! 
of the length of the ingots—obtained by Sir Jos ph 
Whitworth must be due to a change in the volum: 
of the mould itself, and it is certain that the com- 
posite construction of Sir Joseph's moulds would, to 
acertain extent, facilitate this enlargement of volum 

The real amount of compression which an ingot 


undergoes can, as we have said, only be dete: ned 
by a comparison of the specific gravities of the com 


pressed and uncompressed steel, and this comparison | 
Sir Joseph Whitworth has not Oo far as we art 
aware, made public As regards the relativ: ! 
vantages of solid and porous moulds little can be 
said, as the matter ia one which can ly be setth 
by experi Looking at t matter fi 
theoreti 1 pe nt of view we should be ] it xpect 


the best 1 
other hand i 

in regular vs t Neuberg, and the ingots com) sed 
in them have show 


mouid nave ior me till een 






In th Car er part of this rticle we have referr d 
to the desira ty of insuring the tr t mp 
ness in carrying out the compressi ft te | 
immediately after pouring, and it is only fair that 


we should add 
works dae imp 


that at Sir Joseph W 


rtance is attached to this } 


ingots being cast in the pit belonging to tl 
hydraulic press, and only having to be shifted a f 
feet horizontally on suitable lines to bri t 


under the action of the press With Mr. D 





arrangements & promptness even g ater than that 
at the ¢ street Works may probably be 
secured, and any case the plans which we have 
described in t prese ! : 8s t 
novelty and | ts of rit to render tl well 
worthy o! ttention, and to lead us to hor that on 
a future « sion we may be able t y something 
concerning their performance in regular every-day 
pract 
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By J. Barpa, Naval Constructor, Lorient. 


PUNCHING possesses inconveniences long since re- | 


cognised, the principal one resulting from errors made 


in the positions of the holes, although with careful | 


and skilled workmen the degree of error is of cours 
reduced, In the ship-yard at Lorient, where special 


scarcely one hole in fifty is retouched, and when | 


necessary this is done always with the file, or perbaps 


with the chisel instead of in the ordinary way, which 


presents for steel plates the same inconvenience as 
hammering, the results of which we shall consider 


further on, and the practice of which has, at Lorient 


, ae 
slightly 


Punching also 


been entirely forbidden. 
holes, the 


deforms the plate in the vicinity of the 
leformation, however, is nearly removed when the 
hole is enlarged by the drill, anda light hammering 
restores the sides of the holes. In thin profiled bars 
the deformation due to punching 


serious, and all holes are drilled in such pieces. 
When the thickness, however, is great, the defor- 

tion is very small; in the case of H-irons, when 
the flanges have been punched and aft rwards | 
enlarg with the drill, no trace of upsetting 


ed 
ound the holes can be 
tion. 

In presence « f these inconveni 
diminished but not totally su 
i does not present them, ought always to be 
preferred when it can be done economically. In 
ordet to give an exact summary of the work 
necessary to drill steel plates, with and without 
previous punching, ten plates were taken .393 in 
thick and of large dimensions (the weight in each 


ease being about 660 lb.). These plates were pi rced 


neces, Which can be 








with the same number of holes; one series of five 





plates were drilled, and the second series wer 
‘ { 
bL-.. | 
Fic. 38 
iieiitttaaiasie . ee 
| 
rt 


Fig. 39. 
the holes being afterwards enlarged by 
Fig, 38 represents the holes pul ched, an 
The following 


punched, 
the drill : 
| ig. 39 those ¢ nlarged by the drill. 
resulta were obtained : 
Tapie No. XVIL—Dririep Pirates 


Number of Hours of 


Work. 
No. of No. of 
Plates. Holes Notes 
With the 
Drilling One Man. 
Machine 
h. m. h. m. 
I 296 | 18 30 18 80) Holes close pitch 
226 15 30 15 30) | Curved plates 
11 9 0 ) © Holes far apart. Reet 


angular piates 


! 162 11 30 li 380) Holes clos pitched 


Rectangular plat 


XVIII. 
Holes Punched and Enlarged by the Drill 


Number of Hours of Number of Hours of Labou 








Machine Work. reduced to one Workman 
N 
Pla me ? is 
ad ts & er 
4i'8/1:35 3 = : 
3 E r) 3 = > 
= = - 8 — m 
hm him. hm h. m h. m. h. m 
1 2 oO 7 Oo +f) ) _ ) 7 0 15 O 
2 115 6151/78 5 0 6 ll 15 
; 1 Oo 7, 6S 8 O 4 0 7. ll 0 
t 2 O 4 30 6 30 & 0 4 30 12 30 
; 2 { 4 30 6 30 g f 4 30 12 
Tota 815 291 ts 3O 33 (0 9 15 62 15 


The hand work, therefore, required for drilling 
asted 65} hours and 62} hours for the punching 
and subsequent enlargement, which gives in this 
5 per cent, It 


latter case an advantage of about 


ippres ed, drilling, | 


is generally more | 


seen after the latter opera- 


care has been taken to insure accuracy of system, | 


| 

} 

| . 

| drilling, which under mapy conditions are incontest- 
| 


ought to be mentioned that the labour column for 
punching includes the time of one man at the ma- 
| chine, and of three labourers handling the plates. 
The wages of these latter have, of course, to be 
taken at a lower figure than those of the former, go 
that 5 per cent. is a minimum. 

The work in the machines lasted for the complete 
| drilling 65} hours, and for the punching and en- 
largement of the holes 37} hours, that is to say 42 
| per cent. less in the latter case. Lastly the drilling 
machines were in the first case occupied 654 hours, 
and in the second 29} hours, that is to say, that 
with the same number of drills, 2} times the number 
of holes could be punched and enlarged than could 
be made by drilling only. 

rhis comparison is made with reference to the 
plant it would be necessary to establish, that is to 
| say the plant actually existing at Lorient. Probably 
the work of enlarging the holes could be done more 
rapidly with special tools. On the other hand, it is 
certain that if several plates are to be drilled with 
| holes occupying exactly the same position the con- 
ditions are changed. If the holes to be formed are 
in a straight line and with a constant pitch, so that 
a multiple drilling machine could be employed, the 
case would also be very different. Leaving on one 
side a consideration of the advantages of multiple 


} 


| able, we see that the processes of punching and sub- 
sequent enlargement by drilling of holes in steel 
| plates are not disadvantageous from an economical 
point of view, and that with a limited plant th 


} same results can be obtained as would be possible 


| was made in its natural 


with double the number of drills if the holes were 
drilled entirely. The number of drills at Lorient 
was very limited when shipbuilding in steel was 
undertaken, and the facts above quoted have been 
considered sufficiently conclusive to justify the 
adoption of punching and subsequent enlargement, 
in spite of the recognised faults of punching, want 
of accuracy, and deformation of plates. 

The Creusét Works have recently sent samples 
of very mild steel plates for further tests, belonging 
to the category B'° C"! of their classification (see 
Table IIL, page 119, ante). Two bars .787 in. wide 
of class B* broke with a mean tensile resistance of 
28 tons per square inch, after a corresponding ex- 
tension of 23.5 per cent. Two bars 2.36 in. wide 
cut from the same plate, and punched with a 
cylindrical hole of .669 in, diameter, showed a mean 
resistance of 20.28 tons per square inch, 

With the plate C’’, one test for tensile strength 
condition, and one after 
punching. A bar .787 in. wide showed a resistance 
to rupture of 25.3 tons per inch, with an extension 
of 28 per cent. A bar 2.36 in. wide, with a 
cylindrical hole .67 in. in diameter, gave a resistance 
of 18.45 tons. Itis to be observed that the exten- 
sions observed in these last proofs are markedly in- 
ferior to those in the Table of Classification (see 
page 119). ‘This difference may be due to the mode 
of attaching the test bars to the testing apparatus 
itself, or to the mode of adding the 
sive loads, It will be remembered that the 





succes- 


load 











| 
' 
| 
| 


was added in small increments, each being 
left to produce its effect. The rupture of a 
bar required at least a quarter of an _ hour. 


tests were conducted 
quickly. It should 


Possibly at Creusét th 


e 
with more precaution, and less 


i also be remembered that the Creusét test bars were 





shorter than those tried at Lorient, the extensions 
having in the former case been measured from an 
riginal length 3.94 in., while in the latter they 
were 7.88 in. long. Now in that period of the test 
preceding rupture the bars have a contracted section 
at one point, this part is subjected to excessive 
extension, which forms a considerable part of the 
total observed ext nsion, the proportion being 
greater as the bars are shorter. 

Whatever may be the causes of the differences in 
results between the Creusét and the Lorient tests, 
the whole of the latter were made under precisely 
the same conditions, and may be compared amongst 
themselves 


\ } | 
> a 
4  ————— — 
Fria. 40 Fra. 41 Fig. 42. 


Rings cut from around holes punched in these 
sample plates cracked when brought into the form 
Fig. 40 for plate B”, and to Fig. 41 for plate C™. 
Rings surrounding the drilled holes flaitened com- 
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pletely and cracked as they were being rebent at|‘‘ but who has tried, to the best of his ability, to 
the form Fig. 42 for the plate B'’, and Fig. 43 for| ‘* supply, honestly and thoroughly, information such 
late C". Rings from punched ‘‘as he knows to be greatly needed by irtelligent 
oles annealed were opened out, te DY ‘“* mechanics at the present day” ; but while this state. 
and flattened completely. From , . ment might have led us to excuse a certain crudeness 
these results it will be seen that of style, had a necessity arisen for Mr. Shelton to 
these plates were softer than those write a book, yet we cannot regard it as an excuse 
previously experimented upon , 3 for rushing into print where the necessity was want- 
and already recorded. a ing. The truth is, that at present our literature is 
These last-named experiments were not made on | °Verrun with elementary books such as that before 
a seale sufficiently large to render them as important | US purports to be. Of these elementary text-books 
as the series already described. It will be observed, | #% exceedingly small number are really what they 
however, that the plates employed for the tests were should be, a larger number are passable, while a still 
ereatly altered by the punching, and that they larger number are little better than worthless; and 
would have to be treated afterwards like the harder | t0 2dd to the number of either of the latter classes 
plates employed in the naval yard at Lorient. is an indiscretion—to use a mild term—which cer- 
These Creusét plates, susceptible before rupture tainly cannot be condoned on account of the author's 
of an enormous extension, are not much affected by confessed unfitness for his task. 
tempering, as will be seen by referring to the Table} To write a really good elementary text-book is 
of Classification. Then accepting the figures re-| by no means such an easy task as many people 
corded there the plates C"' in their natural state|appear to think it. The author of such a work 
break under a strain of 24.91 tons, with an exten-|should be a thorough master of his subject, and at 
sion of 35 per cent. ‘The same plates tempered in the same time he should possess in the fullest degree 





oil rise to 29.16 tons, with an extension of 33 per| the power of realising the difficulties of those who | 


cent. Thus the simple tempering modifies the pro-| are but learners; while he should have the power 





perties of these plates but slightly, the punch on/| of imparting his information in the clearest language, | 


the contrary, which greatly reduces the apparent | and of so classifying the facts he lays before his 
tenacity, considerably modifiesthem. The explana- readers as to convey to the latter a sound know- 
tion of this difference is easy. | ledge of the principles of the subject with which 


When the plates are cooled down suddenly the he is dealing. Now the writers who possess these | 


outer surface, as already explained, must extend at | qualifications are few, and for an author to come 


the expense of its elasticity. For the C" plates | forward to perform their work, at the same time | 


reaching their elastic Jimit under a load of 15.47 tons, | excusing himself for the manner in which he does it 
| 


the extension under this load is very considerable. | by acknowledging his incompetence, is much like a | 


We may assume that the outer fibres will have | man assuming a prominent part in an opera and 
cooled, under a strain, little superior to the elastic | 
limit, a volume sufficient to contain the metal in the | stage by asserting that his failure is due to a want 
interior of the plate. This does not appear by | of musical training and natural ability. 


ordinary tempering to be submitted to a strain of} To return, however, to the volume before us. 


more than 16.5 to 18 tons. ‘The harder plates only The first pages we find devoted to ‘“ Notation,” | 


reach their elastic limit under a greater load, and} under which head we are informed (the italics are 
under similar loads, their elastic and permanent} Mr. Shelton’s own) that ‘‘ g is the common expres- 
extension are less than for the preceding plates. | sion for Gravify,” and that “ t, $, 9, &e., set superior 
The same tempering ought to produce in them &/ «to a number signify the square or cube root of 
greater pressure, and consequently a greater solution | « the fourth power, &c.,” and after giving these clear 
of carbon, A slight variation in carbon which | explanations to his reader, Mr. Shelton proceeds 
greatly changes the conditions of elasticity, may/to teach him simple addition, and to gradually 
produce marked differences through the tempering. | introduce him to the mysteries of the multiplication 


On the other hand, in the various plates sub- | table. Altogether 61 pages are devoted to in- 
mitted to shearing and to punching, the alterations | struction in arithmetic, and 35 more to geometry 
were almost as great. Ineach case the metal, what-| and mensuration, and we then come to Part IV., 


ever its extension, was subjected to a pressure sufli- | entitled ‘‘ Velocities in Boring and Wheel Gearing,” 
cient to reach the limits of resistance to rupture.| As regards the velocities for boring, the leading 
If we assume for terms of comparison resistances to | statements are to the effect that cast iron can be 
traction instead of resistances to shearing, which | bored vertically at twice the speed it can be bored 
have not yet been properly studied, the plates ©" | horizontally, and that for boring brass the speed 
are subjected by punching to a strain of 25.36 tons, | should be rather less than half that for cast iron 
and the harder plates, such as are used at Lorient, | bored horizontally, or according to the example 
to a strain of 28.53 tons. The alteration produced | given, a trifle over 3 ft. per minute. Merely re- 
by punching in carburated irons depends essentially | marking that this speed scarcely appears adapted for 
upon their resistance to shearing. piecework, we pass on. To wheel gearing 26 pages 


‘ eaninasicapialy are devoted, and the remarks on this subject are as 
r 7 A 
LITERATURE, 
> 


¥. echanic’ utde: racticc and-boo for the 
Coe 7 tices Mechanics, "een, ry By rules, Se. ie : eee 
Wittiam V. SuHe.ron, Foreman, Imperial Ottoman Part V. treats of “Wheel and Screw Cutting, 


Gun Factories, Constantinople ; Associate of the Society | and contains some ordinary rules, tables of change 
of Amalgamated Engineers ; Member of the Fourth Class | wheels, notes on rifling guns, &c., and winds up, 
‘“ Order of the Medjidieh,” &e., &e. London : . Griffin | curiously enough, with a receipt for browning 
By panes ditheult ~ understand under what com- | &%8 ©), although whet this: bus todo withiamew 
sah cutting we are at a loss to conjecture. Next comes 


binatic f circumstance ; > be sai ; : : ? 
inati m of circumstances the volume before us Part VI., devoted to “ Miscellaneous Subjects,” and 
which the author offers ‘‘ to the consideration of the 


‘* mechanical skill and intelligence of working men of 
‘* Englandand other countries”—cameinto existence. 
Mr. Shelton’s explanation of the matter, as given in 
his preface, is that his object was the “ gathering 
‘* together into one connected whole the principalsub- 
** jects relating to various branches of mechanical art, 
‘ and placing before readers who may not have much 


ever, nothing original, and they are marred in 
many places by repetitions and bad arrangement of 


racter. Thus, “to compute the power of a wedge, 
Mr. Shelton recommends the following rule : “ Multi- 
* ply the weight or resistance to be sustained by half 
‘* the depth of the back of the wedge, and divide by 
*« the length,” a rule which we can only explain by 
supposing that Mr. Shelton’s wedges are twice as 
‘ leisure for study a concise and simple explanation of nine rE ome se yest ws esi 
** General Principles, together with illustrations of ales ot eatin: ue sathe or Sia PMc . 
‘ their adaptation to practical purposes” ; but inas- | ,, ‘ , poe, tale = yee merties: ipl we <Page 

iply the weight or resistance to be sustained by the 


much as the book does not deal with general prin-| ,, —: ; aot 
ciples at all, and as the explanations it contains are * pitch of the threads, and divide the product by the 


certainly not “concise and simple,” we are almost | ‘ length of the plane, or, ” XP =P, p vepresenting 
led to suppose that some strange error must have t 

occurred, and that Mr, Shelton’s preface must have | “‘ pitch”! Why Mr. Shelton should work the “ resist- 
been intended to refer, to some other work which he | “‘ ance to be sustained” and “length of plane” into 
may sometime bring ‘out under more favourable | this wonderful rule is more than we can decide; and 
auspices, It is true that the author attempts to disarm | after reading the above it is almost a relief to come 
criticism by stating ¢t the end of his preface that his | suddenly—still under the heading of * the screw ”— 
book is “the work of a practical mechanic who may | upon a ph beginning: “To compute the 
“not have the language of a professor at command, | ‘‘ weight of a cast-iron shot from its diameter.” 





attempting to deprecate his being hissed off the | 


a whole the best in the book. They contain, how- | 


containing some rules of a strikingly original cha- | 


Part VII. treats on the steam-engine, and com- 
mences with some general rules, of which the first is 
the following: “ Steam Cylinder, Thickness.—(Ver- 
‘* tical )—Multiply its diameter by the extreme pres- 
‘* sure of steam in pounds per square inch that it may 
** be subjected to, and divide the result by 2400 ; the 
“* result will give the thickness in inches.” Thus, 
working to this rule, we find that a 20 in. cylinder 
for $0 lbs. steam should have a thickness of { in.,a 
piece of information which is new to us. 

Regarding boilers, our author appears to be in 

ion of data not generally available, for he 
says: “N.B,—A scale one-sixteenth of an inch in 
‘* thickness will effect a loss of 14.7 per cent. of fuel.” 
The precision of this statement will excite general 
|envy amongst less well-informed writers, but the 
| ingenious complexity of the following rule is perhaps 
more worthy of general admiration : 

To Compute the Heating and Grate Surface required 
for a given Evaporation or Volume of Cylinder and Re- 
volutions.—Operation.—Reduce the evaporation to the re- 
| quired volume of cylinder, number of revolutions of engine, 

pressure of steam, and point of cutting off; then reduce 
these results to the range of consumption of fuel per 
square foot of grate, pressure of steam, and number of re- 
| volutions given for the following cases, and multiply them 
| by the units given for the surfaces required. 

Internal Furnaces (Boilers).—Coal, 13 tb. per hour per 
| square foot of grate (naturaldranght). Pressure of steam 
| 20 Ib. (mercurial gauge), and 20 revolutions of engine per 
| minute. 

| Coal, 30 Ib. (mercurial gauge), 20 revolations per minute. 
| Steam pressure 30 Ib. 

| We regard the above rule as perfectly unique, 
| and for aggravating want of meaning we trust that 
it is unequalled. The final sentence referring to 
| coal at ** 30 lb. (mercurial gauge),” and ‘20 revolu- 
“ tions per minute,” is, we think, fairly indicative of 
the state of mind at which a writer might be sup- 
| posed to arrive after composing the rule which pre- 
| ceded it. 

The information which our author gives respecting 
the strength of boiler plates, &c., is such as ought to 
make the hair of an engineer toa boiler inspection 
association stand on end, Says Mr. Shelton: “ For 
‘‘use in salt water, computation for iron plates or 
‘* bolts, without reference to the rivetting, should be 
‘‘based upon a strength of two-fifths that of the 
“ultimate strength of the metal; and for use in 

|‘*fresh water upon one-half that of ita ultimate 
“strength, With copper, one half is a safe re- 
‘‘duction for all purposes.” A little further on too 
he gives rules, ‘‘ To compute the thickness, maximum 
‘‘ working pressure, and diameter of an iron boiler or 
“flue (for service in salt water),” the rules being 
| given as equally applicable to fines and boiler 
shells! Seriously speaking it is most scandalous 
that information (?) of this kind should be placed in 
the hands of learners, or of those not capable of at 
| once distinguishing its misleading character, In the 
hands of beginners or of practical mechanics who are 
likely to accept them as trustworthy because they 
|are contained in a pretentious book, such rules are 
| liable to cause incalculable mischief and danger. 
| The last part of the book before us is devoted to 





| 
| 


} 
| 
| 





| the locomotive engine, and here we find the author 
jindulging in statements of the most amusingly 
|erratic character. For instance, after stating that 
|the boiler-heating surface should be from 70 to 
| 85 times the grate surface, he goes on to direct 
| that the latter should be one-ninetieth of the heat- 
}ing surface if coke be used, or about 7; if coal be 
| the fuel. Again, under the heading “ Memoranda” 
we come upon the following: ‘ 1192 square feet of 
| ** heating surface, and 74 ft. of grate in a locomo- 
| * tive boiler (tubular direct), gave identical results 
‘* with a plane (sic) cylindrical boiler having 1184 ft. 
| ** of heating surface and 96 ft. of grate.’’ It is a pity 
\that Mr. Shelton did not add to this startling in- 
formation some further particulars about the locomo- 
tive with ‘‘ 74 ft. of grate” here referred to. In the 
same memoranda we find immediately following the 
above: ‘‘ The mean results of an experiment with a 
“ passenger train was 18 lb. coke expended per 
“ mile run, and 26.3 Ib. per mile ata s of 24.5 
‘* miles.” Mr. Shelton appears to think that in this 
sentence he has exha the whole question of 
locomotive fuel consumption as he makes no further 
reference to the subject. Perhaps, however, the 
cream of the “memoranda” is contained in the 
following sentence : ‘‘ There is a great increase o 
‘+ effect with large drums over small.” This sentence 
we reproduce, italics and all, just as Mr. Shelton 
gives it. What it means, or what is su to 
relate to it, is beyond our powers to ra ge Sa 
Mr. Shelton may have been led to write it 
a similar instinct which led a certain old lady familiar 
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toall Dickens’ readers, to exclaim suddenly “ There’s 

‘ milestones on the road to Dover!” indeed we are 
far from certain that this latter remark might not 
have been more appropriately inserted in his ‘‘ memo- 
randa” by our author, than that which he has 
originats d 

Under the heading “ speed of trains” we are in- 
formed that: *‘ Ata speed of 33 miles per hour, a 
‘distance of 57 yards is required within which a 
** train can be arrested; and at a speed of 63 miles 

per hour, a distance of 273 yards is required.” 
Hlad the Royal Commissioners on Railway Acci- 
dents only been aware of the precise information 
which Mr. Shelton possessed on these points, how 
much time and money spent in brake experiments 
might have been saved. But Mr. Shelton’s precise 
knowledge relating tothings generally supposed to be 
influenced by numerous conditions does not apply 
to brakes only, for a little farther on he favours his 
readers with a ‘‘Table showing the approximate 
* useful effect of an ordinary locomotive at different 
“velocities.” From this Table we get some very 
singular information, respecting what an ‘‘ ordinary 
locomotive” can do; amongst other things we learn 
that at aspeed of 10.77 miles per hour (please attend 
to the decimals) such an engine can take a load of 
225 tons, but that so adverse is it to an increase of 
speed that at 30.90 miles per hour (please mind the 
decimals again) its load must be 25 tons only! 
Speeds above 30.90 miles per hour, Mr. Shelton does 
not appear to regard as within the powers of an 
*‘ ordinary locomotive” at all. 

We have, in the foregoing notice, only chosen, at 
random, a few example s sufficient to show the more 
than worthless character of Mr. Shelton’s “‘ Guide,” 
and we could, no doubt, if we were to devote the 
time to it, pick out a far greater number of equally 
disgraceful blunders. We have been led to give some 
little space to a review of the work, because we 
regard—and always have regarded—the character of 
books placed in the hands of elementary students as 


of the utmost importance, and we consider that too | 


much care cannot be bestowed by authors and pub- 
lishers to avoid the dissemination of that false know- 
ledge, which is afterwards so difficult to get rid of. 
When, as in the present instance, this care appears 
to have been entirely wanting, it is the duty, however 
disagreeable, of a reviewer to condemn thoroughly 








the results of such carelessness, and we can only | 
hope that our efforts in this way may not be without 
their due « ffect. 


THE ALEXANDRA DOCKS, NEWPORT. | 


We published three weeks ago a double-page 
sheet illustrating the entrance lock of the Alexandra 
Docks, at Newport, designed by Mr. James Aber- 
nethy, and we this week publish another two-page 
engraving representing the gates of this entrance 
lock, while we also give on the present page a 
general plan of the docks, and on the opposite page 
various details to which reference will be made 
presently. These docks, which were commenced 
in May, 1869, have been constructed at a cost of 
about 370,000. The dock company owns some 200 
acres of land, so that it has ample room for future ex- 
tension, but in the mean time only the work shown in 
Fig. 8, annexed, is constructed. This consists simply 
of one large basin covering ~ acres, entered by a 
lock from the River Usk, and furnished with hy- 
draulic cranes and coal hoists. The graving dock 
shown in the plan is excavated, and the masonry 
for its entrance is finished, but the dock itself is not 
being completed at present. 

Fig. 8 is a general plan of the works. The main | 
basin is 2500 ft, long by 500 ft. broad, and lies 
nearly due north and south. It was originally in- 
tended to make its southern end a sloping heal for 
timber, but this plan was given up, and quay space 
has now been provided round the whole dock. Seven 
hydraulic cranes are placed on the quays, two being 
1} ton ballast cranes, two 2 ton, two 3 ton, and one 





5 ton. On the western side are the arrangements 
for the shipment of coal which form an important | 
feature in the arrangement of the dock, and which 
we shall illustrate and describe in detail hereafter. 
The details of the entrance lock are shown in 
Figs. 1 to 7 (EnGrveerine, September 17). The | 
lock is 65 ft. wide at the level of the coping and | 
350 ft. long between the extreme pairs of gates. It | 
is 46 ft. deep in the centre, 44{t. over the three 
front sills, and 36 ft. over the inner sill. The tidal | 
range at Newport is about 23 ft. for neaps and 35 ft. | 
at high springs. The hollow quoins, front sill stones, | 
and copings are of Cornish granite, the remainder | 
of the masonry being of a blue sandstone brought | 


from quarries at Nine-Mile Point, about twelve miles | 


from Newport. The upper portion of the masonry 
(shown lined in Fig. 2) is ashlar faced to a depth of 
14 ft. in some parts and 24ft.in others, the lower 
part being simply rubble rock faced. ‘The latter is 
set back about 2 in., to prevent vessels rubbing upon 
it. The backing is of rubble throughout, no con- 
crete being used ; the rubble below the dock rests 
on gravel, which forms the subsoil through the 
whole works. 

The lock is fitted with four pairs of gates. One 
of these pairs, the second from the outside, forms 
reverse gates, closing inwards, which can be used 
when the dock has to be emptied for any reason. 
Under ordinary circumstances they will of course 
remain open. The three remaining pairs are for 
ordinary use when the dock is full. By means of 
these the lock may be used either 225 ft. or 350 ft. 
long. Fig. 1 shows—at G, K, L, &c.—the positions 
of the hydraulic engines for working the gates. 
Separate engines are provided for opening and 
closing each gate (making 16 engines in all), each 
engine driving the chain barrel direct, while for 
each there is also provided a small capstan for work- 
ing by hand in case of emergency. The chains are 
led through the tunnels (shown in dotted lines) in 
the usual way, and four removable guide rollers 
are placed in a cast-iron mouthpiece at the end of 
each tunnel. A hydraulic swing bridge, for the ac- 
commodation of the railway traffic, crosses the centre 
of the lock, as will be seen from Fig. 8. The sec- 
tion shown in Fig. 3 is taken half across the inner 
sill, and half at the recess for the inner gates; Fig. 
4 shows a section in the centre of the lock, Fig. 5 
one through the foundations of the swing bridge, 
Figs. 6 and 7 sections across the recesses for the 
centre and reverse gates respectively. In each of 
these the dimensions of the masonry are fully given. 

The details of the reverse gates, which are of iron, 
are shown in Figs. 9 to 13 of the two-page engraving 
which we publish this week ; these gates were made 
by Messrs. Maudslay and Co., of Cardiff. Fig. 9 isa 
part elevation, showing the roller and stem, Fig. 10 
a vertical cross section, Fig. 12 a longitudinal section, 
and Figs, 11 and 13 sections at C D and A B on 
Fig. 12 respectively. Each gate is divided from top 
to bottom (40 ft. 3 in.) into three compartments by 
vertical plating, and the lower part of it (29 ft.) 
further ivided by horizontal plating into 39 separate 
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cells. The depth of these cells decreases from 2 ft. vided, The roller stem is of wrought iron, 6 in. in 
7 in. at the top to 2 ft. at the bottom, the thickness diameter ; it passes through guides, fastened upon the 
of the plates used throughout being increased at the gate, as shown in Fig. 9, and at ita upper end is 
same time from jin. to }in., and the angle irons carried between brackets of angle and plate (shown 
from 2} in. by 24 in. by § in. to Sin. by 5 in. by } in. in section in Fig. 13), which are made stiff to 
A tube ] ft. 9 in. in diameter is carried from the top | take the thrust due toa pair of ad usting keys, Fig. 9. 
of the gate to the top of the upper cell, and throug The high price of iron at time these docks 
this, and the manholes shown in Fig. 12 (which are | were being made prevented the carrying out of the 
all strengthened by angle iron rings), access can be | original intention that all the gates uld be of 
had at any time to any part of the interior of the | that material, and the three pairs of working gates 
gate. The upper part of the gate is plated (2 in. | have been made of wood, Apes eir 
thick) on the outside only ; on the inside the eross | construction is fully shown in Figs. 14 to 24 of our 
girders are stiffened by vertical green-heart timbers | two-page engraving, these views needing but little 
12 in. by 6 in., shown in Figs. 10, 12, and 13, The | explanation. Fig. 14 is a — elevation of 
weight of the gate is carried at its outer end upon a one of the gates, partly in full and partly with 
cast-iron roller 10 in. broad, and 2 ft. 3 in. in M4 i po some of the timbers removed, and the sluice in 
diameter, for which a cast-iron roller path is pro- | Gawd 2 7 section, Fig. 15 is a horizontal section through 
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A bb, Fig. 14: Figs \Gand 17 show the arrangement « fi< entennial and city of ‘Philads ‘ph ia; Major H. D wi hit- | ledge of the quantity biker thus dinchenged, Mr. Eads re- 
‘ mortises of the prin + timbers. the tenons of | comb, chief engineer of the Chesapeake and Ohio Railroad | quested ¢ Captain Patterson, chief of the Coast Survey, to 
‘ " paral ng | at engines sarge of the James River im- | have these two outlets surveyed and gauged by Mr. Marin- 
. nare placed alterna ly together and separately. | General Sickles, chief engineer of the : n, and the astonishing result is furnished by Mr. Marinden 
I i SS sect ough C D, showi - the | ic Rai 1 Sir Charles A. Hartley, of at the quantity passing out through these two outlets is 
. m and arrang nt of the sluice. and the nearly three times as great as that-which passes through 
{ \ rods It will be seen thatthe; Ourr will “ usin ¢ pleas v we | the South Pass of the Mi ississippi river in other words that 
: f th ste (about 22 ft.) is solid timber. | ‘ y in ng t t ins of r enterprising fellow | nearly one-quarter of the entire discharge of the Mississippi 
S 2 citizen Fad re so tho proved by this r is to- lay being made through these two outlets 
’ this point the planking (pitch pine)) 4 “ ‘ » by the f ‘ letter from t Those who have visited w Orleans during the last 
20a! 4 ; y ; : I , i a : An uring M asl 
Free — wdbs reside Deng | secreta panied a of t ! tes of | spring, are generally aware of the immense amount of water 
ffened by rticals, as shown in Fig. | Fig. 19} 4 | f " ed to M Kads at t lose of | whi has been discharged, during the river floods, throu ag h 
owa t any ent of the roller and ste t! t r } : md Ww been per- | the Bonnet Carre crevasse, which is a few miles above 
f rl oft dimensions as rever tted t It fe ws Orleans. This discharge goes directly into Lake Ponte 
: tte » ot 4 > 18 in. sauar I Aver Hotel, New York, September, 9, 1875. | train and Lake Borgne, and thence into the Gulf of Mexico. 
a inn af tide 14 B | 2 | I waters of both lakes have been during t ntire spring 
. 5 near tH » OF D I t nour to enclo copy of t ind summer as turbid and muddy apparently as any part of 
“ sf re sie the fr ij y ziiwa piar minut t " ke ivited bry ito examine | the T} effect of these three outlets is 
f the footway above the gat whichis carried upon | and a t al li e of const 1 pro- | s d by the recent survey of Mr. Marinden. 
: , } kets. show ; t previous II cart r outt ects t nt made | The 1 one of the passes has been so seriously 
' Pies 99 to 94 are deta af the » r and | by Cor ¥ suthority to in ve the mout f shi orth the eaeiaees adoption of t 
‘ us. 2 2 a! MI ‘ t South Pa i t Gulf of | following resolution, which was offered by Sir Charles A 
‘ BOW wedges by W It Ca 7 iM ley, and which needs no comment, as it will receive the 
t l thrust in this cas slanced by tl It ‘ - ttent to the fact | grave consideration of ev ry one interested in the naviga- 
' atance to shearing of the te | bolts by which | that t I f \ " ty a yval of | tion of the Mi ppi river 
{ cast-iron top bracket is s« red t gate Mr. Eads having directed t} tention of the board to 
| . r the sluice ure I 5 25% ) t{ ed serval the shoaling of the river by low Cubitt’s Gap, as evide need 
: " It paca ‘ a of at H. D. Wa M ny a comparison of the United States Coast Survey of 1875 
pag € seen tha vo pa ' | Secretar t Board with the [ ed States’Coast Survey of 1867, and with Tol- 
tubs each 18 in, by 641 ( ir, are | ints I rat ! the B s in| cott’s survey of 1838, the Board is of the opinion, judging 
ate the faces for the valves | ¢ fitted on fi iit ‘ \ ’ Mr. Eads to t nd of t f s CO son of the same surveys, that the said shoal- 
o le with flanges ih ‘ re} ed T tt ig has al greatly deteriorated the channel at the heads 
‘ : valves (of cast. ma faced l ssi0l t t Pre 1¢ nt | of all the passes They, therefore, recommend Mr i 
. Rack * : Payee a { n t ' sted j toa to the United States Government to take 
> sae Sere = sees Gr , t t : the | s to arrest the further shoaling of the river 
‘ rried up through the guides whi ‘ G t stern ction. | ( itt's Gap reful study of the question may 
Fis t [hese are attached to the cross-| Mr. Bads det give t t. of the jetties | be considered é’ ; 
} } } au ' Figs. 14 at 8 tow } t ' “ be nal! The work the river is, we learn, being 
y pil re eal i by mea fa nt I y ! t t pushed forward wit aie ost rapidity. ‘The foundation 
, : os forge , t y n the|r ses for t meee tty were on the 13th of September 
7 . . . : , ! tior t | lanl ont 7300 ft. from the lands’ end, leaving 5000 ft 
: s y ‘ wings t ad plete t foundation of the east jetty ] sheet p 
; | t } pag } S letaiis of | 7 t 12 ft t jet was driven over 1000 ft. from the lands’ er 
‘ : 2 rv of . } f w ‘ ‘ } l with | t control of t water completed to that point The 
r ave ' k more f y " ald i vas t t i anced works of this jetty were driven out to the extreme 
all f ir. | | end of t fwater. ‘J ruide piles for 
. . : P t te t it through the length of 
I t t ’ I sub-contractor in the 
| { ti the | t nt rapidity had considerably 
tt of t Mia it t work, but the new contractors are now on 
rE MOUTHS OF TH MISSISSIPPI t I : ute | the ground with scveral idred additional , and the 
, t Unit tates Board of 1874 | cor tion will go on with still gre raj About 
‘ . ‘= t tion t s at t ) cords of w s a day are being cor building 
‘ M } for it ‘ - 
‘ ' Vi t t = - 
¢ the entire Board rHE PLACE OF COLLI IN 
i W ‘ : tr. | | ‘\GINEERING TRAININ 
; we y t t ‘ tie ¥ K ‘| ] ; 7 j I ; 7 | iri 
| M t t M PI } ] Scie AT ( P October 
‘ t t mr. | 187 
‘ , “I - - : - P r ALEXANDER B. W. K S C.J 
! i 
’ M t of | My first ty t is a suff ntly « s and a very 
; nt yn to \ ‘ ere Or t iat 
i 5 jatt ) nen nent « : t Tr se8s10n sant labours 
, t , : ve t can scat ent of this college 
‘ a ‘ : thr who 1 ! t $ expression ; and 
‘ ’ ‘ t f you ea t wr ge life 
M 4 t < the ’ . I 1 1t t t r s sto m 
7 ' i is Pp sit n et : t at ol v 
‘ t of } r ! t t ng co ‘ w 1 of posel- 
. \ ‘ ‘ ‘ ‘ » 1838 4 t t f f I nade, of work to be 
' t Unit one, diff es to be surmounted of experiente and wisdom 
‘ | ; ) at length gained Few pleasures are greater than that 
. 1 t to loo " i to i entering upon 
A s | cal u tematically the study of a subject in w 
{ ‘ { re it é Ki ge appears f ! 
‘ ¢ i i u Mi as you go on tly 
that t } s toniy because Of your continually g 
‘ { " { ls it niinit i the source from which your i 
‘ ’ ‘ r t About | suy is drawn, and you learn on with a nieter but a 
‘ Mr } t ban } ! Then comes the delight of finding the hidder 
‘ ‘ t ‘ w g 4 I gies of things, how each fits imto its 
‘ | t ‘ t r exists by itself, but all for and 
i t w ideas'and pheno apparently the 
t ant t ¥ unexpected light upe other ou 
‘ te ! | ta glin now and then of an infinite homo- 
| t t ( eautiful pattern into which somehow or 
i t t t t right may t lull—threads which you 
! ng nt weave themselves. Then comes the 
t W g 1 ! fa ' c to self, t liscovery of 
P ‘ ‘ q | x ict t velopment f old ones exposition ¢ 
5 i { I . ( tt'sG rs hitherto un tood onl; the redaction to 
“ . o t ‘ | order of apparently contradictory na. Each worker, 
‘ “ i , t | t t ‘ er at or small, knows that his work is not isolated, it gains 
; ; ‘ ‘ | tenf nterest and importance to him as he ognises that 
nn 4 M | ’ ( Gap | it is a part of a great whole, that his addition to the sum 
; , on “ t l'oleott j ter cre nowledge will equally fit itself © the great 
rhe Pr oo I Stent ’ { " t } it score of ther it be an insignificant bit of its border or a 
‘ ' t Mis ppi bas ‘ r ed at | gorgeous centre-piece which the border seems only to set 
4 = 4 . } t eR n ¥ formed } i off . t e pleasures c lves, at least 
' < t r at t This potentially wit student life, and along with your 
the J ‘ ' ‘ . vas & up | pleasant ndships and companionships among yourselves 
‘ Aly I P t Un States G nt und I he too with your teacher and with the other de- 
. 4 H | tt tate of Lo y ter are 4 lights which associate themselves with growing physical, 
Turkey | . " itered a few me s age t intellectual and moral strength, conspire to make it a time 
( I. G1 t James Andr nd Ce is a cs, | ol yment while it lasts, and one which can be 
t t ‘ ts 1 et G Jl] J that tl ure now being ¢ fondly looked back upon when it is over. In welcoming 
K , State . . t tties are be c you to-day, tk m not using a mere form of words, but 
‘ P ‘ ) W i ng that an enormovs amount of t ver ares m good earnestness expressing my pleasure, and Iam sure 
M . . P. Ra 1} et ugh t Jump and Cubitt’s Gap, a that of my colleagues, at meeting again those with whom 
' the ¢ n on Water Suy for the | that it was « first unce to have the eumicont we shal] be so closely associated in our work for some 
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time to come, and of whom, at the close of the session, 
we shall doubtless carry away many pleasant recollections. 

In asking me to give the introductory address this session 
the Senate of University College did not, I am sure, do so 
with any wish that I should attempt to enlighten you u 
any general subject. I think I shall rather be doing what 
is most in accordance with their intentions, as well as most 
snitable in itself, if I take this ee ppt ener | of saying some- 
thing about my own subject, and about it more especially 
in those aspects in which it more immediately concerns 
University College and other similar institutions. When 
so much is being said, and done, about technical education, 
when one even of the old English universities is proposing 
to found a chair of engineering, while in the University of 
Edinburgh B.Sc. and D.Sc. are given in the same subject, 
and in other institutions in Scotland and Ireland other less 
important degrees, I trust I shall not be speaking upon a 
subject in which you can take no interest if I attempt, 
limiting myself to my own special department, to examine so 
far as time will allow me what really the education of an 
engineer ought to be, and what place may be taken, and I 
hope will presently be taken, by the College in his training. 

I suppose I need hardly commence here by arguing the 
necessity or benefit to the engineer of something more than 
the training merely of practical experience at his work, 
something in the nature of theoretical training, which alone 
can enable him to understand the facts of his experience, 
or to connect them or draw inferences from them in a 
complete or satisfactory way. It is unfortunately true, 
however, that some people still deny this, and many 
others, while admitting its truth, admit it only as a form 
of words, and practically reduce the value of their admission 
to nothing by the limitations they put upon it in each 
particular case, as well as by the sneer or smile with which 
they commonly receive the mention of “‘theory.”” It will 
be some assistance to our attempts to find out what 
edueation is required, or is the best, if we go back a little 
and look at what is really, whether expressed or only 
understood, the foundation of this position of badly 
disguised hostility to theoretical training. This I take to 
be the fact that of the older engineers, admittedly great in 
their profession, scarcely any had opportunities for obtaining 
such training, while in spite of this deficiency they did 
splendid work. In some notable cases the knowledge that 
was not acquired while they were young was obtained in 
manhood. But there are certainly many distinguished 
engineers whose names are almost household words to us 
who neither in youth nor in manhood ever mastered, or 
even knew, the principles underlying the work which they 
so successfully carried out 

That this fact should be seriously used as an argument 
for a conservative adherence to the system of training 
under which such men were not educated is as incompre- 
hensible as itis true. In no other subject or profession 
does a man say, ‘‘ Because I was imperfectly trained and 
yet have succeeded, therefore I will train my son imper- 
fectly,”’ and yet in engineering it is said by some, and is 
practically acted upon by a far greater number. Such 
people do not hesitate to refer to Smeaton, Brindley, Tel- 
ford and others as models, men who, without technical or 
scientific training, did great work, and whose names every 
one receives with respect ; or in another field to Arkwright 
or Hargreaves, whose mechanical genius has given to the 
country so much of its present wealth and prosperity ; or 
again to Stephenson and Fairbairn, who started as engine 
boys, and again without technical education of any kind, 
made their positions by talent, pluck, and unlimited capa- 
city for work. One would have thought the inference 
sufficiently obvious, if these men did so much under such 
disadvantageous circumstances, how much more might they 
not have done if they had possessed all the advantages 
which are within our reach just now. But no, the idea 
seems to be, these men served seven years’ apprenticeship 
(or whatever it may be), therefore that is the best thing 
for every one to do who wishes to follow in their steps. 
The conservatives can certainly claim excellent precedent 
for this conclusion, for it is after all no other than one from 
which many of us may have had to suffer :—Latin was once 
the universal language of European scholarship, therefore 
boys should spend the best part of their school life in this 
nineteenth century learning to write hexameters ! 

But if we are to follow blindly in the steps of such en- 
gineers as I have named, simply because they are their steps 
(and I think no other reason can be adduced for continuing 
the apprenticeship system pure and simple), it must be be- 
cause their work was, in itself, superlatively good. I can 
understand that a modern sculptor should be willing 





to copy the method of study of his Grecian prototype, in | 


the hope that he might also be able to copy in some degree 

his work ; or that an architect would gladly enter into any 

course of training that had produced the authors of the 

Cathedral at Cologne; but here the original objects pro- 
luced have been of their kind perfect, insusceptible, so far 
8 we can see, of improvement, and even here modern 
uethods of study are more likely to lead moderns to the 
neient results than the copying of ancient methods. 

But there is nothing of the kind before our view in en- 
gineering. We aim at building upon the foundations laid 
by our predecessors, and not at copying their work. The 
roads, canals, docks of a hundred years ago would be 
thought but little of now. Some of them were good pieces 
of engineering, some were very imperfect indeed, few of them 
contained difficulties greater than those which are now 
being overcome every day in ordinary contractors’ work ; 
the antiquated but most mteresting locomotives exhibited 
at Darlington the other day have long ago been superseded ; 
automatic machines more perfect than Hargreaves or 
Arkwright ever dreamt of are familiar to every factory girl 
in Yorkshire ; even the bridges once so novel or so daring 

* so large, Neweastle High Level for instance, or the 
Britannia Bridge, will only not be imitated because more 
satisfactory structures can now be designed. 

I hope I shall not be accused of making light of the works 








of the tmen I have named. You will quite under- 
stand that nothing could be further from my intention, that 


I am looking at the matter from quite a different point of 
view. Relatively to their time the structures I have men- 
tioned show in the very brightest light the genius of those 
who designed them and carried them out in spite of very 
defective knowledge, want of experience, many dis- 
couragements. To gauge the capacity of a man by the hig. 
ness of his work, or even by the degree in which it 
approached perfection, leaving out of consideration the 
conditions under which it was done, would be absurd. 
There are many respects in which our yo engineer 
cannot do better than imitate the men themselves, 
their energy, perseverance, and self-denial, but I wish 
to emphasise the fact that they are not expected to 
imitate their work, but to excel it, to design still better 
machines, to bridge deeper chasms, to blast more solid 
rock, in general to perform more impossible impossibilities. 
They are not to stand still, still less to go back ; if they do 
not advance they of no use in their profession. If then 
the engineers of the next generation are expected to do so 
much more than those of the last it really seems folly that 
their training should be restricted to the former narrow 
limits. At the time when those limits were fixed or fixed 
themselves there was very little choice, now there are 
plenty of opportunities for every one who chooses to take 
advantage of them; are we wilfully to shut ourselves out 
from these because our grandfathers did not possess them, 
or are we to try to get the best training possible without 
the least reference to what training other people did get, or 
could get ? 

In speaking of ‘‘training’’ of course I use the word here in 
its conventionally restricted sense, meaning by it that part 
of a man’s training which he receives before he is suffi- 
ciently master of his profession to exercise it on his own 
account, or to take any responsible subordinate position in 
it. Although in point of fact a man’s most valuable train- 
ing may be later on, yet as it is only with this earlier part 
that the College, as such, can be connected, it is with it 
only that I have to do just now. I think that if we look at 
the matter from the outside, without consideration of what 
means are existing or non-existing for imparting the train- 
ing, or what amount of training men may or may not have 
hitherto received, we may pretty safely put down the lines 
which the education must take somewhat thus—not attempt- 
ing “- very rigid classification : First, a general scientific 
groundwork, a knowledge of the principles of the sciences 
upon which engineering is based, commencing of course 
with mathematics in all its various branches, and including 
physics (in the most general sense of the word), chemistry, 
and metallurgy, and geology. Then, secondly, a know 
of the way in which these sciences are applied, or apply 
themselves, to engineering work, the bearing of the laws of 
thermodynamics upon the theory of the steam engine, of the 
laws of mechanies apon the forms of structures and 
soon. The theory of machines would here come in, the 
theory of what we clumsily ‘call the “strength of ma- 
terials,’ and in general the principles of the design and 
construction of structures onl machines. This part of the 
training, especially, should establish the identity of “‘ theory”’ 
and “ practice,”’ so often spoken of as if they were anti- 
thetical, but between which no contradiction can exist 
except the superficial inconsistencies arising from the im- 
verfection of the one or the incorrectness of the other. Then 
astly, before the training can be considered complete, not 
only the knowledge of these applications of the pure sciences, 
but also some experience in the applications themselves 
must be obtained. That is, the student must have practice 
in the design of actual machines and in the constructive and 
other processes of which he hasalready studied the — les. 
Only after this has been, in some way, added to the other 
and more theoretical part of his education ean the prelimi- 
nary training of which I have spoken be considered complete. 


(To be continued.) 





HISTORICAL LOCOMOTIVES. 
To rue Eprror oF ENGINEERING. 

Srr,—lIn your last; issue, describing the exhibition of lo- 
comotive engines held last week at Darlington, you mention 
types of engines known as the ‘‘ Jenny Lind,” the 
** Bloomers,”’ and the “‘ intermediate crankshaft.’’ Having 
no knowledge of the specialities of these types, and being 
desirous of comparing them with those which you a 
ticularise, I should feel greatly obliged if you or any fellow- 
reader of ENGINEERING would say where full information 
and illustrations of these types may be found. Such in- 
formation I have no doubt would be of value to many be- 
sides myself. 
I am, Sir, yours obediently, 

ADOLESCENS. 

October 4, 1875. 

[We willingly comply with our correspondent’s request as 
far as wecan. Of the ‘‘ Jenny Lind’’ class of engine built 
by the late firm of Messrs. E. B. Wilson and Co., of Leeds, 
no illustration has, so far as we are aware, been published. 
They were inside cylinder engines with double frames and 
single driving wheels. The driving axles had inside bear- 
ings only, and 'the leading and trailing axles outside bear- 
ings. The pumps wane pnael outside, and worked in some 
cases from crank-pins and in others from eccentrics fixed to 
the bosses of the driving wheels. The “‘ Bloomey’’ class 
were built for the southern — of fey Pye al and 
North-Western Railway, the first engines type having 
we believe been built in 1850. They had inside cylinders 
16 in. in diameter by 22 in. stroke, driving wheels 7 ft. in 
diameter, and inside frames. The fireboxes of these engines 
were very large, exposing 142 square feet of heating surface, 
while the tube surface was 1152 square feet. Of the 
“intermediate crankshaft’ engines of Stephenson, ‘* Ado- 
leseens’’ will find a description on 207 of Mr. D. K. 
Clark’s “‘ Railway Machinery.”—Ep. E.} 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Explosion at the Elsecar Iron Works.—Last night an 
ion took place at one of the blast furnaces at the 
Works of Messrs. Dawes Brothers, by which three 


men were shockingly injured. It is not clearly stated how 
pleon, bub & aupene that @ men were 


the explosion took 
engaged clearing away the cinder coke dust, &c., from the 
furnaces. 

A Miners’ Co-operative Colliery Undertaking—A meet ~ 
ing of the West Yorkshire and North Staffordshire Co- 
operative Coal Mining and Building Society (Limited) was 
held at Wakefield on Monday last. It was shown that 
there were 4762 11. shares taken up, and further capital 
is strongly recommended to be invested. The colliery was 
said to have been bought cheap, and 35001. paid on account. 
Two or three seams of coal w worked as soon a8 a 
small quantity of water had been pumped from the main 
shaft, and by an incline coal lying near the surface would be 
rege: oom § brought into the market. The quantity from 
this “‘day-hole’’ would be about 4000 tons. It was ex- 
pected that both a ten feet and a seven feet seam would be 
worked in a few weeks, as a 25 es pose portable engine 
had been brought into use. The headgear would be erected 
ing made on the spot for the 


cheaply, and bricks were 
iery, it should be stated, ia 


erection of the offices. The 
in North Staffordshire. 


Leeds Sewage and the A BC Company.—At the ordi- 
nary — meeting of this company it was stated that 
the whole of the Leeds sewage was now being treated b 
this process. The town council had limited the cost to 27. 
per million gallons for producing effluent water, but they 
were doing it for 37s. at the rate of twelve million lons 
per diem. The town of Leeds was prepared to pay 15,0001. 
a year for their works, and as they could readily make 
20,000 tons of manure yearly, which would sell at 11. per 
ton, it would more than pay all expenses, which was more 
than any other process da 

Leeds Co-operative Society and the Tipton Green Col. 
liery—A_ meeting of the Leeds Co-operative Society was 
held at Holbeck on Thursday last in order to consider what 
steps should be taken in to their investment of 
15,0001. in the Tipton Green Collieries. It was stated that 
the investment was a good one, but the company was in 
difficulties owing to a want of capital. The meeting wax 
held in private, but it is said that a resolution was passed 
determining to carry on the collieries and for pumping 
water from the pits now thrown idle. 

Chesterfield and Derbyshire Institute of Engineers.—A 
general meeting of the bers of this Institute was held 
at Chesterfield on Saturday last, under the chairmanship 
of the President, Lord Edward Cavendish. After some 
interesting remarks from the chair, a discussion took place 
on Mr. Stephen Holman’s paper ‘On the History of 
Draining Mines by means of Non-rotating Steam Appli- 
ances.”’ A vote of thanks was given to the author of the 

per, and discussions followed ‘‘ On the Application of 

echanical Power in Boring Operations”’ (by Mr. Emerson 
Bainbridge), ‘* On Boring and Boring Machines” (hy Mr. 
Stokes, assistant inspector of mines for the district), and 
“On the Prevention of Overwinding’’ (by Mr. Wright), 
the whole of which papers were read at the preceding 
meeting of the Institute. A paper on “‘ A Description of 
the Mode of Underground haulage at Clay Cross,’’ by Mr. 
John Jackson, and one “‘ On Brunton's Leading Machine," 
by Mr. William Johnson were also read. Votes of thanks 
were accorded to the authors and the President, after 
which the meeting terminated. 





SHUNTING ENGINE, 

We illustrate on the next page a neat little shunting engine 
which has been constructed by Messrs. Clayton and Shuitle- 
worth, of Lincoln, for use about their own works. The leading 
feature in this engine consists in its being made with frames 
forming water tanks, on the plan designed by Mr. J. J. 
Tyrrell, and illustrated by us some years ago (ride pages 
862 and 363 of our eighth volume). The tanks, as will be 
seen, extend nearly the whole length of the engine outside 
the frames and under the footplate, the latter being in fact 
formed by the tops of the tanks. A cast-iron cross-pipe 





'5in. in diameter connects the two tanks, and from this 


cross-pipe the suction pipe is led off to the pump as shown 
in the longitudiual section, the arrangement of feed cock 
being a very neat one. 

The cylinders which are, as will be seen, outside, are 9 in. 
in diameter with 14 in, stroke, and the wheels are 2 ft. 9 in. 
in diameter and placed somewhat close together, the wheel 
base being but 5ft. The wheels are of cast iron with steel 
tyres, 

The boiler is of ample size, as will be seen by the di- 
mensions givenon our engravings. The barrel is made of 1%, in. 
and the firebox casing of } in. plates, and the longitudinal 
seams are butt jointed aud double rivetied. The drebox 
is of Lowmoor iron, and the tabes—of which there are 64, 
2} in. in diameter and 7 ft. 5 in. long between tube plates— 
are also of iron. With these very large short tubes we 
should expect a good deal of fuel wo be drawn through into 
the smokebox if the engine had to do heavy work, but 
during ordinary service about a yard there may perhaps be 
no difficulty experienced in this way. The regulator is a 
vertical slide placed on the smokebox and readily accessible, 
and the steam is taken off through a pipe slotied along 
the upper side and extending the length of the boiler. The 
chimney is of cast iron and was of necessity made short to 
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PRICE’S PATENT RETORT FURNACE.* 
By I, Lowrntay Bet, M.P., F.R.S., Middlesbrough. 
Tue ordinary reverberatory furnaces as employed for | 
melting and puddling pig iron, or heating piles for the 
rolling mill, consist of a fireplace, a hearth for the reception 
of the material under treatment, and a chimney for securing 
the necessary current of air through the fuel. 

All the operations in an iron works, with the exception of 
raising steam, require for their performance a very elevated 
temperature. Only that region, therefore, immediately 
adjoining the source of heat is available for any of the above- 
mentioned purposes; because, by the time we reach a | 
distance of a few feet from the fireplace, the flame is cooled 
down below that point to which it is sought to raise the | 
contents of the furnace. 

The waste of heat, therefore, in every simple furnace, as | 
described, is enormous, and varicus attempts have been made | 
to reduce the amount of this loss. In former times, cham- | 
bers between the hearth proper and the chimney were con- | 
structed, in which the iron received ite first ions of heat. | 
The extent, under any circumstances, to which this system is | 
applicable in an iron works is but limited, indeed, practically, | 
it was confined to the puddling Now, however, | 
since the prelimin operation of refining has, generally | 
speaking, been abandoned, this mode of economising fuel has | 
fallen into disuse. 

In more recent times a considerable portion of the heat, | 
which otherwise escaped into the chimney, has been inter- | 
cepted by employing it as a means of raising steam. This | 
application is sound in principle, because so far as a mere | 
question of heat is concerned, there is no reason why the | 
products of combustion might not be cooled down to 600 | 
deg. or 600 deg. F., at which temperature a maximum in- 
tensity of draught is commanded. 

When, however, the gaseous contents of the chimney have 
their temperature reduced to 1200 deg. or 1600 deg. F., the 
rate at which they impart heat to ansther body is so slow | 
that there is no commercial advantage in preventing the loss | 
inseparable from their escape, and even then the magnitude | 
of the boiler arrangement is largely iner d, pared 
with that when the fuel is applied direct for generating 
steam. 

An important mode of rendering available a portion of the 
heat, which otherwise is carried off unutilised, is obtained by 
the so-called regenerative furnace. In it the fuel is em- 
ployed in the gaseous condition, so that both the combustible 
and the air required for its combustion have their tem 
ture raised, and, in this way, heat which would be lost is in- 
tercepted and returned to — where it can be usefully 
employed. Compared with the ordinary reverberatory fur- 

nace, an economy of from 20 to 30 per cent. in the fue] 


* Paper read before the Iron and Steel Institute at 
Manchester. 





























| consumed is stated to be effected by the regenerative sys- 


tem. 

In the common furnace, the volatilisation of the hydro- 
carbons in the fireplace is not only the cause of the expendi- 
ture of a certain quantity of heat, but the absorption of this 
heat tends to impose a limit to the power of the apparatus. 
This cooling effect, due to the evaporation of the volatile con- 
stituents of the coal, is augmented by the periodical intro- 
duction of the cold fuel, which is accompanied by the influx 
of a large volume of cold air. The result is a very prejudi- 
cial effect, both in respect to the economy of combustible and 


| intensity of temperature. From this convenience, the con- 


tinuous action and previous heating of fuel and air exempts 
the regenerative furnace. The preliminary conversion, how- 
ever, of the coal into a gas is attended with a certain amount 


| of loss, inasmuch as the whole of the fixed carbon is burnt 


to the condition of carbonic oxide, which means a sacrifice of 


| about 30 per cent. of its heating power. To this has to be 


added the cost of plant for doing this, and for heating the 
gasified fuel and air. 

Mr. John Price, of Sunderland, has contrived a form of 
apparatus which he distinguishes by the name of the Retort 
my In it Mr, Price raises the temperature of the air, 
as well as that of the gaseous and fixed constituents of the 
coal, by the waste heat before it enters the chimney. It is 
true he cannot compete with the furnace known as the 
Siemens, in the matter of intensity of tem ture to which 
the substances employed as the source of heat are brought, 
but Mr. Price avoids the loss which takes place in the gas- 
producers of the so-called regenerative furnace. hether 
the retort furnace can, or cannot, be applied to the manu- 
facture of steel by the open hearth process remains to be 
proved ; in the mean time it is interesting to know that 26lb. 
of wrought iron has been completely meited in a crucible by 
means of one of these furnaces. 


ber, as it has been designated, 

ber (E) is a firebrick circular pillar F, with spaces around, 

marked in Fig. 5, E E E E, and on which is a cast-iron 

cylindrical air vessel G, which is protected 

On this air vessel ( 2 i See » partly 
in 


= 


brick, partly of cast iron. The 
the retort is fitted with a hopper 











chamber (E) extends to near the top of the retort, where it 
is closed by brickwork, but is open 
leading to the stack O. 

Near the bottom of the chamber F. the 
centre of the circular air vessel G, are pipes P P, inserted in 
the walls of the chamber (E), passing all round the chamber 
as shown in Fig. 5. In front of the i i 
pel and opening into the chamber 
ce SPE) chick “s note ge Mead i 

ipes _w 8 scope for expansion an< 
a fe cirvalation of heck. Thess ipes (P P) are connected 
with the blast as shown at E, Fi ¥ 4 i 
chamber G, as shown at F, Fig. 5. The outlet R from the air 
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well heated. The retort is then filled with fuel 
commences from the retort, and by the time the fuel at the 
top descends to the bottom of the retort, it is well heated, 
and a continuous supply of heated fuel is then up. Ail 
raw fuel is from this time supplied to the poppet {1) only, 
pion into the “ retort” by daw per without 
of air. 

The gases so generated in the combustion chamber (A) 
pass over the bridge into 
neck (C), into the underground flue (D), into pte poe or 
“retort” chamber (E Tas ivi 


pry hay Aeon (P P), and their residue passing off by way 
of the flue ( Pinto the stack (O), the heat so stored being 
carried back into the furnace by the heated fuel. Combus- 
tion is supported by air under e froma fan. The air 
entering in as shown at (E), Fig. 4, traverses the entire cirouit 
of pipes, passing into the central air-vessel (G), out through 
the outlet (R), into the ash-pit (S), and so up through the 


It will thus be seen, from the description just given, that 
to some degree, the retort furnace embraces, in principle, that 
of the regenerative system; at the same time that the re- 
generative chambers, as well as the tot valves for 
changing the direction of the current of the gases are dis- 


pensed with. 
Soueies & © wines eg ep as My Wo pe cag 
ing furnace, working ig iron wee 
Powe the billowing results ; m= : 
tna. et. qr. Ib. tns. ot. qr. Ib. 
Pig iron delivered .. 18816 0 0 





Serap iron delivered ., 31 4 0 0 
Fottling used rine 917 10 
-“~ or 0 
Coal suite” 19 1 21 °° ™ 
Retebumpien .. mY 816 
229232 
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" Consangtion per ton of Puddled Iron ond Scrap Balls. 


ewts. 

Pig and scrap iron .. see eve 20.7 0 
Se ated ove ose eee coe ene we 
Coal ... 14.07 


In the case of a s double-bedded puddling furnace w: king 
25 tons of pig iron per week, I have received the following 
figures : 
tns. ct. qr. Ib. tns. et. qr. Ib. 
Pig iron delivered .. 603 0 0 O 
Serap iron delivered ... 8211 0 0 


mame 425 %4.0 6 
Fettling used ... ove 70 01 9 
Coal used 309 0 3 8 


Reeeived puddled bars 67814 2 10 
Received scrap balls ... 76 0=«2124 


—_——-—_— 


653 14 3 25 
Consumption per ton of Puddled Iron and Serap Iron. 





ewts. 
Pig and scrap iron ... eee des sos 20.97 
Fettling ae ove coe coe eee .23 
Coal ... ove 10.71 


In both the trials, ‘of which particulars ‘have just been given, 
the furnace was worked by the draught of the chimney, and 
the air entered the fireplace at the temperature of the atmos- 
phere. In the following experiment a fan was used, and the 
air was propelled through heated pipes, by which ite tempe- 
rature, before entering the fireplace, was heated to 300 deg. 
Fahr. The furnace was of the doubled-bedded description, 
and the work performed was 26) tons of pig puddled in tea 
shifts, instead of 25 tons when using cold air: 
tns. ct. qr. Ib. tus. ct. qr. Ib. 
Pig iron delivered... 2660 0 


Serapiron delivered . 8400 
o——m=aum=== $9 9 0 0 
Fettling delivered... 5 & 8 22 
Coal 13 5 024 
Received ‘puddli i bars 2419 112 
” scrap balls ... 8000 


—--- 2719 112 
Consumption per ton of Puddled Iron and Scrap Balls. 





cwts. 
Pig and scrap iron ... ions ei = 21.00 
Fettling , ose ose eee eee 38 
Coal .. eco ooo 9 44 


When the retort system was applied toe reheating furnace 
using hot air, the consumption of coal was as follows : 
Cinder Bottom. 
ewts. per ton. 
Day-shift only, including mpeg Sp ove 5.25 
Working day and night ___... * ove 4.25 
Sand Bottom. 
Dey shift only, including lighting up... 4.50 
Working day and night ‘ 3.75 

In the ordinary furnace, the coal consumed amounted to 
9} ewts. per ton of iron, working day-shift only, and 8 cwts 
when going on uninterruptedly, so that the saving of fuel 
appears to be about one-third in puddling and one-half in re- 
heating iron. 

From the examinations which were made of the escaping 
gates, it would appear that the nature of the combustion is 
capable of being controlled, and, in this manner, a flame ofa 
more or less reducing character can be maintained. In one 
ease, two piles of iron were placed in a reheating furnace, 
which, from their size, projected above the bridge, where they 
were exposed to the cutting action of the flame. To avoid 
wacto from this cause, the blast was modera‘ed to about half 
its usual volume, the effect of which was manifested in the 
nature of the escaping gases, which had the following com- 


pos thon: 
Carbonic oxide... 13.07 vols., or 13.39 by weight 
Carbonic acid ... 7.76 12.49 ” 
Hydrogen me 735 53 ” 
Nit: ozen one 7183 , 73. 59 i 


100.00 100.00 
The air was heated to 500 deg. Fahr., and the gases as they 
entered the chimney 1500 deg. as ascertained approximately 
by @ pyrometer, the flue itself being visibly red-hot. This 
elevation in the temperature of the flue is probably due to 
the presence of so much unburnt inflammable matter in the 
gases, which would contiaue to burn on its way to the point 
of exit 
In the next experiment, the object sought to be obtained 
was the intensity of the temperature within command by this 
form of furnace, hence, the full equivalent of air, heated to 
550 deg. Fahr., was employed ; indeed, the analysis of the 
ssmple of gases extending over three- quarters of an hour, 
shows an excessof oxygen. Their composition was: 
Carbonic acid 15 9 vols., or 22.8 by weight 
22 93 


Orygen cee eco ” r4 os 
Nitrogen... ose BL.9 - 74.9 ~ 
100.0 100.0 


The elevated temperature afforded by the appsratus at the 
period when the gases had the com p sition j ast described, 
may be judged ot by the fact that 264 Ib. of malleable iron 
was perfectly fused in 2) hours. The escaping gases, not- 
withstanding the intense beat of the hearth, only indicated 
900 deg. Fahr., the flue itself not being visibly red het. 

Taking the heat evolved by the combustion of eval to be 
@*0 units per unit of the fuel, that which escapes up the 
@ \imney in the gases at 990 deg. Fabr., may be rough'y esti- 
mated at 15 per cent. of the whole. The loss from a farnace 
of the ordinary construction would, at the high temperature 


et whek the products of combustion enter the chimney, r 
didBoult to calculate, bat at anything like 3900 deg. Fah., 

would not be far from one-helf of the er the eval is sineble 
of affording Cie advantage. theref of intercepting the 
d) ference between 59 and 16 per cent., and of ret "oy - even 
at ion of it, so thet it may be usefully applied, is obvious, 
¥ | a notalle amount «f effective power which would be 





otherwise lost is oom, is ees from the figures, 
giving the consumption of coal which have been furnished 
to me. 

A word or two with regard to cost of construction and of 
maintenance, which constitute important items of considera- 
tion in questions such as that we are discussing. Mr. William 
Price informs me that the retort furnace for paddling can be 
erected at something like twice the price of one made aceord- 
ing to the plan commonly in use, the power of production 
being the same in each case. 

In the matter of repairs, his experience does not extend 
over a sufficiently long period to enable him to speak with 
precision. So far, however, as he can form an ry he 
thinks that the cost of maintenance is less, and that the 
retort furnace is more durable than the old kind formerly 
used. The retorts themselves promise, from present appear- 
ances, to last twelve months, in which case their renewal 
will amount to 3d. per ton on the iron puddled, 1}d. on iron 
reheated, 

In conclusion, I may state that several of Mr. Price's fur- 
naces are, and for some time have been, in operation at the 
Government Works, at Woolwich. Iam indebted, for the 
particulars ‘contained in this communication to the courtesy 
of the officers of that establishment. The analyses of the 
gases given were performed in the Royal Laboratory of the 
Ordsance Department. 





Since Mr. Bell's paper was read we have been informed 
that one of Mr. Price's furnaces, which has been in use for 
a few weeks at Messrs. Joseph Witham and Sons, Leeds, 
worked for the two weeks ending September 25, with an 
average consumption of 7 cwt. 2 qrs. 104 Ib. per ton of 
puddled bar prodaced, the average waste of iron over the 
same period being 5.3 per cent 


STEAM ENG INE “PE R FORM ANCES, 
To THe Eprror or ENGINEERING. 

S1r,—In your article of September 24th headed “‘ Steam 
Engine Performances,’’ you mention my name with that of 
Mr. B. Donkin, Jun., as having worked out a method = 
ascertaining the steam consumed by a steam engine, by 
measuring the quantity and rise in temperature of the water 
which condenses it. 

From many years’ experience I am firmly convinced that 
this method is more accurate BA others. 

Measuring the water evaporated from steam boilers is 
difficult, onl I think it may be considered as a check upon 
this system, instead of the reverse, as would be usually 
conslicre “dd. 

Any condensing steam engine can be tried in a few hours 
whilst doing its ordinary duty without any stoppage of 
works, and that with much less expense, and for many 
reasons, I think with greater accuracy, than any other 
measure of feed water. 

Any one can use this system with little expense, as there 
are no patent rights to pay. The outlay would merely be 
the expense of the trial, and the cost of a measuring box 
made generally of wood on the spot. 

There is, however, no doubt that it requires a knowledge 
to use it, which like the proper use of the indicator, can 
only be learnt by experience, but if such practical and ex- 
perienced men as the chief engineers of the boiler associa- 
tions would adopt the system, this necessary knowledge 
would very soon be obtained. 

For many years Mr. B. Donkin, Jun., and myself have 
been trying to obtain a practical and safe self-recorder of 
temperatures of the condensing water, equally reliable to 
the photographie apparatus described in yours of July 17, 
1868, but hitherto we have not succeeded. When this is 
accomplished the evaporation of water from steam boilers 
under pressure could be much more accurately ascertained, 
and experiments could extend over long periods. 

We remain, Sir, yours truly, 
B. W. Farry. 

London, October 1, 1875. 








THE STEAM BLAST IN LOCOMOTIVE 
ENGINES. 
To THE Eprror or ENGINEERING. 

Str,—The celebration of the Great Railway Jubilee 
which has just passed, naturally caused the minds of the 
public generally, and engineers in particular, to revert to 
the progress of the railway system since the year 1825—at 
which time its success was looked upon as almost impracti- 
cable, more especially in connexion with the development 
of the locomotive—as well as to the men in those early 
stages, to whose genius and energetic exertions we are 
indebted. On the evening of the 27th ult., a volume was 
presented to each of the guests of the North-Eastern Rail- 
way Company, giving an account of the commencement 
and progress of railways and the achievements of the men 
who laboured for their advancement; in this volume on 
page 225 the author re = s to * the hot blast’’ in connexion 
with the locomotive. The hot blast was an invention of 
Neilson’s for smelting pur rposes, and is now in use in most 
of our blast furnaces, not in locomotives ; this mistake of 
the author does not signify much, as we conclade that he 
means to speak of the steam blast. He further states, 
however, that ‘‘ Attempts have been made to detract from 
the originality of some of the inventions with which 
Stephenson's name is ide ntified, and more especially so 
far as the blast in the chimney is concerned ; he also states 
Mr. Hedley claimed the invention, but that Mr. Nicholas 
w oat has pronounced most distinctly that ‘‘ whether or not 


the efficient ee ty of the blast was first adopted at 
Killi neworth, I know th . the steam from the cylinder was 
passed into the chimney by a pipe in the first engines tried 


on the Killingworth line; and as the mouth of the pipe 
\ as turned upwards it must of necessity have acted as ao 
blast, as from the noise made from the exit of the steam 
into the chimney through the pipe, the engines got the 





name of ‘ yon Billies.’ As for Mr. Hackworth’s blast, 
it was not applied to the engines on the Stockton and 
Darlington Railway until some years after the Killingworth 
engine was tried ; so that he could not claim the original 
plication of the principle.” This looks rather like 
iouies for Stephenson the invention of the blast pi 
invention which one of our modern writers on such 2 des 
calls “‘ the life-breath of the locomotive.’ How is it that 
writers will confusedly mix up the turning of exhaust steam 
into a chimney, with the important invention of the blast 
pipe? The chimney itself was turned up because the gases 
from the fire ascended ; the exhaust steam had a similar 
tendency hence, the pipe being turned up too; had the gases 
fallen, the chimney would in all probability have been turned 
down as also the exhaust steam pipes, to enable the whole 
to escape as readily as possible. The blast that was obtained 
is in common with that obtained with many stationary en- 
gines of the present day having the exhanst steam turned 
into the main stack. Thus far we have no record of the blast 
pipe. In 1827 my grandfather, Mr. Timothy Hackworth, 
designed and built an A for the Stockton and Darlington 
Railway, called the ‘‘ Royal George’’—I exhibited at the late 
féte at Darlington a moe del of this engine made at the same 
date, viz. 1827—to which the steam blast pipe was attached 
for the first time ; the two exhaust pipes from the cylinders 
which were turned up in the chimney were joined in one, 
and the end supplied with an iron coned hoop or contracted 
nozzle shrunk and pinned on to its end with two tap bolts ; 
he also placed a pipe inclining upwards at the angle of 
45 deg. underneath the grate, from which issued a jet of 
steam as an auxiliary that could be used at the driver's 
discretion ; this he afterwards found unnecessary, for his 
blast pipe—already desecribed—accomplished all that was 
nner Be and he knew full well that it was the cheaper 
method on account of its working entirely by means of the 
exhaust steam, whereas the jet was produced by effective 
steam from the boiler. In the mean time Stephenson must 
have knocked out ‘‘ the life-breath’’ from his locomotive, 
if he ever had it, for in 1828 he sent a letter to Hackworth 
of which I append a verbatim copy. 
** Liverpool, 25th July, 1828. 
‘Dear Timothy,—Brandreth om given a report here 
that you are going to lay off the locomotive engines. Is it 
so? I was a great pity that these accidents took place with 
the tubes. 

**It appears Brandreth has got my plan introduced for 
the horse to ride, which I suppose he will set off as his own 
invention. It is more than two years since I explained this 
to Brandreth. Canterbury was the place where I meant to 
have put it to use, but as that company have now deter- 
mined to work the line by steam power it will not be 
wanted. 

** We have tried the new locomotive engine at Bolton, 
which works beantifully, there is not the least noise about 
it ; we have also tried the blast to it for burning coke, and 
I believe it will answer ; there are two bellows worked by 
eccentrics underneath the tender. The line will be opened 
on the Ist Angust. It is too far for you to come, or I should 
be glad to see you. Write me about the engines by return 
of post if you can. 

** Yours traly, 
‘*GEORGE STEPHENSON. 

“P.S.—John Dixon and every director at Canterbury 
can speak to my plan of carrying the horses, which I men- 
tioned to them two years ago, but I never considered it 
ought to be tried at Darlington, as there I considered the 
locomotive engines a better thing.—G. 8.” 

It appears Mr. Stephenson was at this date without a 
knowledge of the success of Mr. Hackworth’s ‘“‘ Royal 
George,”’ the first engine to beat the horses, and satisfy the 
directors of the Stockton and Darlington Railway that 
locomotives were the best motive power, nor was he aware 
of the blast pipe, no inconsiderable item in the results 
obtained from that engine, and is inclined to be sanguine in 
the above letter about his own bellows scheme. 

Hackworth meanwhile adhered to his own method, and 
in 1829, the day before the trials at Rainhill, he gave his 
friend, Mr. Stephenson, a run on his engine, the ‘‘ Sans- 
pareil.’’ Mr. 8S. observed the strong blast from the chimney, 
and remarked, ‘“‘ Timothy, what makes the sparks fly like 
that?’ Mr. Hackworth very quietly touched the end of the 
exhanst pipe near the cylinders, and said, “* It is the end of 
this little fellow which does the business.’ That night two 
men mt gees entered the shed where the “‘ Sanspareil”’ 
was standing, and by the aid of a ladder placed against the 
chimney, and a small lamp suspended by a piece of wire 
inside, they took the particulars of the end of “ that little 
fellow.” Inthe morning the ‘“ Rocket” was fitted with a 
temporary nozzle made of sheet iron. My object in writing 
the above letter has been to substantiate my grandfather's 
claim as the first to use the steam blast in the locomotive. 
It is no new story, but, on the contrary, only a summary of 
old facts ; and I am happy there are engineers yet living 
who can bear me out in what I have said, and, if required, 
enter into further details. 

Iam yours truly, 

Crewe, October 4, 1875. TrwoTrny HackWworTu. 

P.S.—Should you like to have a photograph of Mr. 
Stephenson's letter already alluded to, I shall only be too 
happy to forward one. The letter itself is still in existence. 
—T. H. 








Tuames Vatiey Drarwace Acr.—Mr. Grantham, 
C.E., the inspector appointed by the Inclosure Commis- 
sioners will shortly hold meeti in Berkshire, Oxford- 
shire, Wiltshire, and Gloucesters ire to make inquiries for 
declaring the jurisdiction of the commissioners appointed 
under this Act to extend to the limits proposed, constituting 
the districts and district boards, and fixing the number of 
commissioners to be elected by such district boards, and as 
to any other matters connected therewith, and also as to 
the propriety of any alterations. 
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subject to be characterised by that ready. and 
generous communication of facts and ideas which is 
never found wanting in the true man of science. 
This is the more fortunate as without a qualified 
exponent the most interesting features of the work 
would probably be overlooked. 

The appearance of the viaduct in its present stage, 
upon crossing the ferry from Dundee to Newport, 
is not very prepossessing, indeed it looks rather like 
a bridge which has been hurriedly blown up at 
different portions by a demoralised and retreating 
army, than astructure now in progress. The dis- 
tracted and straggling appearance is due partly to 
the sharp turn round the quadrant of a circle which 
the viaduct makes at the Dundee end and partly 
to the steep gradient to which the girders are set. 
The entire absence of scaffolding of any kind also 
adds to the illusion, When the viaduct extends 
the whole two miles across the estuary, the rise 
from the ends to the centre will not, perhaps, be 
objectionable, but at present the marked want of 
parallelism between the water line and isolated 
girders disagreeably suggests a sinking of the piers 
at one end, 

Even when finished the viaduct can hardly con- 
stitute a pleasing feature in the scenery ; two miles 
of an ugly type of lattice girders can hardly be 
ignored, and will blend but poorly with the magni- 
ficent mountain background, and the thickly 
wooded slopes which must enter into the com- 
pe a of any future picture of the Tay Bridge. 

the contemplation of the capitals of railway 
station columns made Ruskin wish himself a dog or 
a bee, a visit to the Tay estuary this season would 
most certainly make him pray to be transformed into 
one of the blind cave-fishes of America, upon the 
principle, De non apparentibus, ef non existentibus, 
eadem est ratio. 

Nor do matters artistic improve much upon 
closer inspection of details. There is really nothing 
more ornate than a brickbat, or more delicate 
in tint than coal tar to be found in the work. The 
bricks are doubtless of the finest brands, and the 
tar may have been any number of years in bottle, 
but still in the handling of these simple materials 
Mr. Bouch has sufficiently demonstrated that he is 
a hard-headed, practical man little troubled with 
artistic squeamishness. He would peacefully fall 
asleep in a chair so hideously deformed in outline 
that it would be a lingering death to Albert Moore 
or Leighton to remain in the same room with it, and 
he would pursue his important studies undistracted 
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We give with the present number a double-page plate of 
the Gates for the Entrance Lock of the Alexandra Docks, 
Newport. The description of this Plate will be found on 

page 282. 
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THE TAY BRIDGE. 

THe sportsman’s carnival will now soon be over. 
There are no birds, few clean salmon, and the stags 
are beginning to roar. The platforms at Perth 
station are plains of desolation upon the arrival of 
trains from the south, and as busy as a factory when 
the north trains pull up. The strong contingent of 
engineers and other railway men now bound south 
to arrange for new campaigns in stuffy committee 
rooms, will do well if they time their departure to 
admit of a day’s halt at Perth. They will then be 
able to run down to Dundee and inspect one of the 
most interesting and instructive engineering works 
anywhere in progress—the bridge over the estua 
of the Tay. A small band of earnest workers will 
be there found making engineering history, and 
although they are too much in earnest about their 
work to welcome idle and unsympathetic curiosity 
hunters merely, the engineers of the bridge will be 
found by those who evince a genuine interest in the 

















Instead of the formial lines to which we have gene- 
rally grown accustomed, we should have undula- 
ting ground tastefully laid out, and instead of cul- 
verts we should have cascades and lakes of orna- 
mental water. Whatever Mr. Bouch’s own views 
may be, no one will deny that he has produced an 
eminently practical and economical design, which 
if it must be relegated to any particular type, we 
style early American, for the recent works of Roeb- 
ling, Eads, and others, are standing monuments of 
their designers’ successful efforts to obtain archi- 
tectural expressiveness and grandeur. 

Few engineers who have followed the progress of 
modern bridge-building will need to be told that in 
a structure such as the Tay Viaduct the chief in- 
terest centres in the most unobtrusive part of work, 
—that below low water. Piers for two miles of via- 
duct have to be sunk in the bed of an arm of the 
sea of no inconsiderable depth and subject to storms 
and consequent heavy seas, in which a fair- 
sized boat even would find it difficult to live. ‘The 
bottom is again for the most pos of silt, very sensi- 
tive to scour, and there are other special difficulties in 
connexion with the work which we have no space to 
enumerate, not the least of which is the necessity for 
almost miserly economy in the expenditure. When 
the latter condition is duly appreciated it is no 
matter for surprise that various modifications have, 
from time to time, been introduced during the pro- 
gress of the works tending chiefly in the direction 
of increased stability. Thus, at the commencement 
of the work, and until rience suggested ac 
of plan, the piers for the viaduct—which by the 
way is for asingle line of railway—consisted of a pair 
of cylinders 9 ft. 6 in, in diameter at the base, sunk 





independently by the pes in the ordi- 
nary manner, except that cuileiiing ont Sm piles 
were entirely dispensed with, Each cylinder was 
formed of a cast-iron casing of exceptional thinness, 
but stiffened by a lining of brickwork in cement, 
and the whole were erected on a submerged plat- 
form prepared for the purpose, and were severally 
earried up until of sufficient length to rest upon the 
bed of the river, when floated out to their respec- 
tive sites, and still show their upper ends above the 
level of high water. The apparatus for floating out 
was simply a pair of lighters with suitable guides 
and hydraulic apparatus for lowering the piles on 
the bed of the estuary, and when so lowered men 
entered the working chamber and carried on the ex- 
cavations in the various modes employed in the 
pneumatic process, 

It will readily be seen that a tall slender column 
resting upon a cutting edge, and with moat of ite 
weight neutralised by the air pressure within could 
offer little resistance to the waves, and in practice 
the difficulty arid risk of handling proved to be so 
great that to obtain greater lateral stability the two 
cylinders were united into one, an expedient put 
into execution many years ago, and for similar 
reasons, by the contractors for the Scorff viaduct. 

Several piers were sunk on the foregoing plan, 
but the form of the working chamber was essentially 
weak, and the necessity of using up the original 
castings being imperative some other scheme had to 
be devised. A wrought-iron internal lining in lieu 
of the rer cast-iron casing was tried, but soon 
abandoned, as the waves again protested against this 
arrangement. It was then decided to abandon the 
pneumatic process, and in consequence various 
modes of sinking were tested with indifferent success, 
until at last the right plan was hit upon by one of 
the engineers, Mr. Reeves. 

Strictly speaking, perhaps, Mr. Reeves’ system is 
afterall a pneumatic process, but in his case the whole 
of the pneumatic apparatus is put upon a barge, and 
may be moved about from p to place, and be 
used over and over again instead of being partly 
supplied to each pier, and buried in the bed of the 
river, The process may be briefly described as 
follows: Upon a small lighter are placed four cy- 
lindrical receivers of wrought-iron about 5 ft. 
diameter, with the necessary engines and air pumps 
for exhausting them. The bottom of each re- 
ceiver is fitted with a door opening outwards over 
a hopper, aad the tops communicate by means of 
the necessary pipes and cocks with a pair of flexible 
pipes of sufficient length to extend over the side of 
the barge and down the centre of the pier to be sunk 
to the required depth, When a pier has been 
lowered to the bed of the river rabble is at once 
thrown around it to check the scour, and one or 
more of the pneumatic barges above described are 
brought alongside, Divers then descend inside the 
pier, taking with them the ends of the flexible hose, 
and when all is ready the connexions with the re- 
ceivers are opened successively, and up rushes the 
silt and water until one of the receivers is full. This 
occupies about a minute, and during this time the 
engineof course is at work exhausting one of the other 
receivers, so that continuous working is secured. 
The rate of sinking is singularly rapid at present, 
and it admits obviously of imdefinite aeceleration by 
increasing the number of barges. 

At the present moment two classes of piers are 
being sunk, one consisting of a pair of cylinders 
with bases 15 ft. diameter, and the other of a single 
cylinder 31 ft. diameter, The former cylinders are 
made up of a cutting ring of wrought iron and a 
reducing cone of cast iron domed over at the top, 
and forming the working chamber for the divers. 
Upon the of this is carried up a equare hollow 
shaft of brickwork to a sufficient height to extend 
above the water when the pier is lifted from the 
shore platform upon which it has been erected, and 
sank to the bed of the river. Each of the cylinders 
is put in place independently, as the 15 ft. base 
gives the necessary stability. The 31 ft. cylinder is 
of wroughtjiron throughout, the me portion being re- 
movable and the lower portion stiffened with a 14-in. 
ring of brickwork. The —— of floating out and 
cinking i identical with already described. 

We eg ih Aa oe ear see On 

ion of the Tay Bridge w a nt 

Ye the apeemeaian when the whole is The 
ore above hi 

two-brick chi 


a cross wall, but 
excessive for 
few had been 


g& 








290 


ENGINEERING. 


[Ocr. 8, 1875. 





iron piers were substituted. The superstructure 
consists of two lattice girders continuous over four 
spans, of ample depth and consequently of excep- 
tional lightness. ‘The cross bearers are baulks of 
timber resting upon the top booms, and the 
present anything but the neat _ ogee whic 
would have been obtained had light iron joists 
been used. Probably this detail was settled when 
iron was at a different price to what it is to-day. 
The lattice girders have two sets of triangulations 
and no verticals proper, but a small strut extends 
down from the top boom to the intersection of the 
triangulations. 

It is impossible to do justice to the works going 
on at the Tay in a single article, and we must rest 
satisfied therefore with having called the attention 
of returning holiday-making engineers to the con- 
tinuous and anxious work of their brethren at the 
Tay Bridge. 


THE METROPOLITAN GAS COMPANIES. 


‘Tue meetings of the metropolitan gas companies 
have recently been numerous. The report of the 
Gaslight and Coke Company (the Chartered) has 
already been noticed in our columns, At the 
half-yearly meeting held last week, a dividend of 
10 per cent. was declared on the ordinary share 
capital. From the accountsin the report it appears 
that the total receipts on capital account up to June 
30th last was 4,063,500/., while the total expendi- 
ture was 3,977,607, leaving a balance untouched of 
85,893/. The revenue account for the past year 
gave a total receipt of 558,863/., while the expendi- 
ture was 431,210/., leaving a balance of 127,653/. to 
be carried to net revenue account. The balance ap- 
plicable to dividend as ordinary share capital was 
112,257, after paying interest on debenture debt, 
&e. At the half-yearly meeting of the Commercial 
Gas Company the report read gave the following 
statistics: ‘There was a balance at June 30th last of 
26,123/., applicable for a dividend, which was at the 
rate of 10 per{cent. per annum. ‘Reference was 
made to the fact that the Bill introduced last session 
to enable the company to amalgamate with the Rat- 
cliff Company was passed, and would come into 
operation at the commencement of 1876. The total 
receipts on capital account up to 30th of June last 
were 450,000/., while the expenditure had been 
416,3702. In regard to revenue account, the 
receipts for the half-year amounted to 101,190/., 
and the expenditure was 79,111/. The directors 
of the Pheonix Gaslight and Coke Company 
have issued a report anticipating the half-yearly 
meeting giving a balance-sheet for the half- 
year ending 30th of June last. ‘They first refer to 
the Corporation and Board of Works Gas Regula- 
tions Bill of last session stating that its provisions 
were generally inimical to the interests of the com- 
pany. Consequently they had opposed it at every 
stage, and intended doing so during the next session. 
For paying for the construction of the new gasholder 
at Kennington, a call of 5 per cent. upon the new 
stock will be made payable on the Ist of January 
next. After estimating the earnings for the year 
the directors had reduced the price of gas to 
3a. Od. per 1000 ft. as from the Michaelmas 
quarter. The net amount of profit for the past 
half-year was 42,774/. The dividend recom- 
mended was at the rate of 10 per cent. on the 20/. 
shares ; 7} per cent. on the New Stock 20/. shares ; 
and on the capitalised stock 20/. shares at the rate 
of 5 per cent. per annum, absorbing an amount of 
38,0252. and leaving a balance of 4750/. to carry to 
the reserve fund. The Crystal Palace District 
Company is able to pay full dividend and to carry 
some 700/, to reserve fund, &c. A small reduction 
in the price will bring the charge per 1000 ft. to 
4s. 1d. from the end of the present quarter. Alto- 
gether we presume that the gas companies have not 
only no cause of complaint, but that probably if 
they attempt to make much opposition to the Gas 
Regulations Bill when introduced next session, their 
past success will tend greatly to weaken their oppo- 
sition. At the meeting of the City Corporation 
Council last week, a report was brought up in re- 
ference to future action with the Metropolitan 
Board of Works in respect to the gas question dur- 
ing the next session of Parliament, intimating a 
probable renewal of the struggle of this year. 

The ordinary half-yearly meeting of the Surrey 
Consumers’ Gas Company was held on Monday last. 
The report of the directors stated that the net 
— of the half-year, including the sum of 4160/. 

rought forward, was after payment of the deben- 
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ture interest, 18,624/., which admitted of the pay- 
ment of the statutory dividend of 5 per cent. for 
the half-year, leaving 7(28/. to be carried to the 
credit of the next half-year. Reference was then 
made to the Gas Regulations Bil! of last year de- 
precating the measure, and announcing the determi- 
nation of the directors to oppose it next session. 
From the statement of accounts it appears that the 
total of capital received up to June 30th last was 
289,995/., while the expenditure on the same account 
up to December 30th last had been 289,521/., leav- 
ing a balance of 474/. From the revenue account 
it appears that the total receipts for the past half- 
year were 54,526/. and the expenditure 38,475/., 
leaving a balance of 16,051/. Of the receipts 10,6057. 
had been obtained from residual products, 





REGISTRATION OF TRADE MARKS. 

Nemerovus inquiries having been received by us 
during the past few days with regard to the regis- 
tration of trade marks, we think it well to state that 
no arrangements for this registration, which will 
form a department of the Patent Office, have as yet 
been made, nor bave the rules and regulations been 
published. The Act is rather meagre, except, in- 
deed, those portions which define the respective 
rights of the Sheffield Cutlers’ Company and the 
Registrar of Trade Marks, Much will depend upon 
these rules which will settle the mode of applica- 
tion, the notices to be given by advertisement 
before registration, the classification of goods, the 
registration of first and subsequent proprietors of 
trade marks, the fees for first registration and for 
the continuance of a trade mark upon the register 
or otherwise, the removal of any trade mark from 
the register, and as to the persons entitled to inspect 
the register and so on. ‘They will be drawn up by 
the Lord Chancellor, and will, according to the 
usual practice, appear in the Loudon Gazette and in 
the Commissioners of Patents’ Journal, We shall take 
care to give an early notice of their publication. 
In the mean time we may point out that the Act 
requires the office to be established not later than 
the Ist of January next, and that from and after 
the Ist of July next no person will be entitled to 
institute legal proceedings in respect of any mark 
which is not on the register. The registration of a 
person as firat proprietor of a trade mark shall be 
prima facie evidence of his right to the exclusive 
use of such trade mark, and shall, after the expira- 
tion of five years from the date of such registration, 
be conclusive evidence of his right to the exclusive 
use of such trade mark. It will be well, therefore, 
for the proprietors of trade marks to register as early 
as possible, although the Act provides for the rectifi- 
cation of the register in cases where “the name of 
any person who is not for the time being entitled to 
the exclusive use of a trade mark in accordance 
with the Act, or otherwise in accordance with law, 
is entered on the register of trade marks as a pro- 
prietor of such trade mark.” Persons about to 
adopt a new mark should take care that it comes 
within the definitions in the Act. A trade mark 
may consist of ‘‘a name of an individual or firm 
printed, impressed, or woven in some particular and 
distinctive manner ; or a written signature or copy 
of a written signature of an individual or firm; or 
a distinctive device, mark, heading, label, or ticket, 
and there may be added to any one or more of the 
said particulars any letters, words, or figures, or 
combination of letters, words, or figures.” With 
reference to existing trade marks it is provided that 
‘*any special and distinctive word or words or com- 
bination of figures or letters used as a trade mark 
before the passing of this Act may be registered 
as such under this Act.” The object of this clause 
was doubtless to meet an objection which was raised 
during the progress of the measure through Parlia- 
ment that a manufacturer might be compelled to 
alter an old-established and well-known trade 
mark so as to bring it within the Act. It is obvious, 
however, that a registrar with a taste for quibbling 
might refuse to receive such a mark on the ground 
that it was not “‘ special and distinctive.” The re- 
gistrar’s decision would, however, not be final, as 
the applicant has the right of appeal to one of the 
superior courts. 











STEAM DOMES. 

We publish on page 292 of the present number 
the official reports on the disastrous boiler explo- 
sions which took place on board the screw steamers 
Marcasite and Renown on June 26th and July lst 





last, and we also give on page 291 an engraving of 
the boilers of the Marcasite. It is, we think, im- 
possible to examine the engravings without being 
at once struck with the weakness induced by the 
mode of attaching the steam dome —a weakness 
which is so justly insisted upon in both the reports 
as contributing so strongly to the disasters in ques- 
tion. Yet the boilers were made by firms of 
high standing—those of the Marcasite by Messrs. 
LD. Adamson and Co., of Hyde Junction, and those of 
the Renown, by Messrs. W. B. Thomson and Co., 
of Dandee—and hence it can scarcely be wrong to 
conclude that even amongst experienced boiler- 
makers turning out what are in other respects care- 
fully designed boilers, the weakening effect of large 
steam domes has not been estimated at its fall value. 
As the official assessors say in their report upon the 
explosion on board the Renown: ‘The shell plate 
‘‘at the base of a steam dome having the steam 
‘** pressure on each side of it, has nothing to return 
‘it in its arched shape”; in other words, it is 
nothing more than a bent stay which the pressure 
of the steam tends to pull into a straight line. In 
the case of the exploded boiler of the Renown the 
shell plates were flattened down more than an 
inch from their original form, as shown by the 
dotted lines on our engraving of the Marcasite’s 
boiler. 

The boilers in the two vessels were of similar con- 
struction, save that in the case of the Renown the 
steam dome was further from the front plate, and was 
thus out of the uptake. In the case of each explosion 
the flanged plates of the dome were torn through 
the inner line of rivets where they were attached 
to the shell, and in the case of the Marcasite the dome 
was blown straight up throagh the funnel. Rumours 
were circulated at the time of the explosions that 
the safety valves of both boilers had been tampered 
with ; but the official report clearly disposes of this 
rumour in the case of the Renown. In the case of 
the Marcasite, the safety valve certainly did not act 
properly, but from what causedoes not appear to have 
een ascertained, and it is most probable that in 
this instance there was an excess above the regular 
working pressure when the explosion occurred, In 
each case, however, the junction between the dome 
and shell was clearly the weakest place in the boiler, 
and in the Renown this point was so weak as to fail 
at the pressure to which the safety valves were 
loaded, Both disasters point strongly to the necessity 
of paying greater attention to the construction of 
domes, and to the desirability—if large domes are 
used at all —of contracting them at the lower part, and 
uniting them to the shell by a neck of moderate 
diameter, and of such stiffness as to thoroughly make 
up for the cutting away of theshell plate. In some 
eases boilers fitted with large domes have been 
strengthened by straight stays placed across the 
opening from side to side and rivetted to the shell. 
It is, however, almost impossible to so apply these 
stays as to thoroughly compensate for the weaken- 
ing caused by the application of the dome, while 
they give rise to a cross bending action at the points 
where they join the shell plates, which may under 
somecircumstances lead to bad results. We trust that 
the sad explosions on board the Marcasite and Re- 
nown, by calling prominent attention to this source 
of weakness, may lead to the adoption of improved 
modes of construction in the future. 








THE CENTENNIAL INTERNATIONAL 
EXHIBITION OF 1876.—No. VILL. 
By J. M. Witson, Philadelphia. 

At the same time that the Committee on Plans 
and Architecture recommended the awards on the 
second competition as given, it distinctly stated that 
“in its judgment no one of these designs could be 
considered as representing in an entirely satisfactory 
manner what was required for the Centennial 
Buildings.” It will be noticed that the estimates 
varied from 2,871,500 dols., for the temporary 
building alone, built entirely of combustible mate- 
rials (Messrs. Vaux and Radford pongeees a 
wooden building with shingle roof), and without 
any memorial building, up to 10,050,000 dols., which 
included a manent memorial building, built of 
iron and brick, with heating apparatus, organ, &c., 
complete. 

“The consideration of these estimates, and the 
realisation of the great importance of undertaking 
to erect such structures as could be satisfactorily 
completed without doubt within a reasonable time 
prior to the opening of the Exhibition,” induced the 
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Committee “to materially change its original in- 
tentions.” 
The Committee stated, however, “‘that it was 


gratified to be able to present for adoption a plan | 

a general | 
arrangement for the other structures, and the grounds | 
that would, in its opinion, more nearly answer the | 


for the main Exhibition building, anc 


requirements of the occasion, and, if executed, insure 
a more satisfactory general arrangement for the 


working of the Exhibition than shown by any one of | 
the designs, as a whole, that had been submitted.” | 
The Committee also considered ‘ that it was feasible | 
to carry out the arrangement which it proposed, at a | 
reasonable cost, for such a great wuiauhien, and | 


that the work could be completed without fail prior 
to the opening of the Exhibition.” It was also of 
the opinion that ‘‘ when once fully understood by 
the public, the arrangement would become especially 
popular in consequence of introducing novel and 
characteristic features which would make the Ex- 
hibition not only convenient for exhibitors, but 
eminently attractive to the visiting public.” 

The conclusions which had been reached by the 
Committee after the examination of the designs sub- 
mitted, and a more mature consideration of the 
subject in all its bearings and requirements, and 
which, of course, guided the Committee in preparing 
the plan proposed, were as follows :— 

i, A careful consideration of the relations of the 


Centennial Commission to the appropriations made | 


by the State of Pennsylvania and City of Phila- 
delphia for the erection of a memorial building, the 
us for which the Art Building and Memorial 
Hall were originally intended, and of the great ex- 
pense that must be incurred to properly construct 
either one of these buildings, made it evident to the 
Committee that it was not feasible to erect two 
separate and distinct structures, each of which would 
necessarily have to be of a like and permanent 
character. 

2. That the Art Gallery should be placed during 
the period of the Exhibition within the memorial 
building, and the proposed separate structure for 
the Art Gallery dispensed with. 

3. That the Art Gallery (or Memorial Hall) should 


be a separate and distinct structure from the main | 


Exhibition building, but sufficiently near to it to be 
easily accessible by covered ways, so as to forma 


part of and harmonise with the general Exhibition. | 


4. That for the Art Gallery, or Memorial Hall, a 
building covering at a maximum one and hdff acres 
of ground, would be ample for the requirements of 
the Art Department of the Exhibition. 

5. That the Art Gallery (or Memorial Hall) should 
be located upon the piece of ground immediately 
north of the main Exhibition building, and included 
within the curve formed by the Lansdowne drive. 
This site, which affords about ten acres, was, in the 
opinion of the Committee, the only one upon which 
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| the memorial building could be placed so as to form 
| the great centre of attraction during the Exhibition, 
and remain well located after the other buildings are 
removed. 
6. The Committee concluded that it would be 
necessary to erect the following buildings, viz: 
1. The Art Gallery, covering one and a half 
acres, 
2. The Grand Pavilion, or Main Industrial Hall, 
covering 36 acres. 
3. The Machinery Hall, covering 10 acres. 
4. The Agricultural Hall, covering 5 acres. 
5. The Conservatory. 
6. Also, from time to time, smaller buildings for 
specific purposes, as annexes to the above. 
7. That the Grand Pavilion, which is to be a tem- 
| porary construction, should cover, at a minimum, 
thirty acres of ground, and be capable of extension, 
if required, as the work progresses. That it should 
| be rectangular in plan, and without curved corridors, 
| and that no galleries should be constructed for exhi- 
| bition purposes proper, but small balconies might be 
| judiciously introduced for observation. It should 
| also allow the various offices of the exhibitors to be 
| in the building, and comparatively near their own 
| departments. That the interior arrangement should 
| allow of vistas and attractive promenades, and afford 
| opportunities for the convenient assembling of a 
| large number of people, as at Sydenham Palace, and 
in the most successful English exhibition buildings. 
| That, in the construction, the reduplication of parts 
| should be an essential feature; that iron and brick 
| should form the principal parts of the structure, in 
| order to afford a reasonable protection against fire ; 
and that they should be combined with such details 
| that the material shall realise a fair price after the 
| Exh.bition is closed. That vertical side-light should 
| be preferred to overhead light. That, with regard 
| to the exterior of the building, although domes, 
| towers, and central massive features, where effec- 
| tively introduced, greatly enhance the dignity and 
| beauty of such buildings, yet, in this case, consider- 
ing both the time at our dis and the expense 
| that great ornamentation would incur, it would not 
| be expedient or advisable to undertake such ambiti- 
| ous and expensive constructions, The Grand Pavi- 
| lion, being a temporary building, should trust for its 
impressiveness to its great size, the proper treatment 
of the elevations, and to its interior vistas and 
arrangement, and not to any central feature, erected 
at great expense, only to remain a few months. The 
main approach to the Grand Pavilion should be 
from the east side, nearest the city, and should 
allow vehicles to approach near to the building, and 
afford ample and convenient arrangement for the 
rapid reception and exit of large crowds. 
8. That the Machinery Hall should be located on 
the north side of Elm-avenue, and west of Belmont- 
avenue and the Agricultural Hall, immediately north 











and parallel to the Machinery Hall. This site is 
chosen on account of its affording direct communi- 
cation with the main railroad tines entering the city, 
and obviating the necessity of transporting heavy 
freight trains through the Park grounds. It also 
te this advantage, that the boiler and engine- 
1ouses may be placed either along Elm-avenue, or 
between the buildings, which arrangement would be 
convenient for the supply of fuel, and prevent such 
buildings from being too conspicuous, 

9. That the Conservatory and Horticultural 
Department should be situated on Lansdowne- 
terrace, 

The plan for the main Exhibition Building, as 
presented by the Committee for adoption, was an 
adaptation of the “‘ Pavilion” plan submittted by 
Messrs. Calvert Vaux and George Kent Radford, of 
New York, for the first competition, but to which 
no award was given in the second competition, owing 
to the requirements of the specifications not being 
complied with. This adaptation also embodied the 
sam ar idea presented in the design of Messrs. 

lenry A, and James P, Sims, of Philadelphia. The 
oe of building was rectangular, being 2040 ft. 
ong by 680 ft, wide, the centre and ends being in- 
ound in width up to 952 ft. The governing 
dimension on the plan was a square pavilion of 136 ft. 
on the side. e building was, therefore, to be 
fifteen of these pavilions long and five wide, making 
an area of 31,44, acres, and increased width was 
obtained by long side projections of three pavilions 
at the centre and one at each end. It was proposed 
to cover the three centre series of a for both 
the entire length and width of the building, and also 
thecorner squares, with the pavilion system of Mesars. 
Vaux and ford, the remaining squares on each 
side to be of the more simple construction of Messrs. 
Sims, If found n to extend the building, it 
could be done by continuing this simple roof out to 
the ends of the projections. It would then, with 
the extensions and projections, cover 44,), acres, 

It will be seen that the principal part of the 
design was to have been made up of vaulted or 
domed pavilions, each 140 ft. in diameter, clustered 
together, and connected by arches of 100 ft. open- 
ing, with interior open courts of 36 ft. diameter. 
This portion of the building would, therefore, be one 
spacious hall, 408 ft. wide and 2040 ft. long, havin 
tran 408 ft. wide and 952 ft. through from 
to end of each, 

The plan of building was capable of direct lines of 
transit throughout its entire length and breadth, 
and also diagonal lines of communication if desir- 
able. 

The most novel feature of the plan was the ar- 
sg sere the interior open courts, which would 
be in various parte of the building, and in- 
dependent of the of light, ventilation 
&e., that they would they could be rendered 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The market for warrants 
continued to show firmness during the latter part of last 
week, on account of open contracts being called up, and 
the consequent pressure for immediate delivery, the price 
ranging between 69s. 3d. and 68s. cash. On Monday the 
tone was quieter, and business was done at from 68s. 6d. to 
67s. 6d. Prices ranged yesterday between 67s. 6d. to 
66s. 6d. cash, the market closing with sellers at 66s. 6d. 
cash and 66s. 6d. one month fixed. Gartsherrie No. 1 and 
Coltness No. 1 were both reduced 2s. 6d. per ton yesterday. 
Iron has been going into Messrs. Connal and Co.'s warrant 
tores lately at the rate of from 1000 to 1400 tons per day, 
and the stock there is upwards of 70,000tons. The market 

sve way a little to-day, and only a small amount of busi- 
s was transacted, closing sellers 66s. cash and 65s. one 
month fixed, buyers 6d. less. Glengarnock and Carnbroe 
No. 1 brands are down Is. per ton, and the No. 3 brands 
6d. per ton. No business in the afternoon. The price of 
makers’ brands is necessarily somewhat irregular, Dut the 
following are about the official quotations : 


No.1. No.3 


6 “«¢ 
G.m.b., at Glasgow ne om 676 656 
Gartsherrie - , sae oi 756 666 
Coltness 99 we oid 800 676 
Summerlee oe , on 69 0 660 
Langloan on ae 780 660 
Carnbroe - ; a 690 60 
Monkland - ed 4 67 6 656 
Clyde ” ‘ : 676 656 
Govan, at Broomielaw ‘ 676 656 
Calder, at Port-Dundas 776 666 
Glengarnock, at Ardrossan 710 66 
Kglinton - & 660 650 
Dalmellington ,, = 676 6690 
Carron, at Grangemouth x 676 — 
Ditto, ditto, specially selected 700 — 
Shotts, at Leith mt 786 676 


Kinnell, at Bo'ness 660 630 
(The above all deliverable alongside). 

Bar iron 81. Os. to 81. 10s. 

Nail rods Ol. Os. 


Last week’s shipments amounted to 10,870 tons as against 

11,562 tons in the corresponding week of last year, the in- 
‘a for the year being 87,660 tons. 

The Scotch Blast Furnaces.—Two additional blast fur- 

naces were put in operation last week, thus bringing the 
umber in blast up to 116 as against 115 at the same time 


| 
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Progress of the Dock Works at Dundee.—In his monthly 
statement submitted to the Dundee Harbour Commissioners 
at their ordinary meeting on Monday, Mr. Cunningham, the 
resident engineer, reported as follows: The mooring rings 
and pauls for Victoria Dock and the new graving dock 
are now completed. Four iron ladders, one at each corner of 
Victoria Dock, have been fitted up. About 20 lineal feet of 
brickwork in cement, with ashlar side impost courses, have 
wen built in the floor of the graving dock, according to the 

tructions of Mr. Harrison. A brick wall has been built 
opposite the 70-ton crane, giving an additional width of 
SO ft. to the roadway there, so as to afford the necessary 
space to accommodate the materials about the crane and 

general traffic. All the piling for the foundations of 
walls bas been finished, and 85 per cent. of the bearers and 
planking have been spiked down. One-half of the piling 
nd bearers for the front pillars has been finished. One- 
fourth of the walls has been built. Two front columns and 
girders and six roof principals have been erected. 


The New Water Works for Dundee.—Within the last 
two or three weeks the Dundee Water Commissioners have 
been almost at their wits’ end on account of the difficulties 
which they have had to encounter in connexion with the 
testing of the line of cast-iron pipes leading from the Loch 
of Lintrathen. Therd have been three trials, and on each 
occasion one of the mains burst. The last trial took place 
this day week, and on the folléwing day the commissioners 
met and resolved that they would proceed no further until 
they got a report upon the actual condition of affairs from 
the engineers, Messrs. Leslie and Stewart. 

Glasgow Water Supply.—At the ordinary meeting of the 

‘lasgow Corporation Water Committee held on Monday, 
Mr. Gale, the engineer, submitted his quarterly report, in 
which it was stated that the quantity of water in store in 
the lochs was sufficient to meet all the requirements of the 
works for 87 days, and on the 25th of September the Mug- 
dock Reservoir contained 17 days’ supply for the city. 
and the Gorbals eontained 40 days’ su oply. The quantity 
of water sent into the city and district during July, August, 
and September last averaged 31,300,000 gallons a day from 
the Loch Katrine works, and 4,000,000 from the Gorbals ; in 
all, 35,300,000 gallons, being an increase of 1,200,000 gallons 
a day over the corresponding three months of last year. 
The consumption per head continues at about 52 gallons 
aday. The works at the lochs all continue in good repair. 
The pipe extensions authorised during the last dhees months 
have been 517 yards of 9-in. pipe, 3470 yards of 4-in. pipe, 
and 264 of 3-in., at an estimated cost of 18491. There had 
also been 86 yards of 6 in. pipe and 69 yards of 5-in. au- 
thorised to replace pipe of smaller diameter, at an estimated 
cost of 801. The water-fittings ins ors had visited 
111,075 taps and other appliances during the quarter, and 
had found one in every 11.7 out of repair. As to the river 
water supply works, the report stated that during the recent 
heavy rains the river rose to such a height as to flood the 
excavations for the foundation of the 7 peers and 
this has caused a temporary suspension of the operations at 
this point. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppLessrovucH, Wednesday. 

The Cleveland Iron Market. — Yesterday there was 
a large attendance on ’Change at Middlesbrough. It was 
soon known that although the total make of pig iron is at 
present so small, the makers’ stocks had during the past 
month decreased about 23,000 tons. This information 
spread rapidly and resulted in the market being firmer. 
No. 3 Cleveland pig was quoted 55s. per ton net cash, and 
other qualities at proportionate rates. Later on in the day 
the official returns of the Cleveland Ironmasters’ Associa- 
tion were issued, and they showed that of 159 blast 
furnaces in the North of England only 112 are in operation. 
There are nine new furnaces in course of erection and they 
are chigty in the Middlesbrough district. In the finished 
iron trade there is no alteration. There are only few 
inquiries and fewer.orders. Some ver ugly rumours have 
recently been in circulation on Teesside which have nearly 
caused a financial panic. Happily the grounds for these 
rumours have been removed confidence has again been 
restored, It is now hoped that trade will gradually 
improve, 


A Graving Dock for the Tees:—To-day the Chancellor 
of the Exchequer, Sir Stafford Northcote, who is the guest 
this week of Mr. Bolekow, M.P., at Marton Hall, Middles- 
brough, visited the river works on the Tees. Starting with 
a numerous party of gentlemen from Middlesbrough at 
10 o'clock, the chancellor went down the Tees in a steamer 
and saw the splendid breakwater which the commissioners 
are making, insp the boring operations by Major 
Beanmont’s diamond drill, was entertained to luncheon at 
the Lighthouse, and laid the foundation stone of the new 
graving dock on Normanby foreshore, a little to the east 
of Middlesbrough. ‘The Tees Commissioners’ graving dock 
which is now in progress from the designs of their able en- 
gineer, Mr. John Fowler, C.E., who has for so many years 
superintended their vast works on the river, is 500 ft. at 
the bottom and 515 ft. atthe top. The width at the bottom 
is 40 ft. and at the top 70ft. The entrance is 50ft. in 
width and the depth on the sill is 17 ft. at ordinary spring 
tides. The commissioners have reserved a sufficient 
quantity of land for a second and much larger dock if they 
find it necessary to make one, and the pumping machinery 
is so constructed as to be used in connexion with a second 
dock. The tidal water is to be excluded by a pair of gates, 
and Messrs. Gwynne and Co., of London, are fitting up 
centrifugal pumping machinery ata cost of 18801., w ich 
will empty the d 
about 2$ Lecen, The contractors for the whole work, the 
total cost of which will be 35,0001., are Messrs. Hodgson 
and Ridley, of Middlesbrough. For along time past great 
inconvenience has been felt by owners of steamers having 
to send their vessels to other ports to be docked. The Tees 
Conservancy Commissioners are doing all in their power to 
improve the river in every possible way and to meet the 
rapidly growing requirements of the great district of Cleve- 
land. To-morrow (Thursday) night the chancellor will be 
entertained to a banquet by the mayor and corporation of 
Middlesbrough. 

The Coal and Coke Trades,—There is nothing new in 
the coal and coke trades. The demand is slack and prices 
are weak, 

Engineering and Shipbuilding.—On all the northern 
rivers engineering and shipbuilding are dull. At some of 
the shipyards there is scarcely any work going on. No 
material improvement is expected till the spring of next 
year. 





Tar Merropo.itan WATER Supriy.—At the meeting 
of the City Common Council, held last week, a motion was 
brought forward by Mr. Deputy Hora, to the effect that 
the Gas and Water Committee be authorised to confer with 
the Metropolitan Board of Works, relative to the prepara- 
tion of Bills for the following purposes: Ist. To transfer 
the management of the water supply of the City and the 
metropolis from the existing companies to the Corporation 
and the Metropolitan Board of Works ; und, 2nd, todo what 
may be necessary to give a better supply of water to the 
public, and to em the water-rate upon a more satisfactory 
and equitable basis. Mr. Hora argued that the physical 
and moral condition of the people required that the water 
supply should not remain in the bands of private companies, 
and it was high time that the question should be finally 
settled. He then referred to the fact that at Manchester, 
Glasgow, Leeds, &c., the supply rested in the hands of 
their corporations. He criticised the present management, 
&c., of the water companies of London, showing that with 
a less proportional consum ; the water-rates had been 
increased. The quality of the Thames supply he spoke 
against owing to the large amount of sewage contamination 
that existed, and suggested that, as a large proportion of 
the Thames supply was derived from springs at Hampton, 
a cut should be made from that locality to supply London 
with purer water than the Thames companies at present 
afforded. The motion having been seconded by Mr. Phillips, 
a lengthened discussion ensued. . Deput ry 
characterised the motion as ridi . _Mr. Tass 
Taylor opposed it on the ground of cost. The feeling of 
the Council was generally against the motion, and even- 
tually Mr. Innes moved an amendment, to the effect that it 
be referred to the Gas and Water Committee to consider 
and report as to what be necessary to give a better 
supply of water to the public, and to place the rate levied 
for the payment thereof a more satisfactory and 
equitable basis. The a it was agreed 
to. We consider that Mr. Hora’s motion was at least 
prematare. The Corporation and the Metropolitan Board 
of Works have quite as much legal business in hand, 
perhaps more than they will be able to manage daring the 


E 





next session without touching the question of water supply. 


ock of its 3,000,064 gallons of water in | 


NOTES FROM THE SOUTH-WEST. 
Somerset and Dorset Railway.—Mr. Allport, general 
manager of the Midland Railway, Mr. general mo- 
nager of the Ecoies and South- Baro B Mr 


Read, : 
iy, accom: " Midland engineer 
Mtr Jacob, m and South-Western engineer; Mr. 
Johnson, Midland locomotive superintendent; Mr. Fisher, 
Somerset and Dorset locomotive superintendent, and other 
leading officials of all the three companies, made on Thursday 
and Friday a tour of inspection over the whole of the 
Somerset and Dorset line, which, as is known, 
has been recently secured by a joint lease held by the Mid- 
land and the London and South-Western Companies. ‘The 
inspection began at Bath, and, having passed over the 
26 miles composing the Evercreech branch, the part 
proceeded to Burnham, where the pier and harbour, whic 
formerly accommodated a goodly fleet of vessels i 
with South Wales, were examined with considerable mi- 
nuteness, as also were the carriage and locomotive works 
and riverside wharf at Hi aay ge to which point the 
river Brue allows of the passage of vessels of considerable 
tonnage from Bridgewater Bay, a ion of the Bristol 
Channel. It may be remarked that it is only a run of less 
than 20 miles from Burn to Cardiff. Leaving Burn- 
ham, ped ok , which was carried in a special train, pro- 
ceeded to Templecombe, and then to Bournemouth, w 

they ste during the night. On Friday a visit was 
made to Poole, where there is a commodious harbour, from 
which there is a very short passage to Cherbourg. During 
the morning the party came on to Bath. 

The Welsh Iron Trade.—The prospects of the iron trade 
in Wales during the coming winter are gloomy. Notices 
to terminate contracts have been given at the Dowlais 
Works, and this being so, it may be presumed that other 
works will adopt a similar course. The notice to terminate 
contracts means that a reduction in es will be required 
by the masters, though to what extent is not yet known. 

Severn and Wye Railway.—We hear that the i 
of the Coleford branch has been unavoidably delayed for a 
couple of months. 

Trade at Cardaff.—Business in the export coal trade has 
been dull. Freights have been scarce and lower, conse- 
| quently but little chartering has been done. The docks are 
| fairly provided with tonnage of the best class. 
| Miners’ Wages in North Wales.—Mr. Serjeant Wheeler, 
| the umpire appointed by the Board of Arbitration to settle 
a dispute as to the wages of the North Wales colliers, gave 
his award on Monday. The reduction of which the masters 
gave notice was 15 per cent., and this the umpire considers 
| a fair reduction. 

Parkend Tinplate Works.—The tinplate workers at Park- 
jend in the Forest of Dean, have resumed work after a 
stoppage against a reduction of wages for a period of four 
| weeks. The arrangement arrived at isa drop of 5 per cent. 
|for a month, subject to a termination of contract in the 
| event of trade failing to improve. 
| Worcester, Bromyard, and Leominster Railway.—The 
| first section of this railway is entirely in the hands of the 
Great Western Railway Company and has to be main- 
tained by them. The results of the opening of the first 
section have fully justified hoe of the directors. 
The contractor is proceeding with the works for the second 
section, but owing to the rocky nature of the soil the pro- 
gress made has not been so great as could be wished. 

Kast Gloucestershire ne ee are d- 
ing for the sale of lands and works of this company at An- 
doverford to the Banbury and Cheltenham Direct Thailway 
Company. 

The Forest of Dean.—The Sewdly furnaces, in the Forest 
of Dean, which were for many years carried on by Messrs. 
Goold Brothers, will, after extensive alterations and im- 
provements, be shortly blown in in, and will be carried 
on under the Great Western Iron Company. 

Pontypool.—We hear that the Ebbw Vale Company 
have determined to cease working the Meadow Vein seam 
of coal at the Glyn pits for the present. 

Gas at Swansea.—At a special meeting of the Swansea 
town council, a proposition of a committee that the corpora- 
tion should erect gas works at a cost of 48,0001. was discussed 
at some length. A motion that the report of the committee 
should be adopted was withdrawn in favour of an amend- 
ment that a deputation should wait upon the local gas 
company on the subject of a reduction in the price of gas. 








Greenock Harpourn.—There are few ports in so 
flourishing a condition as Gr kc — the present dull 
times. ‘The revenue and trade are rapidly increasing, and 
the Harbour Trustees have of late resolved to expend a 
large sum of money upon the ial renewal and repair of 
the old Custom House Quay, to extend the Garvel gravi 
dock, and to purchase a hopper dredging machine capab’ 
of carrying 1000 tons of with an apparatus for raking, 
and a centrifagal pump and other for ejecting 
spoil into banks; and on Tuesday last, October 5th, they 
resolved] to proceed with a large wet dock and other, works 
in connexion therewith at Garvel Park. Already 100,0001. 
have been spent on new works at Garvel Park, and these 
together with those pro will involve an 
nearly half a million of nae The whole of these works 
are bei i and ca: bert 
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BARLOW’'S ROCK DRILL. 

We annex an illustration of a new form of rock-boring 
machine constructed and patented by Mesers. H. B. Barlow, 
Jan. and Co., of Ellesmere-street, Chester-road, Man- 
chester, who have alse shown it at the Cheetham Hill Ex- 
hibition, where it has been awarded a prize medal. The 
machine is hand worked, it being intended for use where 
neither steam nor compressed air is available. As will be 
seen from our engravings the machine consists of a light 
stand supporting guides which can be adjusted to various 
inclinations, the particular machine shown being adapted 
for drilling holes vertically or at angles down to 45 deg. 
The boring tool is not connected to the hammer but rests on 
the rock, being merely guided by the collais through which 
it passes and which insure its being kept parallel with the 
hole which is being formed. One of the guide collars has 
an intermittent rotary motion given to it by a ratchet, this 
eausing the tool to be partially rotated after each blow. 

The tool is struck rapidly by a steel-faced hammer worked 
by a crank through the medium of a spring as in Shaw and 
Justice's well-known arrangement. The throw of the 
crank is 1} in., but when in full work the hammer under the 
action of the spring moves about double the stroke due to 
this throw, a speed of 40 revolutions per minute of the 
handle causing 212 blows per minute of about 5 in. fall to 
be struck by the hammer. The machine is simple and readily 
set to work, and we hope on a future occasion to be able to 
give some particulars of its performance on different classes 
of materials. 

—[—=—[—[—$—$——E~—SS===EEE——— 
DRILLS AND DRILLING.—No. Ivy. 
By Josuva Ross, New York. 





CUTTERS. 

Currers are steel bits, usually held in either a stock or 
har, being fitted and keyed to the latter; by this means, 
cutters of various shapes and sizes may be made to fit one 
stock or bar, thus obviating the necessity of having a mul- 
tiplicity of these tools. Of cutter stocks, which are usually 
employed to cut out holes of comparatively large diameter, 
as in the case of tube plates for boilers, there are two 
kinds, the most simple and easy to make being that shown 
in Fig. 22. 





A is the stock, through which rnnsa slot or keyway into 
which the cutter B fits, being locked by the key C. D is 
® pin to steady the tool while it is in operation. Holes of 
the size of the pin D are first drilled in the work into 
which the pin fits. To obviate the necessity of drilling 
these holes, some modern drill stocks have, in place of 
the pin D, a conical-ended pin which acts as a centre 
and which fits into a centre punch mark made in the 
centre of the metal to be eut out in the work. Most 
of these devices are patented, and the principle upon 
which they act will be understood from Fig. 23, A being 














the stock to which the cutters B B are bolted with one 
or more screws. C is a spiral spring working in a hole 
in the stock to receive it. Into the outer end of this hole 
fits, at a working fit, the centre D, which is prevented from 
being forced out (from the pressure of the spring C) by the 





HAND POWER ROCK-DRILLING MACHINE. 
CONSTRUCTED BY MESSRS. H. B. BARLOW, JUN. AND COMPANY, MANCHESTER. 


pin working in the recess, as shown. E is the plate to be 
cut out, from which it will be observed that the centre D 
is forced into the centre punch mark in the plate by the | 
spring C, and thus serves as a guide to steady the cutters 
and cause them to revolve in a true circle, so that the 
necessity of first drilling a hole, as required in the employ- 
ment of the form of stock shown in Fig. 22, is obviated. 
The cutters are broadest at the cutting end, which is neces- 
sary to give the point clearance in the —_ They are 
also at the taper part (that is to say, the part projecting 
below the stock), made thinner behind than at the cutting 
edge, which is done to give the sides clearance. It is ob- | 
vious that, with suitable cutters, various sized holes may | 
be cut with one stock. 

In cutting out holes of a large diameter in sheet iron, a | 
stock and cutter such as shown in Fig. 24 is generally em.- | 





Fic.24 








ployed ; but the great distance of the cutter from the stock | 
to the entting edge, that is to say, the extreme length of 

the cutter, renders it very liable to spring, in which case | 
these, and other tools having a slight body and broad cut- | 





| then backed off to form the cutting 


ting edge, are almost sure to break, unless some eee 


is made so that the tool, in springing, will recede from and 
not advance into the cut. To accomplish this end, we 
must shape the cutter as shown in Fig. 24, which will, at 
the very least, double the efficiency of the tool. 

In Fig. 24 the cutting edge B stands in the rear of the 
line A, or fulerum from which the springing takes place ; 


| hence, when the tool springs, it will recede from the work 


C. To avoid springing and for very large holes, the cutter 
may be a short tool, held by a stout crossbar carried by the 
stock ; but in any event the cutter should be made as ex- 
plained above. 

Cutters of a standard size, and intended to fit the pin 


| stock, shown in Fig. 22, should be recessed as shown in 


Fig. 25, A being a facing or recessing cutter, shown in the 





| stock, and B a countersink cutter out of the stock, the 


recess being shown at C. In making these eutters they 
should be first fitted to the stock, and then turned np in 
the lathe, using the stock as a mandrel, the ends being 
es. Those slight 
in substance should be tempered to a light straw at the 
cutting edge, and left softer at the back part. Those above 
five-sixteenths of an inch in thickness may be hardened right 
out, and not tempered at all. 

_ Here it may be as well to describe a process for temper- 
ing cutters, which, as several very expert workmen have 
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assured me, gives superior results. It is to heat the cutter 
to a cherry red heat, and quench it in the water until it is 
cold, and to then reheat it until water dropped w it will 
dry off in slight bubbles. If, however, the reheating is 
rapidly performed, there will be no need to any water 
on it, since that which adheres to it after quenching will be 
sufficient. I have no doubt but that for stout cutters, or even 


for slight ones which perform a light duty, this method is | others. 
The best method of hardening such reamers, and in fact | with 


preferable to all others ; but for light cutters performing 
a heavy daty, I should judge that it would leave them too 
hard for their strength, and therefore liable to break. 

Cutters for boring bars should be, if intended to be of 
standard size, recessed to fit the bar, as shown in Fig. 25, 
the bar having a flat place filed around and beyond the 
edges of the hole, to form a broader bearing for the cutter 
to fit upon. But if the cutter is intended to vary the size 
of hole, it must be left plain, so that it may be moved 
inwards or outwards to accommodate the size of bore re- 
qui All cutters and bits should be used at a cutting 
speed of about 15 ft. per minute, and with oil or soapy 
water for work in wrought iron or steel; and for use on 
those metals, the cutters, &c., may be given a little front 
rake by grinding away the metal of the front face, as shown 
by the dotted line in Fig. 22, at E. 

REAMERS. 

Reamers are cutting tools usually employed to finish holes 
requiring to be very true and smooth, and may be employed 
in a machine or lathe, or by hand. As reamers are generally 
of a standard size, but little metal should be left to be cut 
out by the reamer, so that they will not, from excessive 
duty, become rapidly worn and hence reduced in size. 
Fig. 26 represents reamers for hand use, A being a 
taper reamer to be introduced first, and B a finishing 
one to make the hole parallel. It is obvious that the taper 
one, by entering the hole a part of its length before its 





diameter becomes large enough to perform any cutting 
duty, is steadied during the operation. To steady the 
finishing reamer, it is usually made slightly taper at its 
cutting end for a length about equa? to its diameter. To 
illustrate the indispensability of this tool, for fine work we 
will take the case of fitting an eccentric rod double eye to a 
link or quadrant. The faces of the latter are planed, and 
the hole is bored as true and parallel as possible. The 
double eye may be planed, milled, or slotted, and the holes 
in the eyes bored as true as it is practicable to get them ; 
nevertheless, when the double eye 1s fitted to the quadrant, 
it will be found that the holes in the eye and that through 
the quadrant are not true one with the other. It would 
appear that they must come true, but practice proves that 
they never do; hence they are fit together, and the 
reamer is applied to true them out and make them parallel. 
The reason for this want of truth is this: If the holes in 
the double eye are bored before the inside faces are cut ont, 
the latter operation varies the form of the whole double 
eye, in consequence of freeing the tension which always 
exists on the outer surface of either forgings or castings, as 
has already been explained in former remarks. If, on the 
other hand, the faces of the double eye are turned out first, 
then boring the hole will have the same effect ; hence the 
use of the reamer cannot be dispensed with for holes requir- 
ing to be practically true. 

Reamers should be made as follows: Forge them of the 
very best square steel, and to within one sixteenth of an inch 
of the finished size ; then turn them up, taking care to pro- 
perly centre-drill and square the ends, and to rough them 
out all over before finishing any one part, bearing im mind 
that the diameter is sure to be a trifle increased by the pro- 
cess of hardening. Then cut out the flutes in a milling 
machine; the number of flutes should increase with the 
diameter of the reamer, but a good proportion is five flutes 
to a reamer of an inch diameter. Let the flutes be deep 
and roomy, so as to allow the cuttings free egress and the 
oil free ingress. An odd number of flutes is better than an 
even one, since they render the reamer less likely to follow 
any variation from roundness in the hole. Nor need the 
flutes be the same distance apart, a slight variation tending 
to steady the reamer when in operation. The form of flute 


is not arbitrary ; Fig. 27 shows, however, the forms usually 





employed, either of which will answer excellently for hand 
reamers, the only difference being that No. 2 is rather 
more difficult to sharpen (without softening it) on an emery 
wheel, while No. 1 is the most difficult to sharpen when 
it is softened, in consequence of the file being liable to slip 
out of the groove and take off the cutting edge. 

After the flutes are cut, the rake is given to the cutting 
edges by easing off or filing away the metal behind the 
cutting edges A, towards, the point B ; but this should be 
done by draw-filing to a very slight degree near the cutting 
edges, otherwise the reamer will be liable to wabble when 





onions, In forms 1 and 2, the amount of the rake at the 
point B need not be more than the thickness of a piece of 
thin writing paper, which amount will make them work 
very ily ; but in No. 3, while near the cutting ed it 
may be very slight indeed, it must at the point B be 

i ble; hence (save for rough work requiring an 
excess of cutting duty) form No. 3 is not so desirable as the 


all others, is to heat them in molten lead, and to quench 
them endwise in water ; because, when heated in lead, the 
outside will become sufficiently heated before the inside metal 
is red hot; and so, when the tool is , the inside 


or central metal will remain sufficiently soft to permit of | cess 


the tool being straightened should it warp in the ; 
The straightening should be performed by — warming 
the reamer and laying it upon a block of with the 
rounded side upwards ; then place a rod of copper or brass 
in the uppermost flute, and strike the copper a quick blow 
with a — hammer. The use of the copper is to prevent 

the tool by the hammer. The object of dipping 
the tool endwise is to prevent the reamer from warping in 
hardening. If great care is not taken in the hardening 
process, reamers and all tools having ves or fintes in 
them are very apt to crack along the bottom of the fintes, 
which cracking is due to the unequal contraction of the 
metal in being rapidly cooled by {quenching. Those having 
deep flutes, or sharp corners at the bottoms of the flutes, are 
the most liable to flaw in hardening, so that, in this respect, 
the flute shown in No. 1 is far preferable. To obviate the 
liability to flaw, the water in which the quenching is per- 
formed may be made sufficiently warm to be just ble 
to the hand ; and if it is also made a little saline, its harden- 
ing value will not have been impaired by the warming. 

‘or light work, the hand reamer should be, if above 4 in. 
in diameter, tempered to a light straw colour. For sizes 
less than that, and for heavy duty, a deep brown will prove 
the most serviceable, being Jess likely to cause the tool to 
break. The whole value of a reamer depends upon its 
being true or straight, and it is therefore necessary to 
exercise a great care in the re-sharpening, as well as in ite 
manufacture. In using a reamer by hand, care must be 
exercised to turn it at all times from left to right, that is in 
the direction necessary to make it cut, and not to turn it 
backwards (as one is very apt to do because it is easier to 
extract it from the hole), because turning it backwards 
destroys the cutting edges. 

Many attempts have at various times been made to 
duce adjustable hand reamers, that is to say, those formed 
of cutters held in a stock and adjustable as to diameter, the 
object being to make one reamer serve for several sizes of 


holes, and to render the mannfacture less ex ive by 
having to simply remove the cutters to grind t when 
dull, and to renew them when worn out. he difficulties in 


the way of producing such a tool are that, in the smaller 
sizes, there is not safficient strength to permit of their being 
made in pieces, and that, in requiring to set the diameter of 
the tool, a slight deviation as to size is yery apt to occur. 
They are also liable to wear out of truth. 

The best and truest method of making long fluted reamers is 
the one instituted in the Grant Locomotive Works, of Pater- 
son, N.J. It consists in turning the reamer from one sixty- 
fourth to one thirty-second of an inch too large in diameter ; 
then, after cutting out the flutes and hardening, thestraighten-. 
ing and backing off are performed as follows: Upon the top 
of the slide rest, in the position usually oceupied by the tool 
post or clamp, there is fastened a small head carrying an 
— wheel of, say, 8 in. diameter, upon a spindle having a 
small pulley attached, speeded to run about 2000 revolutions 
per minute. An overhead countershaft is provided to drive 
the same, the appearance of the device being as in Fig. 28. 
The belt is arranged to drive the emery wheel in a direction 
opposite to that in which the lathe runs. 





A is the emery wheel, B the head carrying the spindle, 
and C the pulley, D beings lug to bolt the appliance to the | 
top of the stide of the lathe. he reamer is after being 
hardened, driven in the lathe at a fast speed; the revolv- 
wheel is then brought into contact with it and 
tra along the length, thus serving as a cutting tool 


|f 
the 





to true the reamer to a dead true and, by proper adjust- 
ment, to the requisite di , The becking oll io per. 


ormed thus : 


aes ae a 
taper may be given to the reamer. 
hardened spi 





THE RELATIVE PROPELLING EFFICIENCY 
OF SCREWS. 


E. iments with different Screws applied to the United 
— —, Launch No. 4, to ascertain their relative 
prope ficiency. 
By Chief Engineer B. F. Isnznwoop, U.S.N. 
Tan fel gry es from page 157). P 
HE following are the principal dimensions and propor- 
tions of the boiler : r 

pomp Bape be 4 ft. Lin. 
Length of the shell pro 6 ft. 6 in. 
Total length of the cies. including 

uptake 7 ft. 7 im. 
Number of furnaces ... ‘ 1 
Breadth of grate surface 1.96 ft. 
Length of grate bars ... 4{t. Sin. 
Area of grate surface... 8.33 aq. ft. 
Total number of tubes 60 
Outside diameter of six of the above 

tubes 2} in. 
Outside diameter of fifty-four of the 

above tubes ... 2 in. 
Length of all the above tubes, in clear 

of tube plates és . ft. 10} in. 
Diameter of the chimney 104 in. 
Height of the chimney above the 

level of the grate bars ; a 14 ft. 9 in 
Water room in the shell, up to 4 in. 

above tubes ... 36.7303 cub. ft. 
Steam room in the shell, above 4 in. 

above tubes : 11.9404, 
Steam room in the additional cylinder 

and connecting pipe 6.1498 ,, 
Total steam room ; 18.0897 
Cross area for draught over the bridge 

wall .. ; 1.2370 aq. ft. 
Cross area for draught through the 

tubes .., Be ‘ . 10s = ,, 
Cross area of the chimney . 0013 ,, 
Heating surface in the furnace 16.6736 
Heating surface in the back smoke 

connexion . 24.2137 sé, 


Heating surface in the tubes, caleu- 
lated for their inner circumference 140.3404 


Heating surface in the uptake 9.4290 ,, 
Total water heating surface .. 185.6657, 
Steam superheating surface in the 

uptake : 25153 ,, 
Ratio of the water heating to the 

grate surface 22.289 to 1.000 


Ratio of the steam superheating to 
the grate surface . 

Ratio of the grate surface to the 
cross area over the bridge wall 

Ratio of the grate surface to the 
cross area through the tubes 

Ratio of the grate surface to the 
cross area of the chi 13.853 to 1.000 

Weight of the boiler ineloding pate 

and all 


0.266 to 1.000 
6.734 to 1.000 
7.630 to 1.000. 


bars, bearers, chimney, Ib. 
doors and plates 5050 
Weight of water in the boiler 2200 


Space occupied in the Vessel by the Machinery, and its 
Weight. 

The length in the vessel occupied by the machinery, in- 
cluding the fire room, feed-water tanks, and coal bunker, 
is 19ft. 8in. The feed-water tanks are placed along each 
side of the engines and boiler, so that the entire breadth of 
the vessel is occupied by the Tony Ag its appendages. 
The coal bunker 1s forward of the , 

The weights of the machinery are as follows, namely : 

Net weight of the engines proper, includ- 
cluding piping, 


ing crankshaft, but ex Ib. 
Weed Gosten being pcinted 

ight of the pipe in 

Sot sik Goan woe stuffing-box 141 
Weight of the line shafting and its coup- ania 
Weight of the screw propel le age 
Weight of al the ping 150 
Weight of the boi pheiatng guts tam, 
bearers, chimney, and doors and 
Wagidie neem atin 
eigh 7 , .J ’ 

oak poleh.om the anaieas aol batier « 12 

Total weight of machinery ... 10,000 



































ib 
Weight of feed-water carried im tanks SOU) 
Weight of feed-water tank 20) 
Weight of coal carri n banker la 
Weight of coal bunker Ou 
Total weight of -water an ta 
tank and of cOa na a bunker 16.800 
Total weight ets in the ex 
vit lepartment 25 BOO 
or wt | ; 
g 
ifferent screws emp lowed in these experiments are 
ra and will be designated ly letters ] y ai ot | 
Line ameter oy have the same diameter ot Db, @X- | 
cept the Griffith screw, H | 
Serews \ ‘ } : + were fo ; i n t fo : | 
manner : Two true screws were very carefully swept up n | 
tee sand by the same mouider trom th same iron rhe 
and were ust of the same metal at t tir Ka 
f thes ews 8 two blades, one opposite the ot i 
4 in. long in the direction of its ax) ] te n 
form, and, by accurate measurement t screws after 
they were cast, 5.156 ft If the blades are viewed pr 
jection on a plane parallel to the axis, t forward and 
after edges are parallel to each other, and at ght angle 
to the axis Che cut! ourd end of the screw « t was mace 
to receive both screws at the same tir one being placed 
m liat n front of the other and touching, so that | 
bringing t after edge of the blades of the forward screw 
to coincide with the f f t des of the after 
acrew. t propelling s it wa we 1 be con 
nuous it wou one t ! led screw 
A ils : 1s the d - Or. ¢ blades 
of the after screw c 1 at } il those 
of t f ward screw the direction of the 
“ t for the Mangin screw |} | nt 
‘ tior fi Axis “) t blades ‘ 
d be placed at 1 gles to % ‘ , , 
anc t form t [ 1 = I 
air t if ? " ? , ¢ ? , , , 
alter screw & ! it rt 
t forw “ not affs 
lewt v t t 
blades i , oO 
n ‘ ‘ } { 
blad ( t 
wr ‘ ‘ 
' t ar t t ; 
lirect A . 
By I ‘ 
LB wa ! n t ‘ 
, { ‘4 
‘ ‘ 
' by ¢ ‘ f nt ' . 
’ we ¢ ‘ ‘ 
: t | ! t y 
‘ a » Romanh 
ferent ft ts « I t 
uctly t 
Se ~ Gis at | . 
. . ‘ ¢ ‘ 
to 7 ft. Gin. at the after ; 
“ t ul ‘ ent I t t 
i 1 the direction of the axis, at t 
‘ 7 ? ] . t ) 
’ ' I t r Tt aX 
f , it . lect ‘ 
‘ ‘ +4 VW 
’ viewed t pi 
t rew, t r 1 wal t 
t ' If ¢ ‘4 rd part of this ow 
te this y r, the contact will be 
t a ! ward edg f t i 
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Screw H a t laded Griffit ew, f 1} 
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bolting between them a » made of wood, to the figu 
the frustrur fa re l5in. in . " ' 
rht rhis was well s thed, painted id 
ts a t mw USS tt ter ot t 
vw, and both ends are flat and circula I length of 
the u ection of ¢t a tt | 
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to the length of llim., in the rection t : the 
radiue of 1Yim from which pomt they « ve gradua 
ward to the hub, at which the length is 7) in. in t 
tion of t axis. When the blades are viewed in project 
nay paraiiel to the axis of the rew, t y are 
shaped, and t forward and after edg re arrang 
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\ 4 0.50 5.136 2 
B t O50 5.136 2 
‘ ‘ 0.50 5.136 2 
LD + 0D) 5.136 2 
I 1 ODD >. 136 4 
K* ‘! O50 >. 136 4: 
G 1.3 0.50 7.000 3 
H+ i 1.25 7.000 3 


* Mangin screw 


consisted of a single vertical lever, stiff enough not to spring 
inder a considerably greater pressure than the screw was 


| capable of giving, bearing by knife edges of steel against a 


brass ring free to move on guides im the direction of the 


| screw shaft, and having a turned recess in which was a 


earrying ligr 
, 


loose brass ring vite plugs or cylinders 
both ends of 
the plugs are bearing surfaces, and are flat and at right 
These surfaces were kept 


hoth sides of the loose ring 





angies to the grain of the wor 


flooded with oil during the trials. The knife 
against pieces of steel let into the movable brass ring 


edges bor 





















































rhe thrust of the screw was delivered against the lignun 
te plugs by a brass collar secured upon the screw shaft 
| abaft the regular thrust collars here were no collars on 
the rew shalt abaft the dynamometer 
Che guides of the movable brass ring carrying the loose 
rin which the ite pin were tnserted, were 
tw pins, one on each side of the shaft, fitting mto 
little larger dia bored through lugs cast 
’ t ‘ ng 
\u accu ly grad 1 steel spiral spr 
to the upper end of the lever, whi 
n that traced the ln nu pres 
tof pap re ‘ 4 horizon 
ng drum whi recel i its 
ft through worm wheels and worms 
t lynamometer lever, the other end of the spiral spring, and 
le of the movable brass ring, wer of course 
uttached firmly to the vess« Che ratio of the length of 
el m of the lever to the length of the spring arm 
Ll to Il I dynamometer diagram s obtain 
t thrust pressures tor every instant ng ea ru 
iwo micators were used one of them was k pt 
nentiy im position on one ¢ I und the other on 
‘ nder, during the e3 ts Each ind 
tor communicated with both ends of its cyh r nd 
before use was put in perfect adjustment, and had its spring 
t tea 
4 iter w attached to th shaft nd registered 
umber of revolutions 
I mse f experiments, or the cot passed over 
I essel during each run, was a t line SYoo It 
g. as given by the very accurat y f Mare 
Island. It extended from the nor n e of the dry dock 
olphin or guard piers, to the northern side of t 
+ziD The base was close under t lee of the 
e island, the wind over w was always 
n t ume direction, exactly at right angles to the base 
it wate ~ ot 
During t tria the variation in t ve lraught 
I t ur nt t very t I ‘ ty 
the t varied f to three geogra ] es 
With each screw eight « ‘periments were 1 at t 
‘ respectively, of 5, 5), 6, 6), 7, 7}, 8, and 8} geo- 
graphical miles per hear, as 1 varly as could be obtan 
hac xpériment consisted of six runs over the base, thr 
cl directio n, and the time ef making them wa ected 
en the tide had but little imffaenc« The yessel’s speed 
t ugh the water during each double rum was not only 
tained from the ranging marks at the ends of the base, 
it by means of @ mercurial speed gauge consisting of 
Berthon’s modification of Pitot’s tub< 
I gauge was composed of a glass tube bent into t 
U form; the ends of the tube were open, and the curved 
portion and a portion of the legs were f { with mercur 
I top of each leg communicated by an ind ubber pipe 
th the bottom of a separate air chamber, and the top of 
er communicated by another such pipe with the 
rtion of a brass tube closed at both ends. One of 





rass tubes was placed within the other, the inner tube 
passing a few inches through the ends of the outer one by 
tuffing boxes. The upper ends of the brass tubes were in- 


side the vessel, and their lower ends protruded about 6 in 














w the bottom, 12in. from the nearest side of keel 
" at out the middle of the vessel's lengt! I 
tube was the pressure tube, and its rior received the 
pressur the water through a hole of n. diameter 

ts side, a little above its bottom, and in the directly 


| direction of the vess« The larger tube was 
side, a little above its bottom, 
' ; diameter with its axis at the angle of 
414 deg. from the directly ahead direction. The diameter 
f the outer brass tube was lin., and of the immer brass 
tube fin. A properly graduated scale being attached to 
the legs of the glass tube, measured by the difference of the 
level of the mercury in those legs, the vessel’s speed in 
geographical miles per hour. When the vessel was motion. 
less in still water, the mercury in the two legs stood at the 





ube, and in it 
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+ Griffith serew 
l. The vessel's speed by this gauge in a calm and 
at dead h or low water, being frequently compared 
with its speed at the same time according g to the shore marks 
was always found to exac tly corres pont i 
i the experiments, the vessel, at the intended 
speed, was brought opposite one end of t se and then 
run uniformly to the other, being kept in a str: t line hy 
an expert steersman. After passing the last 5° of the 
base a sufficient distance, the vessel was turned and the run 
repeated back in the same matter. The throttle valve was 
always carried wide open, during the turnings as well as 


same leve 












he 














during the runs, and the steam pressure varied but 
tly throughout an experiment, the supply of steam re 
quired being ways within the capacity of the boiler to 


furnis 

From the commencement of each run to its end, indicator 
diagrams were taken as rapidly as possible from each end 
of each cylinder. The assistant engineers charged with t his 
duty be d having the pencils and paps 


very expert 





previously prepared, the diagrams were taken with so 
littl interval of time, that they may be considered con- 
tinuous. The dynamometer diagram, taken by anoth« 


engineer, was continuous from the beginning to the end « 























An observer stationed always at 1 e part of 
VeRs¢ t gnal the be 4s Opposite the 
rang it t end t ft hase at t Same men 
tr ‘ took, on et to a second, and t 
ot the I r on the counter Che the time of makir 
‘ ‘ t i ber or ut i t e 
n that 5 exact uscertaine 

Dr I run, an ¢ rve ted t ft é 1 of « 
half minute e vess¢ peed throt t water, by tl 
speed ga I e ¢ 1 every minute the stear 

ssure in t } n by a spring g The 

L180 note ea r the tempe Ss of tl 
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CONSTRUCTION OF A MASONRY 
DAM.* 


By J. James Crors, C.E 


ON THE 


{ tinued from page 242.) 
§ 38.“ G. For C ae rete Masonry” laid below the level of 
the stream ; stone to be broken to not more than 2 in. in its 
largest dimension, vor less than } in. in its smaliest. Mortar 
to be composed of one part of hydraulic cement to two parts 
of sand, by measure; the proportion of mortar to stone to be 
such as to fill all void spaces, and be in excess of the same not 
more than 10 percent. The concrete to be laid in courses of 
6 in., and well rammed. In the concrete, and to be measured 
as part of the same, it was permitted to lay large unwrought 
stones. These stones to be laid in full beds of mortar, and 
the surface covered with mortar } in. thick immediately be- 
fore laying concrete around them. ‘The price for concrete to 
cover all expense of bailing and draining : 
Number of bid ese 1 2 3 4 
Price, per cubie yard dols. 8.00 750 6.60 9.95 
Number of bid 5 6 7 8 
Price, per cubic yard dols. 10.00 10.00 11.46 17.00 
39. “ H. For Concrete Masonry” laid above the stream 
level. The specifications the same as for“ G.” This con- 
crete to be inclosed between the rubble range walls. Th: 
large stones inserted, to average 5 ft. in length and two 
square feet in cross section, and to be laid in layers alternately 
parallel and at right angles to the walls of the dam. 
Number of bid «on i 2 3 4 
Price, per cubic yard dols. 6.50 7.00 6.10 7.93 
Number of bid 5 6 7 4 
Price, per cubie yard dols. 8.00 10.00 11.45 16.00 
The difference between the prices for “ G” and for “ H 
due to two causes. In laying ““G,” pumping and bailing 
would probably be needed. This would increase its cost 
On the other hand, the larger area to be covered, and the 
freedom from the obstruction and interference caused by th 
laying of the eut stone facings ought to reduce the cost | 
laying the lower concrete, and the additional hoist, ast 
masonry rose above the surface of the ground, ought to in- 
crease the cost of the conerete above stream level. Two of 
the bidders estimated that these variations would counter- 


* Paper read before the American Society of Civil Engineers. 
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balance each other. The others considered that the concrete 
below stream level was worth from 0.50 dols. to 2.00 dols. per 
cubic yard more than that above. Actually the cost of 
pumping chargeable to concrete was equivalent to about 
18 cents per cubie yard of that below—and the hoisting to 
about 8 cents per cubic yard above—the stream level. 

§ 40. The provision permitting the insertion of large un- 
wrought stone caused variations in the estimates. In the 
absence of data as to the proportion which the stone could 
bear to the mass, some of the bidders assumed that from two- 
thirds to three-fourths of the mass would be of stone, which 
only required to be quarried, and could be set very quickly. 
In practice it was found, however, that not more than one- 
third of the mass could be made of the large stone. It was 
necessary that the stones should be far enough apart to allow 
the conerete to be thoroughly spread and rammed between 
them. This requires a space of not less than 12 in. between 
the nearest points, and with irregular stones the average 
distance is greater than this. When stones of irregular 
heights were laid, the levelling up necessary to prepare for a 
fresh layer of stone made the mean depth of concrete between 
the layers probably nearly 12 in. 

€ 41. The next three items, “I,” “J,” and “K,” are for 
smal! quantities of special work, and the bids are not worthy 
of particular consideration, most of them having been made 
apparently at random, without regard to the cost of the 
work. 

§ 42. “L. For Brick Masonry in Arches” of water-ways 
and gate-house. This item, of some 20 cubie yards, was the 
only one on which the bids varied less than 200 per cent. 

§ 43. The contract, as awarded at this time, was for the 
construction of the dam to within 30 it. of the top. The 
appropriation authorised was not sufficient for the completion 
of the whole dam, and the law forbade any contract to be 
mate in excess of the appropriation. Further expenditure 
was authorised subsequentiy, and the upper 30 ft. of the dam 
was built ander a new contract, made with the same parties 
that built the lower portion 

Progress of Construction.—§ 44. Work was begun in Sep- 
tember, 1866. A new channel was made for the stream near 
the base of the North-East Hill, an embankment built around 
the remainder of the dam site, on the flat ground, and carried 
up 10 ft. above the stream level. The pit within this embank- 
ment was partially excavated, the material being deposited 
below the dam. The quarrying and cutting of stone was 
begun, anda Blake's stone breaker put in operation. On 
October 20th-30th, 3.91 in. of rain fell in 10 hours, causing a 
heavy freshet which washed away the contractor's bridges, 
filled the pits with water, and cut embankments badly. Atter 
pumping out the pit, the excavation was continued until 
December 21st, when the pit was allowed to fill. 

§ 45. Some observations of work done in bailing from a 
pool into a trough 4ft. above the water, showed that the 
average work per minute of a man was twelve bucketfuls, 
equivalent to about 1200 lb. of water 1 ft. high. 

46. The winter was devoted to quarrying and breaking 
stone. Some cement was delivered, but was found not to be 
equal to the requirements of the specifications. A cargo of 
900 barrels was rejected, and the delays and discussions con- 
sequent upon this prevented the receipt of any more cement 
until spring. 

§ 47. The great distance of the work from any rail or 
water transportation was a serious drawback. The nearest 
point to which supplies could be brought by water was 16 
miles distant, and over a very badroad. The nearest foundry 
and machine shop was at the same distance. The nearest 
railroad station was &} miles distant, on the Harlem Rail- 
road. 

§ 48. Sand, of proper quality, was difficult to get. All the 
bank sand within many miles was tested and rejected as con- 
taining too much dust and loam. The only sand found at all 
admissible was procured from the bed of the stream, in pools 
where the flow was sluggish and the sand had settled. Most 
of this was of good quality, but some was very dirty and 
had to be washed, and al! of it had to be screened to remove 
chips and coarse material. From beginning to end of the 
construction of the dam there was a continuous struggle on 


the part of the engineer to have the sand for mortar properly 
cleaned and screened, and of the contractor to avoidit. That 
sand should be sharp, clean, and screened to proper size, is 
absolutely essential to good mortar, and there is no point on 
which, as a general thing, contractors and builders are so 
lax. Several methods of washing were tried, of which the 


most successful consisted in spreading the sand in a layer of 
about 3in. in depth on the bottom of a shallow box, 6 ft. by 
12 ft., slightly inclined, and playing upon it with a hose from 
a force pump. With proper manipulation the sand was 
an thoroughly cleaned. The process was expensive, 

owever, and after one or two ioads were operated on in this 
way, thesand would come to the work muvh cleaner. 

§ 49. In the spring of 1867 the main pit was pumped out, 
and excavation continued. The engine and boiler of 15 
horse power used for running the stone breaker, were placed 
on the embankment above the pit, so as to operate a hoisting 
drum find an Andrews’ pump throwing an 8-in. stream. 
After the pit had been once emptied, the pumping did not 
need to be continuous. The engine was able to hoist material 
from the pit, and at the same time either pump or break 
stone, but not together. 

§ 50. North of the stream the foundation for the gate 
house was prepared. On the side towards the stream, a 
trench 5 ft. wide and 4 ft. deep, was dug to the rock and filled 
With concrete, as a temporary dam to keep water from the 
gate-house pit. This concrete was made with 24 ft. of broken 
stone to one barrel of cement and two of sand, and was de- 
posited gently in the still water which filled the trench. It 
was not rammed, but the. wet macs was worked down with 
shovels. One year afterwards, when this concrete was re- 
moved to make the connexion with the gate house, it was 
found necessary to drill and blast it. It had formed a good 
bond with the rock, and apparently no water had passed 
under it. 

§ 51. The first stone of the dam was laid July 9, 1867, in 





the gate-house foundation, and concreting was begun in the 
main pit, July 11. During the rest of the season the foun- 
dation in the main pit was raised to the stream level, and 
the masonry of the gate house and waterways was carried up 
Sift. The side of this, towards the stream, was built vertically, 
the concrete being put in against plank forms. On the re- 
moval of this during the following year, the face of the con- 
crete was found good. To connect the new work with it, 
and avoid a@ straight joint through the dam, two vertical 
channels were cut in the concrete, 3 ft. wide and 1 ft. deep. 
These were cut by a stone-cutter, with a point. A pick pre 
no impression on the concrete. 

§ 52. Masonry was suspended November 5, and the con- 
crete already laid, covered with 2 ft. of earth to protect it 
from frost. Some rubble masonry was iaid after that date 
in wing walls adjoining the waterways above and below the 
dam. In freezing weather the mortar was mixed with salt 
water. The rule for proportion of salt was one said to have 
been used in the works at Woolwich Arsenal some years ago, 
namely, dissolve 1 |b. of rock salt in 18 gallons of water when 
the temperatare is at 32 deg. Fahr., and add 3 oz. of salt for 
every 3 deg. lower temperature. The masonry laid with 
mortar thus prepared stood well, and showed no signs of 
having been affected by the frost. No masonry in the dam 
was laid in frevzing weather. 

§ 53. The ensuing winter was very cold and stormy. 
Quarrying, cutting, and breaking stone were carried forward, 
and sand and cement hauled. The water of the stream was 
carried through the gate-house. 

§ 54. Work on masonry was resumed March 30th, 1868. 
The first part of the season was wet. A very heavy freshet 
occurred May 14th. The water rose 3 ft. on the masonry 
laid in gate-house, and filled the pits. The latter part of the 
season was very dry, however, and the whole dam was raised 
16 ft. above the stream. Work was closed November 17th, 
and the masonry covered as before with 2 ft. of earth. 

§ 55. During the latter part of this year’s work it had be- 
come evident that the insertion of large stone in the concrete 
was not beneficial. The space between the side walls was 
becoming narrow; at the close of work it was 21 ft. The 
dam was 400 ft. long and 6 ft. above the earth filling. It 
was no longer practicable to wheel the concrete from the mix- 
ing boards in barrows, but it had to be hoisted by derricks 
and transported by cars. When a course of facing stone had 
been laid, and the space between them was to be filled with 
concrete, and that was filled with irregular shaped stones 
1} ft. or 2 ft. apart, it was difficult to get an even bearing 
for run plank and almost impracticable fora tramway. The 
odds were greatly against the concrete around these stones 
being properly distributed and rammed, if it was dumped 
from acar. Even when distributed by the barrow-full (two 
eubic feet), it required constant attention and no small 
amount of persistence to secure its being spread in the 
narrow spaces.} The stone in the vicinity of the dam 
which was fit for cutting had been pretty thoroughly used 
up, and it was questionable whether a sufficient quantity to 
finish the dam could be procured at all, if 3000 additional 
cubic yards were put in the hearting. The scarcity of good 
stone caused a constantly increasing tendency on the part of 
the contractor to run in and cover up weather-beaten stones 
which were unfit for the work, on account of the impossibility 
of the mortar adhering properly to the weather face. It bad 
several times occurred that such stones were brought in, and 
a little grout poured over them to hide the deficiencies, and 
very probably more of the same kind were never discovered. 
It was questionable, moreover, whether so great solidity and 
tightness could be obtained by a wall of large stones, sur- 
rounded by thin masses of concrete, as by a thick mass of 
conerete alone. After full discussion of the subject, it was 
determined to abandon for the rest of the dam the use of the 
large stone, and use only concrete for the hearting. These 
objections to a wall of concrete and large rough stones apply 
mainly to thin walls, say of less than 10 ft. in thickness, in- 
tended to resist water. A wallof this class may be laid to 
advantage when over 10 {t. thick, but the stone should be 
required to be regular in shape, of not more than 18 in. 
height, and no stones should be allowed to be less than 2 ft. 
apart. By their use‘under these restrictions, the specific 
gravity of the wall may be increased and its cost diminished, 
and with a much greater certainty of getting good work and 
tight, than if the wall is laid up with rabble masonry. 

§ 56. The laying of masonry was resumed June 23rd, 1869, 
and continued until November Ist, when the wall had reached 
an elevation of 38 ft. above the stream. The masonry was 
again covered with earth 2 ft. thick, which was found to 
protect the concrete from frost quite well. In some places it 
was necessary to remove from 2 in. to 3 in. of the old work 
in the spring. The winter was devoted as usual to quarry- 
ing, cutting, and breaking stone. Enough broken stone was 
prepared to finish the dam. 

§ 57. Work on masonry was resumed April 15th, 1870, and 
the dam, as originally designed, was completed by November 
ist, 1870. Owing to the changes of plan mentioned above, 
the reservoir was not ready for use until the fall of 1872. 
The dam contains, approximately, 21,000 eubie yards of 
concrete and 6000 eubie yards of cut stone masonry. 

General Methods of Handling Materials.—§ 58. No ex- 
pensive plant or machinery was used. The buildings were a 
contractor's office and cement house on the flat below the 
dam, stables, and blacksmith shop near by, and a shed for 
stone-cutters on the flat above the dam. The stone yard was 
just above the dam on the north-east side of the stream. 
The stone for cutting and breaking for the first two years 
was procured from the hill-side, within 1000 ft. of the yard, 
and from 50 ft. to 800 ft. above it. Thethird year the bau 
was about 2000 ft., and the last year most of the stone for 
cutting was hauled two miles. From the neighbouring hille, 
the stones were transported on stone boate, with oxen. For 
long hauls, low trucks were used, the stone being first 
brought to the road on stone boats. When the bill-sides 
were dry and rocky, the wear of stone boats was enormous. 
For transporting the cut stone from the yard to the work, 
trucks drawn by horses were generally used, depositing the 





stone within reach of a derrick on the work. In the main 
pit a double-geared derrick, with 50 ft. boom, was at first 
used for setting stone. Its great weight made it unwieldly, 
and for the last two seasons derricks of 30 {t. mast and 25 ft. 
boom were used. These could readily be shifted and raised. 
A heavy block. with a socket for the at the foot of the 
derrick, was laid on the conerete, and around it for the 
hoisters to stand upon. The derricks were worked by hand 
until the masonry was 10 ft. above the bank. After that two 
steam hoists were used, a vertical 8 horse-power engine, with 
drum, being placed on the lower side of the dam, and the fall 
brought to it over the edge of the masonry. All the material 
to be hoisted was delivered under the boom on the vertical 
side of the dam. 

§ 659. Below the embankment level, the sand and cement 
for mortar were mixed dry on the bank, and sent into the 
pit by a shoot, to the mixing board. The broken stone was 
sent down another shoot and measured below. From the 
mixing board it was transported to place in barrows. When 
the masonry had reached a« height of 6/t. above the bank, 
the mixing platforms were placed on the bank close to the 
vertical wall, the concrete shovelled from the board into 
boxes, which were hoisted, placed on a dumping car, running 
on a track of seantling resting on notched ties laid on the 
concrete, and wheeled to place and dumped. The track was 
carried along on top of the new work. As the concrete was 
dumped from the car, it was levelled off to about 8 in. thick 
and rammed. From two to three layers, according to the thiek- 
ness of the course of the face walls, were put one over the other. 
With the track in the centre of the wall, a width of 20 ft. 
could easily be carried forward, the car being arranged to 
dump in any direction. The plan worked pretty weil, but 
was a little expensive for the contractor, as the ties became 
more or less imbedded in the soft concrete, and consequently 
there was more loose stuff to be removed in preparing for 
another course than if no travelling over the fresh work had 
occurred. Boards laid along the track, for the car-tenders to 
walk upon, protected the green concrete. 

Stone for masonry was hoisted in the same way, and carried 
to the setting derricks, which were worked by hand, the reach 
of the boom boing regulated by the topping lift, and, of 
course, being altered for every stone that was set. The 
courses was laid from one end of the dam to the other, so 
that, while one hoister was raising stone, the other was raisin 
concrete for filling the space between the stones already lai 
at the other end of the dam. 

§ 60, The stone-breaker was at first placed on the bank 
above the dam, and the broken stone passed from it to the 
meadow at the stream level, This g t was r 
80 as to utilise the engine for pumping, but had the disad- 
vantage of causing the stone to be up again from the 
meadow. After pumping was no longer necessary, the 
breaker was placed on the hill-side in such @ position that it 
was fed from the quarry direct, and deliv: stone a little 
above the level where it was needed, making ali the baul 
descending. 

§ 61. Wire guys were used on the derricks, and for a 
of the time, when the steam hoist was used, the falls were 
of annealed wire rope. This generally worked well, but had 
one disadvantage, it would times break suddenly, without 
warning, and it took longer to repair than 

§ 62. All arrangements for transportation and hoisting 
were under the contractor's direction, the engineer only 
seeing that nothing shoul. be done in a manner detrimental 
to the work. 

Character and Cost of Materials—1. Coment.—§ 63. The 
specifications required that all cement should be of the best 
quality of American hydraulic, and subject to such tests as 
the engineer might direct. For this work it was not so 
essential that the cement should be quick setting, as that it 
should be strong. For .concrete, a quick setting cement is 
not to be preferred. 

The first cement, delivered in October, 1866, contained a con- 
siderable amount of coal dust, was apparently not thoroughly 
ealeined, and, when sifted, 22) per cent. by weight would not 
pass through a sieve with openings of ,ythin. ‘The cargo was 
rejected. ‘lhe contractors claimed that they could not procure 
any bettercement. All of the Rosendale works were visited, 
and only one company would agree to furnish a cement which 
should contain less than 16 per cent. of matter coarser than 
iwth in, The other companies said they had a ready sale for 
any cement they offered, and would not go to additional ex- 
pense and trouble to grind the cement finer. The company 
which consented to make an effort to improve their cement 
furnished nearly all that was used on the dam, and, out of a 
great many samples tested for fineness, only three were 
found toequal the limit assigned. In 1869-70, samples of 
several diflerent cements for sale in the New York market were 
tested, with the results shown in the following Table. Diffe- 
rent brands are designated by different letters. “ B” was the 
cement used on the dam. 

§ 64. Tests of the tensile strength were made. The blocks 
bad a sectional area of 24 square inches, with shoulders for 
clamps. They were mixed in moulds, immersed in water for 
twenty-four hours, and broken after having stood for from 
seven days toa year andahalf. No practical use was made of 
these tests at the time. The results of « large number are 
given in the Table on the next page. — 

§ 65. An analysis of the whole series of experiments ap- 
peared to establish these facte: 

(a) The average tensile strength per square inch at the end 
of seven days, of cements, of which less than 10 per cent. by 
weight was over {th in. in diameter, was 544 |b., while that 
of those of which more than 15 per cent. was over Joth in. in 
diameter, was 39 |b. 

(6) When cements containing from 10 to 23 per cent. of 
particles over 2th in. in diameter was si'ted through a * 40” 
sieve, the tensile strength of the fine portion was 20 per cent. 
greater than that of the cement sifting; but in 
cements containing from 23 to 30 per cent. of the coarser 
particles, the removal of those particles reduced the tensile 
strength of the cement about 25 per cent. 

(ce) The tensile strength of the cements inereased con- 
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tinuously for 9 months. Reliable cbservations for longer 
periods were not obtained. The maximum resu'ts were 





T 7 i4 21 5) 6 % 
=e oa idays. days. days. m yothe. months. months. 
Lbs. per eq. in 866 89 Il 156 222 250 


i 
lA 
(d.)} The cements which gave the best results at seven 
days generally maintained their superiority throughout. 
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Fis ey Bes, Texstie SrReNcrTa. 


Percentage by Weight. Pounds per Square Inch 








.t . * 
Sisieaisi&s ree ot 2 
Brani *« | 3 z sis Brand sid S 
= om & - = - ne = 
Sistia ios » |S ie 
A 22.5 7.5 C \194 11.2 A 3206 94 1 
\ i6 il C |26.3 B 6) 111 
SB 16 il D 169 11,1 B 61 135 
iB Wf E 15.4 10.9 K 61 84 |100 
B 74 11.1 F B 101 
2B 10 138.7 G {22.8 B 56 83 
=*)B 12513.7 H , ° B 0 | 66 
B 66 84 I (288 ( 7 | 66) 75 
(B 4ié¢ I | 7.5 D 43 | 82 | 82 
B 1 6.0 K /20 on E 9 62 73 
: <B 66 4.1 L |14.58 I 55 4 | 
“ Lb 4 a G Os O4 a9 
tB 15 6.9 H 28 65 95 
B 10 3 I 2659 | 72 | 
2B “ 47 J 4 | #0 87 | 
2 )B 6.2 47 K $5 | 6977 | 
~ 81 56.6 oo L 2674 | 84 | 


§ 66. Some of the cements used which set quite slowly at 
first, made exceedingly hard concrete. The most compact 
concrete which was cut into atany time was made with « 
lot of cement which barely escaped condemnation on account 
of ite setting so slowly. No samples of the brand used re- 


fused to eet under water. | 
§ 67. A systematic testing of all the coment used ona 
work situated as this was, is very difficult. From 2000 to 


3000 barrele were used in a month, and it sometimes 
happened that, owing to delays in transportation, all the 
cement used for several days in succession was delivered | 
directly at the concrete boards by the teams which hauled it 

from the railroad. It is due to the cemert company which | 
furnished the cement to say that it was generally very satis- 
fectory. The difficulty with most of the cement companies | 
now is, that during the summer their works are taxed to | 
their utmost capacity to supply the market, and, in ordinary | 
building, almost anything which bears the Rosendale brand | 
is accepted without question, so that there is no inducement | 
for them to take any pains to improve the quality of their | 
cement. The experience of Mr. Shedd on the Providence | 
(R. 1.) sewers shows, however, that it is not only practicable | 
to make teste of all cements used on a large work, but to 

raise the standard of that which is furnished. The averaze| 
weight of a barre! of cement used on the dam was 284 Ib. net. 

Ll. Broken Stone for Concrete. —§ 68. Stone for concrete | 
was broken to be not more than 2 in. in its largest dimen- | 
sion. A Blake's etone-breaker of 15-in. jaw was used, driven | 
by a 15 horse power engine. The stone, which was ob- | 
tained from the surface and from old fence walis in the 
vicinity of the work, was tough and used up the jaws | 
very fast. A movable jaw ordinarily lasted twenty days. | 
Oa one oceasion, a jaw costing 70 dols., and which had been | 
hauled 16 miles over night, and putin the machine in the 
morning, was so worn by night as to be useless. With 
chilled jaws and careful handling, and using quarried stone 
instead of stone from the surface, a pair of jaws lasted much 
longer on the latter part of the work. The last pair used | 
broke about 3000 cubic yards of stone. 

As the stone passed from the breaker, it traversed an in- 
clined screen, made of } in. iron rods placed parallel, about } in. 
apart, on aslope of ltol. The dust and screenings were 
carted away, and the stone wheeled into a pile. One, and 
sometimes two men were necessary on the dump, to break the 
larger stones as they were depusited. With a fresh set of jaws 
no additional breaking was needed, but as they became worn, 
stone ia excess of the proper size would sometimes pass. The 
stone was delivered to the breaker by carts, having been first 
sledged to the proper size, about 12 in. square, by 6 in. thick. 
The machine, when running at full speed, with one man | 
feeding. two men supplying him with stone, one keeping the | 
screen clear and helping to fill barrows, two wheeling away 
the stone and one on the dump, could break 144 cubic feet in 
an hour, or at the rate of 54.4 cubic yards per day of 10 hours. 
This excessive speed was kept up, however, only as long as | 
it was known that en inspector was timing it. The average 
rate of breaking for the last year was 3.8 cubic yards per 
hour, which may be assumed as the economical rate for the | 
15 in. machine 

The largest sized machine (20 in.) will break 8 cubic yards 
per hour if fed to that capacity, but 6 cubic yards per hour is 











more economical. 

§ 69. The cost in time, of breaking stone, is given in the 
foliowic gv Table, the difference in sledging beip g ace unted | 
for thus | 

1867. Many fence wall and cobble stones were used, which 
needed no sledging, but were hard to break. 

1868. Refuse from quarry almost altogether used, which 
had to be sledged 

1860. Stone yard and quarry epauls used up. 

1870. Store eutting and quarrying for same, done at a 
distanee, and stone quarried near by for breaker ; 
consequently nearly all stone used was sledged. 

The carting varied in the same way for the same reasons. 





| into the pile, the wheelers being reckoned among the tenders. 


; some use of the barrels that they became coated with dust | t 
j and screenings to such an extent as to considerably diminish | Heemskerk retired and the affair remained in abeyance 


| quantity) was the charge for a batch of concrete. that the Ki 


| rection the mixers used the shovel. Planed and matched 


| which, with a twist of the barrel he spre ad, then ope ned and | since for the purpose 


| systematically. Part of the time a fifth mixer was employed 


|Oct. 8, 1875. 
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FOREIGN AND ¢ ( OLONIAL NOTES. 
Kru pp at Philadelphia.—At the American Centennial 
Exhibition, Krupp, of Essen, will exhibit a mammoth 
1000-pounder gun 





tal co ar 
emt —~ la 
Average cubic 





Coal in Michigan.—Coal has been discovered at Standish, 


Michigan 


= be Steel Rails in Belgium.—The John Cockerill Company 
% 2 oe : cartes pea rf a a4 has offered to supply 7000 tons of steel rails for the Belgian 
= asin fon P sais a incaicess 7 (9 | 0.092 ~ tig | State Railways at 8/. 19s. 7d. per ton. Other Belgian firms 
- stood out for rather higher prices 
3 ” . Water Works for Napier.—The corporation of Napier, 
~ New Zealand, has agre od to adopt a water works scheme 
x era MK SEs pon ya er matur d by a local engineer o The project — emplates 
- i. ur tending mach nel 0.360) 0.238! 0.158 | 0.174 tue sinking of two artesian wells on the flat, and a reser. 
- z j voir to contain 150,000 gallons to supply the lower level 
= ! | of the town. The cost of the works is estimated at 


2 a Me pea 2 about 7TOU0L. 
The tending was greater in 1870 than in 1869, becauseic | 15 = : ° 
the earlier year the breaking covered the working season, | The Turkish Navy.—Two ironclad gunboats built for 
during a large part ot which the carts hauling etore to the | 8TVice on the Danube, have been launched from the 
concrete boards took their loads direct from the breaker, | Haskein arsenal. The armour-plating of the new vessels 
while in the winter of 1869-79, all stone broken was wheeled | '* 44 im. in thickness. Both boats are furnished with com- 
pound engines, and they will each carry two Armstrong 


The item for engine and machine includes cost of engine | 425 of heavy calibre 


driver and helpers, fuel, and repairs of engine. In estimating| Dr y up the Zuyder Ze The Dutch Chambers. before 
cost of breaking, the repairs and maintenance of stone breaker | adjourning, voted a credit of 8001., for making new sound- 
must be added. This is worth about 0.05 day labourer per! ings in the Zuyder Zee. The object of the operation is, 





cubic yard. y | hefore commencing works for drying the bed, to discover 
The stone, when broken, weighed 90.3 Ib. per cubic foot, | the quality of the ground at the bottom. The soundings 
and the void spaces averaged £7.55 per cent. of the bulk. | previously taben, at depths of 20 in., 3 ft. 3 in., and 5 ft., 
Ili. Mortar and Concrete.- -§ 70. The mortar made of one | showed that the bottom of the southern portion is com- 
barrel of cement to two of sani, measured 9.70 cubic feet per | posed of four “fift) 18 





iNaccous earth and one-fifth sand. 
batch. This was the average of a large number of measure- | ‘The former is more than a yard deep, and consequently 











ments, the extremes varying 7 per cent. each way. While | of excellent quali ty At present the sea, with the shoals 
the void spaces of the stone averaged 47} per cent., there | and the Lower Zee, bas an extent of 535,000 hectares (24 


would sometimes be a cross run of stone which had 53 per! acres each). For the moment, the question is the drying 


| cent. of void spaces. To cover such cases, the mortar had to | of the southern part of the Zuyder, the Flevo lacus of the 


be 54 per cent. of the bulk of the stone. This makes the| Romans, and the Almare of the Middle Ages. The 
charge of stone to a batch of mortar 18 cubic feet. The stone | first plan appeared in 1866. M. Heemskerk, then as now, 
was measured in barrels, and at first 4} barrels, holding | took a lively interest in the matter, and nominated a com- 
18 cubic feet, was the charge of stone. Asit was found after | inission of engineers to make a report to him. In 1868 
at body fulfilled its mission, but at the same moment M. 





5 barrels of stone (which held the proper | When he a 





tin took office he resumed the matter so seriously 
g of Holland announced the project in his speech 
$71. For mixing concrete, platforms 12 ft. by 15 ft., of | on opening the Chambers 
} ere ' net » in the di- | : ’ 
1h in plank were used, the plank laid lengthwise in the di Steel Rails on the Chicago and North-Western.—Dur- 


their capacity, 





plank are best, as causing less resistance to the shovel, and We fer a and summer the ¢ ce and North- 
jess loss of water and cement estern Railroad Company has laid 16,500 tons of steel 
§ 72. The sand was wheeled or carted from the piles and 
deposited at one corner of the board, and 4 or 5 barrelsof| Surrey of Pennsylvania.—Professor Haupt and his 
cement brought at a time and placed there also, the cart on | brother, Mr. Herman Haupt, are engaged in making a 
its return trip taking away the empty barrels. triangular survey of Pennsylvania for the use of the United 
The sand and cement mixer, standing a barrel with both | States Coast Survey. Messrs. Haupt haveestablished several 
heads out on the corner of the platfi ‘"m, filled it with sand, | stations in Berks county, and were in Reading some days 
of establishing a station on the Black 


raus in its track 


emptied a barrel of cement on it, and standing the sand barrel | Spot, on Penn’s Mount, which place is 1137 ft. above the 
on the pile, filled it again. He then turned the mass over and | Delaware, and 137 ft. hicher than the White Spot. The 
heaped it in a conical pile. other stations in Berks county are situated on the Blue 
§ 73. The broken stone was deposited near the platform | Mountains, near Port Clinton, and on the Lehigh Moun- 
and washed in the pile by a hose. The stone man shovelled | tains, near Topton. A station has also been established at 
it into five barrels with handles and with holes bored in the | the Bakeoven, on the Blae Mountains, a short distance from 
bottom, which stood in a row at the edge of the platform, | Stinesville, Lehigh county. 
and then poured over each from one to two buckets of water, Belgian Coal.—In the first seven months of this year 
which drained out through the holes in the bottom. | Bel am exported 2,278,600 tons of coal. ‘The correspond- 
§ 74. Four “ mixers” cast the sand and cement from the Said sp — 2 i a sponding period of 1873 were 
prepared pile on the platform so as to form a basin into which | » 497 20 tema. aad im the corr sponding period of 1874, 
from seven to ten bucketfuls of water were poured from a tub | 5 108,200 ear Prance continues to be the largest external 
standing at one end of the platform which was kept con- eushemes for ial ola co 
stantly filled. As the water was put in, the mixers with the | aie : = 
backs of their shovels spread the dry stuff over it, taking care | Belgian Rails.—The Monceau-sur-Sambre Company is 
not to let the water break through the ring, and mixed the | stated to have concluded a ex ntraet for the delivery of 
mass by running their shovels through and turning them, | about 50,000 tons of rails for the Firlemont and Diest and 
thus maktog a bed of mortar about 8 ft. by 5 ft. and 3 in. | Tongres and Antwerp Railways. The terms of this contract 
thick. On this they emptied the barrels of stone, by upset- | present some improvements upon the rates previously cur- 
ting them over the handles, and then scraped up the loose | rent for rails 
mortar around the edges, throwing it on top. | Canadian Railways.—The Port Dover and Lake Huron 
§ 765. Then standing in pairs opposite to each other at the | Paiiw; sy Company is stated to be making considerable pro- 
ends of the pile, they turned the mass outward by running | gress with its road. Some 700 tons of iron of extra quality 
the shovel under the stone and mortar, and turning it on its | have arrived for the Stratford section, which is expected to 
outer edge and drawing it back with a spreading motion | ho completed by October 1. The directors of the Canada 
ove os turned — a or a a ~— in until Central Railway have decided to have the extension from 
the shovels met and then they returne » the edge agai 2onfre Yombroke c nce “lis . . 
When the two pairs met in the a of the Seid the ton. et Gas dee, "hak £. pone 
erete was in two piles. The operation was then reversed, | of the route between Renfrew and Pembroke is being made 
and the concrete turned again towards the centre, leaving it | jy, order to ascertain the shortest possible line. The track 
in one pile, which was then shovelled into the hoisting box. | on the Northern Colonisation Railroad has now been laid 
In the mean time, the sand and stonemen had been preparing | from Hochelaga to the Back River bridge. 
their materials for the next batch, to which the mixers pro- | ‘ ‘ | Raile This li ™ shortly be med 
ceeded as before. The whole operation was performed in | Intercolonial Ratlway.— This line will s sags By’ cts yioe0 
from eight to ten minutes. In 1869, a day’s work fora gang | from Moncton to Riviére du Loup. There are two gaps 
was fixed at 50 batches of concrete. In 1870, 60 batches | Where the rails are not yet laid—a distance of half a mile 
were given as a day's work, and the task was accomplished | *t the north-west branch of the Miramichi, ovo —_— 
in from eight to nine hours, according to the length of travel | between Fraser's and the forks of the regen ia aBe 
of the cars, and consequent interval between the delivery of | | latter gap will be rapidly made good. A bridge at the 
the boxes. The work was very arduous, and none but the north-west branch of the Metapedia is approach hed ond 
most powerful men could stand it. They acquired great | | pletion. The abutments and three piers are finishec - 
skill in the manipulation of the concrete and worked very | *2¢ Temaming piers have reached an advanced stage. It is 
| confidently expected that the whole will be ready for traffic 


in turning up the edges of the pile and helping in the heavy by Nove mber 1. 
shevelling into boxes. An American Mountain Railway.—A narrow gauge line 
During the first two years of the work, when the masonry | is proposed to be carried out through the mountain regions 
was below or near the ground level, the mixers shovelled the | of Vermont. The new line will, if carried out, be 246 miles 
concrete into barrows which they wheeled and dumped them- | in length ; its cost is estimated at 10,000 dols. per mile. 
ae. They were paid by the dey, and no limit as to Great Northern Telegraph Company.—This company. 
emsunt wee cenignes Ham. hich bas cables along the Chinese coast, has entered into 
Two “rammers” took charge of the concrete as it was | Y21¢2 D&* Cables along he ; : 
a contract for the construction of aa overland telegrap 
dumped from the barrows or cars, and spread it and then l 
rammed it with wooden rammers between Amoy and Fuhchow, a distance of about 160 miles. 
‘ eh, ; . The company is to receive 154,500 dols. for building the line, 
and 30,000 dols. annually for its mamtenance. 





(To be continued.) 
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PATENTS.—No. IIL 
NOTES FOR THE GUIDANCE OF INVENTORS, 
By W. Luorp Wise, A.L.C.E, 
UNITED KINGDOM — (continued). 

Searches, Official Publications, &e.—There is uo 
official examination respecting the novelty or utility 
of an invention sought to be patented. If the 
invention be useless, or if anything claimed as 
new turns out to have been anticipated by a prior | 
specification or other publication, the patent will 
be invalid. For the latter reason, the first thing 
an intending patentee should do is to make a search 
as to the novelty of bisinvention. This can be done 
best at the Great Seal Patent Office, 25, South- 
ampton-buildings, Chancery-lane, London, ‘The 
library (admission free) is open daily (Sundays and 
occasional public holidays excepted) between the 
hours of 10 a.m. and 4 P.M. 

The publications of the Commissioners of Patents 
can also be inspected (gratis) at the Patent Museum, 
South Kensington (kept open on Mondays, Tues- 
days, and Saturdays until 10 P.m.); in the library 
of the British Museum ; in the library of the Society 
of Arts; and in public libraries at Aberdeen, Bel- 
fast, Beverley, Birmingham, Blackburn, Bolton-le- 
Moors, Bradford, Brighton, Bristol, Burnley, Bury, 
Carlisle, Cork, Crewe, Darlington, Derby, Dor- 
chester, Drogheda, Dublin, Dundalk, Falmouth, 
Gateshead, Gorton, Glasgow, Great Grimsby, Hali- 
fax, Hertford, Huddersfield, Hull, Ipswich, Keigh- 
ley, Kidderminster, Lancaster, Leamington Priors, 
Leeds, Leicester, Limerick, Liverpool, Macclesfield, 
Maidstone, Manchester, Montrose, Newcastle-upon- 
Tyne, Newport (Mon.), Northampton, Norwich, 
Nottingham, Oldham, Oxford, Paisley, Plymouth, 
Preston, Reading, Rochdale, Rotherham, Salford, 
Sheffield, Southampton, Stirling, Stockport, Sunder- 
land, Wakefield, Warrington, Waterford, Wexford, 
Wigan, Wolverhampton, Wolverton, and York. 

Complete sets of the publications of the Commis- 
sioners of Patents have been sent by them to public 
offices, &c., in Barbados, British Guiana, Canada 
(Library of Parliament, Ottawa; Bureau of Agri- 
culture, Toronto; Board of Arts and Manufactures, 
Montreal), Cape of Good Hope, Ceylon, India 
(Bengal, Bombay, Madras, North-West Provinces), 





Jamaica, Malta, Mauritius, New Brunswick, New- 
foundland, New South W ales, New Zealand, Nova 
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Scotia, Prince Edward Island, South Australia 
(Colonial Institute, Adelaide), Tasmania, Trinidad, 
Victoria (Parliamentary Library, Melbourne ; Patent 


Office, Melbourne; Public Library, Melbourne) ; 
likewise to libraries in the following foreign states— 
viz., Argentine Republic (Buenos Ayres); Austria 
(Atheneum, Vienna); Belgium (Ministére de I’In- 
térieur, Brussels; Musée de I'Industrie, Brussels) ; 
France (Bibliothéque Nationale, Paris; Conserva- 
toire des Arts et Métiers, Paris); Germany (Société 
, Industrielle, Mulhouse, Alsace; Kénigliche Biblio- 
thek, Munich, Bavaria; Ducal Friedenstein Collec- 
tion, Gotha; Kénigliche Polytechnische Schule, 
Aix-la-Chapelle; Gewerbe- Akademie, Berlin; Kénig- | 
liche Bibliothek, Berlin; Kénigliche Polytechnische | 
Schule, Hanover; Polytechnische Schule, Dresden, 
Saxony; Bibliothek des Musterlagers, Stuttgart, 
Wurtemburg); Italy (Ufficio delle Privative, Rome); 
Netherlands (Harlem) ; Russia (Bibliotheque Im- 
périale, St. Petersburg); Spain (Madrid) ; Sweden | 

(Teknologiska Institutet, " Stockholm) ; United States | 
(Patent Office, W ashington ; Astor Library, New | 
York; State Library, Albany ; Franklin Institute, 
P hiladelphia; Free Public Library, Boston ; Library | 
Company, Philadelphia; Free Public "Library, 
Chicago ; Peabody Institute, Baltimore; Historical 
Society, Madison, Wisconsin; Cornell University, | 
Ithaca, New York; Me reantile Library, St. Louis; 
Mechanica’ Institute, San Francisco). 

It is much to be regretted that the Commissioners | 
of Patents do not exercise more influence over the | 
use made of their very costly presentations to) 
different libraries. These presentations represent 
an outlay of over 458,800/., and although each set 
given away has cost for printing and paper upwards 
of 3100/., it would seem that the Commissioners do 
not in all cases even so much as know what has 
become of the works presented by them at such 
enormous cost. 

Some of these valuable collections, given away 
conditionally at the public expense, are kept in such 
utter disorder or inaccessible places that, practically 
speaking, the books are useless as works of reference, 
in so far as concerns the making of proper searches, 
which is the legitimate purpose of such works. 

The principal reason for the Patent Office Library 
being (notwithstanding its notoriously inadequate 








accommodation) the best place to search at, is that it 
contains not only records of English patents and 


applications for patents up to the most spo pe date, 


but also specifications, ere gins hse - 
obtained in other countries, and 

inventions not patented, all of which must be «Tg 
into consideration as bearing upon the novelty of 
any invention sought to be patented, It is, however 
a serious drawback to this library that it is cl 

so early. It ought to be kept at least three 
evenings a week (with specially attendants) as 
is the Patent O Museum at South Kensin 

Many inventors who could and would search in the 
evening, eannot afford the time during the earlier 
portion of the day. 

Inventors can make very useful searches 
at their own homes as to inventions that havé formed 
the subject matter of applications for English 
patents, by means of the official abridgments (in 
classes, and chronologically arranged) of specifications 
of English patents and applications for patenta, 
which may be had from the sale-room of the Patent 
Office at pet A moderate cost. The classes already 

published, which, however, do not come down to the 
ree time, are :— 

1. Drains and sewers. inclading the manufacture of drain. tiles 
and pipes, to 1866 (1s.— 1s. 2d.). 

Sewing and embroidering, to 1966 (1s. 6d,—1s, 91.). 
Manure, to 1855 (4d. - 5d.). 
Preservation of food, to 1866 (10d.—1+.), 
Marine propulsion, to 1866 (38. 84.—4«, 3d_). 
Manufacture of iron and steel, to 1965 (4s.—4e. 444,). 
Aids to locomotion, to 1856 (64. ~—74.). 
Steam cultare, to 1856 (Sd. —9§d.). 
‘ ae clocks, and other timekeepers, to 1866 (1s. 44 — 
8. ). 
10, Fire-arms and other weapons, 
ments, to 1866 (3s. 64.—45. I$). 
11. Paper, manufac ure of paper, pasteboard, and papier-m&chd 
to 1866 (4s, 6d.— 48. 10}4.). 

12. Paper cutting, foiding, and or g envelopes, 
— per-hangings, &c., to 1857 (sd. 10d.) 

‘Trpowraphie, lithographic, and plate printing, to 1861 (40.81 


“te a dyeing, and printing yarns and fabrics, to 1866 
(1s. 44.128, 544.). 
14, Electricity and magnetism, their generation and applicatione, 
to 1866 (5s, 10d. ~7s. 14.) 
16, Manufacture and applications of india-rubber, gutta-perchs 
&c., including air, fire, and waterproofing, to 1857 (28. Ad.— de. 41.) 
Wa) Production and applications of gas, to 1866 (98, 4d.—1(s. 
34d.). 
18. Metals and alloys to 1859 (le. 10d.—2s. $44.). 
19. Photography, to 1866 (1s, 6d.—1s, 9$d.). 
20. Weaving, to 1866 (6s, 84.— 8s. 04d.). 
21. Shipbuilding, repairing, cheotiing, launching, &c., to 1866 
(4s. 10d.—5s. 104). 
22. Bricks and tiles, to 1866 (18.8d.— 2s. 1d.) 
23. Plating or coating metals with metals, to 1866 (is. 44.— 
1s. 744). 
24, Pottery, to 1866 (18.44, —1s. 7d.) 
25, Medicine, surgery. and dentistry, to 1866 (1s. 104.—2s. 144.). 
26. Music and musical instruments, to 1866 (1s. 10d.— 2s, 144. 
— fats, lubricants, candies and soaps, to 1866 (2s. 10d. ~ 
3a. 4d.). 
28. Spinning, including the preparation of fibrous materials and 
the doubling of yarns and threads, to 1866 (26«.—27a. 94.), 
29. er and other looped and netted fabrics, to 1084 (108. 
10s. 84.). 
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Preparation and combustion of fuel, to 1865 (176,—17«. 94.) 


31. Raising, lowering, and weighing, to 1866 (38, 84,—4s, 34d.) 
32. Hydraulics, to 1866 (4s. 8d.—5s. 5d). 
33. Railways, to 1866 (20. 6d. - 28. 114.) 
$4. Saddlery, harness, stable fittings, &c., to 1866 (1s.—Is. 24.), 
35. Roads and ways, to 1866 (1s,—1s. 2d.) 
36. Bridges, viaducts, and aqueducts, to 1°66 (10d.—18.). 
37. Writing instruments and materials, to 1806 (1a, 4d.— 1s. 74), 
38. Railway signals and communicating apparatus, to 1806 (58 
10d. — 68. 144.) 
39. Furniture and uphol-tery, to 1866 (28.—2s, 44). 
40, Acids, alkalies, oxides, and salts, ty 1866 (3s. oa. —4s. 3.1). 
41. Aeronautics, to 1866 (4d. — 5d.). 
42, Preparation and use of tobacco, to 1866 (104, —18.) 
43. Books, portfolios. card cases, &., to 1866 (10d.—Is.). 
44. Lamps, candlesticks, chandeliers, and other iiuminating 


apparatus to 1866 (2s. 6d.—2s. 10$d.). 

45. Needles and pins, to 1866 (6d. - 7d.). 

46. Carriages and other vehicles for railways, to 1866 (5s. 64. ~ 
6s. 4). 
Umbrellas, parasols, and walking sticks, to 1666 (104.~ 


47. 
11gd.. 
48. Sugar, to 1966 (is, 104.—2s. 14d). 
49. Steam engine, to 1866 (l4e. 2d.—16e. 554.). 
6v. Paints, colours, and varnishes, to 1866 (1s. 10d. —2s, 144 ). 
51. Toys, games, and exercises, to 1866 (ls —Is. 24) 
52. Ventilation, to 1866 (is, 104.28. 044.) 
53. Parriery. including the medica! and surgical treatment of 


animals, to 1866 (1s.— Is. 19d.). 

54. Artists’ instruments and materials, to 1866 (10d.—18.). 

55. Skins, hides, and leather, to 1866 (1s. 6d.—16, 8)4. 

56. Preparing and cutting cork, bottling liqaids, securing and 
opening bottles, &c., to 1866 (1s, 64.—I1s. 9d.). 

57. Brushing and sweeping, to 1866 (is. is 2d.). 

58. Nails, rivets, bolts, screws, nuts, and washers, to 1866 (1s. 64 
—Ie. 1194.) 

59. ion hinge-joints, and door-springs, to 1866 (84.— 954.) 

60. Locks, latches, bolts, and similar fastenings, to 1666 (1s. 61 
— Is. 9d.). 

61. Cooking, bread-making, and the preparation of confec- 
tionery, to 1866 (1s. 10d. —2a. 144). 

62. Air, gas, and other motive power engines, to 1866 (1s, 10d. — 
28, 144). 

oa Water closets, earth closets, urinala, &c., to 1866 (10d. —1#.). 

64. Safes, strong rooms, tills, aud similar depos.tories, to 1836, 
(64.—74.). 

65. Wearing apparel, head coverings, to 1866 (1s. 44,—1s. 64d.) 
> Wearing apparel, body coverings, to 1866 (20. 4d, ~ 2a. ) 

Ditto, Division I1L., foot coverings (in course of D) 

a Ditto, Division IV. dress fastenings, ditto, 

69. Anchors, to 1866 (64.—7¢.). 

70. Metallic pipes and tubes, to 1666 (1s. 84.~ Is, 114). 

7L. Mining, quarrying, tunvelling, and wej) sinking, to 
(1s, 44.—1e. 65d 

72. ae. =e A and cheese making, to 1866 (64.—7d.). 

73. sails, rigging. &c., including apparatus for and 
hosts, to 1866 (1s.—Is. 2d.). _ 
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74. Caska and barrels, to 1866 (84.—9}4.) 

75. Steering and manwavring veasels, to 1466 (1s.—I1«. 24.). 

76. (yptical, mathematica), and other philosophica! instrumenta, 
tmciuding nautical, astronomicel, and meteorological instrumenta, 
to 18646 cle. 10d je. 2d 





The number should be mentioned when ordering, 
and when the books are to be sent by post a sufli- 
cient sum should be remitted to the office to cover 
postage. The second amount mentioned is in 
each case the cost including inland postage. 

Many of the foregoing abridgments are well pre- | 
pared, and fairly reliable, although they might be | 
umproved upon considerably; so also might the| 
various subject matter indexes. The abridgments | 
of recent years are for the most part imperfect, un- 
reliable, and, therefore, useless. It may be said that | 
it is a waste of money to publish them, They are | 
prepared by all sorts of people according to their 
own peculiar notions, without any supervision. | 
Moreover, as they are required to be filed with the 
application for a patent, they are drawn at a time 
when, frequently, the invention not having been 
fully developed, cannot be even briefly described to | 
the best advantage. Proper abridgments in classes, 
brought down to the most recent date, should be | 
prepared and forthwith published. ‘The publication 
of such abridgment as are now being issued, ought, 
in the interests of inventors and of the public, to 
be forthwith discontinued, and good reliable official 
abridgments substituted, 

Arrangements might easily be made under which 
the patent clerks of the law officers would he 
materially assisted in their examination of applica- | 
tions for patents by the officers appointed to prepare | 
indexes and abridgmenta. 

sesides the abridgments, printed copies of all | 
specifications of patents and applications for patents 
can be had at a very lo lerate pri os depending upon 
the length of the specification and the number of 
drawings. It would be an improvement if the 
drawings were printed with a left-hand margin of 
equal width to the book itself, and were always sewn 
in so as to follow the last page of printed matter, 
to facilitate reference to the drawings whilst reading 
the description 

It will be well when such arrangements can bs 
made as to enable any specification ay plic i forin the 
sale room of the I itent office by f ur o'clock in the | 





afternoon to be had the BAIT day. Lhere ia a most 
incouvenient practice of closing the sale-room before 
closing the library This practice ought to be at 
once discontinued Mu h inconvenience also arises 


from the fact that specifi ‘auons are not uufrequ ntly 
out of stock—or said to be— when asked for, so that 
a second visit to the sale-room is necessitated, which 
causes much waste of valuable tims 


pplication for Pateat, Proee , Costs, § 
A search having been made and th: pou ta of 
novelty ascertained as far as possible, the next 
thing 18 to make application for the patent. To 


this end the applicant deposits a petition (5/) and 
deciaration, setting forth that he is in possession of 
an invention which he describes by a suitable title, 
for example, ‘‘ Improvements in Steam Engines,” 
which invention he believes will be of great public | 
utility, that he is the first and true inventor thereof, 
or that it has been communicated to him from 
abroad, as the case may be, and that the invention | 

bot in use by any otber person or persons to the 
heat of | Knowledge and belief: the petitioner 
prays that Letters Patent may be granted to him, his | 
executors, administrators, and assigns, pursuant to 
the statutes in that case made and provide d. 

With the above documents a specification and an 
abridgment, also copies of these, must be deposited 
l wo courses are Oo} cn one 18 to obtain } rovisional 
protection by leaving with the petition a provisional 
specification, that is, a specification describing the 
nature of the invention in such manner that the law 
otlicer may be apprised of the improvement, and of 
the means by which it ia to be carried into effec t, but 
not necessarily describiug in detail the manner of per- 
forming theinvention. ‘Ihe alternative course is to 
protect the invention by the deposit, at the time of 
lodging the application, of a complete specification, 
fully describing and ascertaining the nature of the in. 
vention andthe mannerof performing it. The former 
eourse is the one most usually pursued in prac tice, 
as (irrespective of other advantages generally | 
incident to its adoption) it gives the inventor a| 
chance of perfecting his invention, and of, to some } 
extent, testing its merits and commercial value | 
before incurring further expense. 

All applicauions for Letters Patent are numbered 
consecutively, commencing afresh each year, and 
every application is referred for examination and 


| 





i 
| 
| 
i 
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| 








consideration to one of the law officers; the odd 
numbers to the Attorney-General, the even numbers 
to the Solicitor-General. The law officer may re- 
quire the title or provisional specification to be 
amended, If he be satisfied, protection for six 
calendar months is forthwith allowed: Protection 
is in some cases refused. The examination—which, 
by a change in practice not necessitating any altera- 
tion in the law, might be made most useful—is de 
facto of little value. It does not extend to guard 
against the allowance of conflicting grants even to 
parties who have no means of knowing that they 
have been in any way anticipated. Supposing 





‘any applicant to. have lodged only a provisional 


specification, that document remains secret during 
the term of the provisional protection, or until 
the filing of the final specification; and it is not 
usual for the law officer to advise a subsequent 
applicant of his having been anticipated by an un- 
published provisional specification, 

Having obtained provisional or other protection, 
the petitioner will do well to obtain the Great Seal 


|as speedily as possible; meanwhile he should 


watch other applications for Letters Patent for in- 


| ventions of a similar kind, as advertised in the 


Commissioners of Patents’ Journal, in order,that any 


application likely to conflict with his own may be 


opposed. Failing this precaution, a subsequent 
petitioner may obtain his seal first, and, on the 
authority of the decision in the case of Bates and 


| Redgate (L, R., 4 ch. 577; 38 L. J.; ch. 501) may 


prevent the sealing of the earlier petitioner's patent. 

In obtaining the Great Seal, the firet step is to 
give notice to proceed (5/.), which the petitioner 
may do at any time not later than eight weeks before 


| the expiration of the protection, ‘Thereupon it is 
| officially announced in the London Gazette and Com- 


missioners of Patents’ Journal that he has given notice 
of his intention to proceed with bis application for 
Letters Patent (the title being mentioned), and that 
all persons having an interest in opposing the applica- 
tion are at liberty to leave particulars in writing 
of their objectious at the office of the Com- 
wissioners of Patents, within twenty-one days after 
the date of the Gazette (and of the Jouraa/) in which 
such notice is issued. 

Usually it is upon the scant information contained 
in the title, coupled with any conclusions they may 
jump at from a consideration of external circum- 
stances, that parties interested in opposing an appli- 
cation must act, because notwithstanding the in- 
vitation to oppose, all they are permitted to know 
about the invention is the title, unless a complete 
specification has been deposited in the first instance. 

Although the Commissioners of Patents have 
power under section 2 of the Act 16 and 17 Vict. 
cap. 115 to open provisional specifications to public 
inspection at such times after the date of the 
record thereof as the Commissioners shall by their 


|order from time to time direct, yet, as a matter of 


fact, such specifications are not allowed to be 
inspected during the term of provisional protec- 
tion. 

In the event of opposition, declarations are lodged, 


land the matter is heard before the law oflicer in 


chambers, who decides whether the application 
shall proceed or not. ‘Lhere is no appeal from his 
decision 

The fees payable by the person opposing a grant 
of Letters Patent are, to the law officer, 2/. 12s. 6d., 


| tohis clerk 12s. 6d., to his clerk for summons 5s. ; and 


like fees are payable by the petitioner on the hear- 
ng of the case of opposition. ‘There are of course 


|incidental costa, depending in amount upon the 


nature of the case, The law officer has power to 
order by whom the costs shall be paid. 

the time for lodging objections having expired 
without opposition, or the opposition entered having 
been disposed of, the next step is to order the 
law oflicer’s warrant (5/.) and Letters Patent (5/.), 
which must be done twelve clear days at the least 
before the expiration of the provisional or other 


| protection, At this stage an objector who has been 


unsuccessful in his opposition before the law officer, 
may, in case of fraud or surprise, or of some material 
fact having come to his knowledge since the case 
was before the law officer, enter a caveat and oppose 
the sealing of the patent before the Lord Chan- 
cellor. Such cases are heard in open court. They 
are costly, and not frequent. Assuming no such op- 
position to occur, the patent will generally be sealed 
in about twelve days after order. 

The Act 15 and 16 Vict. c. 83, 8. xvi., provides 
that nothing in that Act shall extend to abridge or 
affect the prerogative of the Crown in relation to 





the granting or withholding the granting of any 
Letters Patent. 

The Lord Chancellor has power to seal Letters 
Patent after the expiration sleentiendl protection 
where delay in the sealing has arisen from accident 
and not from the neglect or wilful default of the 
applicant. He may also extend the time for filing 
the specification. 

Where the applicant for Letters Patent dies 
during the continuance of the | pepe protection, 
or the protection by reason of the deposit of a com- 
sex specification (as the case may be), Letters 
’atent may be granted to the executors or adminis- 
trators of the applicant during the continuance of 
the provisional or other protection, or at any time 
within three months after the death of the applicant. 


7 
LITERATURE, 
eadabaes 
Autobiography of Sin Jorn Rewnre, F.R.S., Past-Presi- 
dent of the Institution of Civil Engineers. Comprising 
the History of his professional Lik, together with Re. 
miniscences dating from the Commencement of the 

Century to the present Time. London: E. and F. N. 

Spon. [12s. 6d] 

A BRIEF preface to this volume informs the reader 
that it was written by Sir John Rennie in 1867, 
shortly after his retirement from active professional 
duties. With the exception of the necessary cor- 
rections for the press, it is published exactly as it 
left the hand of the writer, whose failing health pre- 
vented him from revising the manuscript. The son 
of a great engineer, whose brilliant career had 
earned for hima resting-place in St. Paul's Cathedral, 
Sir John Rennie entered life under the most favour- 
able auspices. He was born at 27, Stamford-street, 
Blackfriars on the 30th of August, 1794, and went early 
to school at Isleworth, where Percy Bysshe Shelley 
was one of his companions, In 1807 he was removed 
to Greenwich, and remained there two years, when 
he finally quitted school. It was originally intended 
by Mr. Rennie that his son should complete his 
education at Oxford or Cambridge, but this idea was 
abandoned, and, in opposition to the wishes of John 
Rennie, who—fired by the inspirations of the time— 
had desired to enter the army, it was determined that 
he should at once commence a practical training for 
his profession. Four years later came the first 
notable event of his life, when in 1813, his father— 
then occupied in building Waterloo Bridge—placed 
him under the direction of the resident engineer of 
the works. A few months later he was placed into 
a responsible position upon the Vauxhall Bridge 
works then in progress. In reference to this bridge 
Sir John Rennie observes that before the Middlesex 
abutment was completed up to the springing of the 
arch, funds fell short, and Mr. Rennie’s original 
design had to be abandoned. According to this 
design it was intended that the bridge should be 
built of blue Dundee sandstone, in seven spans, 
the centre opening being 110 ft. with a versed sine 
of 19 feet. The three arches on each side of the 
centre were to be respectively 105 ft. and 100 ft., 
with versed sines of 17 ft. and 15 ft., and the bridge 
would have been completed with a shore arch on each 
side 90 ft. span with a rise of 13ft. This design, 
which possessed all the simplicity and beauty cha- 
racteristic of Mr. Rennie's designs, was abandoned, 
and an iron bridge, the cost of which was estimated 
at 100,000/. was proposed; but this was never cer- 
ried out, the company suspended their operations 
for a considerable time, and, finally, the present un- 
sightly bridge was built. 

In 1814-15 Mr. Rennie was appointed engineer- 
in-chief to the Southwark Bridge Company, ‘and 
the bold design submitted by him was at once ac- 
cepted and carried out, It is needless to say that 
John Rennie was engaged upon these new works, 
and in his autobiography he supplies a large number 
of interesting details concerning the bridge and its 
mode of erection. Amongst other difficulties en- 
countered was that of obtaining and bringing to the 
site the large blocks of granite weighing from 15 to 
20 tons employed in the abutments and piers. With 
much minuteness Sir John Rennie describes his 
journey to Aberdeen, his want of success in finding 
there suitable stone, his going forward to Peterhead, 
where he selected all the material he required, the 
difficulties of transporting the blocks to the port, of 
placing them on board, and of getting them to Lon- 
don. In the spring of 1814, Mr. Rennie employed 
his son, under the direction of Mr. F. Giles, to make 
a survey of certain points on the south-west coast 
of Scotland, with a view to the construction of har- 
bours, It may be mentioned, incidentally, that the 
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Trinity Board decided, upon these surveys, to re- 
commend the construction of harbours at Port 
Patrick on the Scotch, and at Donaghadee on the 
Irish coast. After further experience in marine and 
river surveys, Mr, Rennie recalled his son to his 
work upon the Southwark Bridge, and the auto- 
biographer gives a very interesting account of the 
progress and completion of the work, which took 
place in March, 1819. 

The autobiographer contributes an interesting 

chapter of experiences and impressions resulting 
from a prolonged Continental tour, commenced by 
him in June, 1819, and from which he was called 
back to the sick-bed of his father, who died on the 
4th of October, 1821, in the sixty-first year of his 
age. 
“This severe loss, from the shock of which 
young Rennie did not for a long while recover, 
stimulated him to the determinatiou of preserving 
the prestige of his name, and he therefore set to 
work to secure some of his father’s numerous ap- 
pointments,{and first he sought to succeed him in the 
charge of such works as the Plymouth Breakwater, 
and the Chatham and Woolwich Dockyards. So 
great was the esteem for the late Mr. Rennie, and 
the confidence in his son, that the latter at the age 
of seyen-and-twenty found himself appointed as 
engineer to the Admiralty, and shortly after a similar 
position was offered to him by the Eau Brink Com- 
missioners, who had charge of the Great Bedford 
Level reclamation scheme. Next he became engi- 
neer-in-chief to the Ramsgate Harbour. 

Sir John Rennie’s story of London Bridge will be 
read with especial interest, just now that the noble 
structure is in such imminent danger of mutilation 
by Municipal Vandals. ‘‘ Amongst the legacies,” 
says the autobiographer, *‘ which my dear father had 
left me, was that of building London Bridge.” Upon 
the earnest assurance of Mr. Rennie, that the old 
bridge was past repair, an Act of Parliament had 
been passed in spite of the opposition of the City, 
authorising the construction of a new bridge, and 
the design for this was made a subject for public 
comers Mr. Rennie’s design (submitted after 
his death by his son) was finally accepted, and the 
son was appointed engineer-in-chief to the works. 
As in the case of Waterloo and Southwark Bridges, 
the autobiographer describes with great minuteness 
the progress of the works of London Bridge, the 
first stone of which was laid in the first pier coffer- 
dam on the Surrey shore, by the Duke of York, 
Considerable difficulty in the construction was occa- 
sioned by the determination of the City authorities 
to retain Old London Bridge, until the new one was 
completed, and the latter was accordingly built im- 
mediately above the former. As the work pro- 
gressed, however, it was found that the obstruction 
to the river, increased by the new cofferdam, was 
causing an unequal settlement of the piers, and Mr. 
Rennie found it necessary to remove some of the 
piers of the old bridge, and span the increased open- 
ings by timber bearers, so as to augment the water- 
way. ‘The bridge gradually and successfully ap- 
proached towards completion, and the question of 
approaches began to be discussed. It was at first 
intended that, on the City side, the line of Fish- 
street-hill should be maintained, and that the ap- 
proaches tothe bridge should not be steeper than 
1 in 30, crossing Thames-street. A level approach 
carried over Thames-street by an arch, had been 
Rennie’s original idea, but he did not propose it, 
as the determination to utilise Fish-street-hill was 
89 strongaone, The Bridge Committee having at 
last recognised the necessity of the modified ap- 
proaches, the necessary parliamentary plans and 
estimates were prepared, the latter amounting to 
1,400,0002., which was to be paid off by an increase 
in the coal tax. i in No- 
vember, 1828. 

And here the autobiographer dwells with the 
greatest possible pleasure on the reminiscences of a 
great sa iamentary fight. The Duke of Wellington, 
then Premier, was warmly in favour of the under- 
taking, and after a hard struggle in the Commons, 
where the northern coal interest was the most 
strongly opposing element, the Bill passed into the 
Lords, where the real fight began. This Committee 
sat in the Painted Chamber of the House of Lords, 
the Duke of Wellington was in the chair, and forty 
peers, including seven Cabinet ministers, formed the 
Committee. The whole heat of the battle fell upon 
Rennie—the City surveyor, upon whom he had re- 
lied, having become unreliable—and he relates with 
delight the manner in which he succeeded in evading 
the discovery of an error in the plans made by the 
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said surveyor—an error which, had it been disco- 
vered, would have probably proved fatal to the suc- 
cess of the Bill. ‘“ I never felt more nervous in my 
life,” says the autobiographer. 

But the Bill passed, the bridge was completed 
and opened with royal and civic pomp, with balloon 
ascen’ vata np ng of Ne ig ah 

Space will not it us to dwell longer upon this 
interesting beta 5 busy life, and we an 
on to the close of the book, in which Sir John Ren- 
nie summarises the work of his professional career ; 
and he commences this chapter by an apology for 
any inaccuracies as to dates that may have occurred, 
as the whole of the volume was written without re- 
ference to a single note-book or journal. Consider- 
ing the large number of detailed facts, dates, and 
dimensions that are scattered through the book, Sir 
John Rennie’s memory must have been remarkable. 
The following works carried out by him were 
chiefly : 

London Bridge, of which the general design had 
beenjprepared by his father, but of which no detailed 
drawings, estimates, or specifications had been pre- 
— The ae of the Sheerness Dockyard. 

ese works alsé been wholly designed and 
partly carried out by the elder Rennie, and the same 
thing holds good with the Chatham Docks and the 
Plymouth Breakwater. Of entirely original works 
the list is a long one, and represents collectively an 
enormous sum of money as follows: The Victual- 
ling Establishment at Stonehouse, costing about 
650,0002. ; the great basin, building slips, and river 
wall at Woolwich Dockyard, costing 340,000/. ; the 
great flour mills and biscuit machinery at the Cla- 
rence Victualling Yard, Portsmouth, in which, as 
in some other undertakings, George Rennie worked 
with his brother. Of harbours, there were Ki 
town, Port Patrick, Port Rush, Warkworth, Sun- 
derland, East Hartlepool, Whitehaven, Ramsgate, 
and Ponta Delgada in the Azores, Complete designs 
were also prepared for twelve more harbours, English 
and foreign. Of bridges the number is limited, 
being London and Staines Bridges, and the comple- 
tion of several left unfinished by the elder Rennie. 
In railways there was the laying out and carrying 
through Parliament of the Manchester and Liverpool 
Railway, the Central Kent, the Brighton and the 
Blackwall Railways, besides a number of foreign 
lines, and, of course, a host of unsuccessful railway 
schemes. Of reclamation works. the Witham, Eau 
Brink and Nene Works have drained between 
800,000 and 900,000 acres of land. We cannot in- 
clude in this list all the minor works carried out b 
Sir John Rennie, such as the Thames Tunnel shield, 
coining machinery, small arms plant, spinning ma- 
chines, locomotives, marine engines, steamships, &c, 

Sir John Rennie’s autobiography will be read with 
interest by every member of the profession. Written 
entirely from memory, and presented to the public 
unrevised, it bears striking testimony to the mental 
powers of the writer, then in his 74th year. As 
already stated, he had retired from the active duties 
of the profession, but he still contemplated, even at 
that advanced age, writing a work on the drainage 
of the fens, and on hydraulics generally, as well as 
a complete history of engineering. 





Ure’s Dictionary of Arts, Manufactures, and Mines; con- 
taining a Clear Exposition of their Principles and 
Practice. By Ronert Hunt, F.B.S., assisted by F. 

W. Rupter, F.G8. 


Seventh edition, completely re 
vised and greatly pony a Three volumes. London : 
Longmans, Green, and Co. [Price 51. 5s.]. 

Dunine the life of Dr. Andrew Ure, his Dictionary 
of Arts and Manufactures passed through four 
editions ; after the author’s death it was placed in 
the hands of Mr. Robert Hunt, since which time— 
in 1858—no less than three further editions have 
been called for. In his preface Mr. Hunt says: 
‘« Every division of the arts, each special branch 
of itecture, and all the branches of mining, 
have been most cautiously examined, and such im- 
rovements as have been proved of real utility have 
ets recorded in all necessary detail.” Asa matter 
of fact this statement is far from being borne out in 
the pages of the work ; indeed had it been far more 
labour must have been bestowed, and the three 
volumes, bulky as they now are, would have been 
largely extended. We are far from wishing to de- 
“aapny the value of this edition of Ure’s Dictionary, 
we think it scarcely fair to put forward such a 
statement as that above quoted, and which is so 
far from being confirmed in the pages of the book. 
To take a few examples: no mention whatever is 
made of agricultural machinery, one of our leading 
branches of manufactures; there is nothing about 


ventilation of buildings, nothing about clocks, 
nothing about the manufacture of ordnance, and so 
in — through the volumes this list could be 
multiplied. Again, we find much matter that is 
obsolete and that ought to have been expunged, 
matter certain to mislead the l reader, and to 
annoy the student who senshi the work. For in- 
stance, what excuse is there for giving a page and 
a half to a description of Mr. Gale's process for pro- 
tecting gunpowder, an ingenious and utterly value- 
less device which took the ear of the public for a 
short time, ten or twelve years ago, This space 
might have been profitably occupied with some 
notice of the later methods of fabricating cannon 
powder, of which not a word is said. 

It would be unprofitable and indeed impossible 
within the limits of our space to point out the 
omissions and imperfections that have crept in, or 
the obsolete information allowed to remain through 
careless editing. 

There is fortunately another point of view from 
which to regard this work. We find in it lengthy 
contributions from H, Banerman, A. Voelcker, J, 
A. Phillips, D. Napier, G. Frankland, Warington 
W. Symth, Mattieu Williams, and other well-known 
and able writers, to say nothing of the large amount 
written by Mr. Hunt himself. The work of all these 
gentlemen is remarkable for the care and elaboration 
it displays. But this excellence brings out the 
faults of careless editing with stronger relief, and 
throws the volumes out of balance. We can fully 
appreciate the magnitude of the labour undertaken 
by Mr. Hunt, but we find it difficult to excuse the 
faults of omission and commission of which the pages 
of this dictionary accuse him. 
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HONEGGER’S LOOM. 

We illastrate on page 299 an ingenious modification of the 
ordinary drop-box loom made by Mr. Caspar Honegger, of 
Riiti, Switzerland. The principle adopted by Mr. Honegger 
is to make the levers, which raise the shuttle boxes to the 
requisite level, of much greater Jength, by which means 
greater simplicity and certainty of action can be obtained. 
It also affords much more space for the cards, and longer 
lengths of pattern can, therefore, be woven. The addi- 
tional weight of the working parts of this modification 
would be very objectionable, but they are well counterpoised, 
and an easy and smooth action is thereby attained. 

In our engraving the cards are shown at F, and 
pass over the Jacquard cylinder E, which is fitted and 
worked in a batten in the usual way. The bars with 
hooks, B, correspond to the ordinary hooks in a Jacquard 
machine, and are raised by the “ griffe,” or blade A, which 
is fixed on the slide bar G. This slide bar is moved verti- 
~ by means of the eccentric H. 

Now the cards being perforated according to the required 
shuttle and box to be used to form the pattern, it will be 


| evident that where there is no perforation in the card the 


corresponding needle will be pushed back, and with it the 
bar B, which is guided by it. Thus the inclined face of the 
“ griffe” or blade A, when descending, would push back- 
wards the hooked ends of the bar B, and would then be 
brought, on the recovery of the hooks to their normal 
position (in which they are held by the needles), beneath the 
hooks. But if the card next to be used should have no 
perforation, then all the needles and hooks, B, would be 
pressed back out of range of the vertical motion of the bar 
A, and none of the bars would be raised, and the uppermost 
box and shuttle would be lowered level with the shuttle race 
and be used. As shown in the figure there has been one 
perforation in the card last used, for one of the hooks not 
having been pushed clear from the bar A on its ascent, the 
hooked bar B bas been raised, and the corresponding 
shuttle box, which are regulated by the levers C, working, 
with studs, in slots of various lengths. 

In both looms the shuttle boxes are made in the usual 
way, namely, they are composed simply of a number of 
shelves fixed upon a board or frame which works or slides 
upwards and downwards, each shuttle having its own shelf 
orbox. That shuttle and box which is brought level with 
the shuttle race is alone used, and being brought opposite 
to the picker or hammer it ie driven through the shed or 
opening of the warp threads to the opposite side where the 
shuttle is received in a stationery box. It is therefore 
necessary that the shuttle should with certainty be driven 
back to its own box before another change is made. 

In the rapid action of a loom these movements require to 
be particularly firm and true in their operation, and this 
desideratum can only be achieved by simplicity and streng: hs 
of the mechanism, which appears to be fairly carried out in 
the Jooms shown. 

The take-up and other portions of the loom are of the 
ordinary construction, and need no further description. 





Tre Svez Canat.—In the ten days ending with Sep- 





tember 20 of this year 35 ships passed through the Suez 
Canal. The tranelt revenue collected by the Suez Canal 
Company in the eame period amounted to 30,4001. 
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WHEEL-MOULDING MACHINE. 


CONSTRUCTED BY MESSRS. G. L. SCOTT AND CO., LIMITED, MANCHESTER. 




















We give above engravings of Heys’ wheel-moulding ma- 
chine, constructed by Messrs. G. L. Scott and Co., Limited, of 
Manchester. The machine in question is one founded on 
Mr. G. L, Scott's well-known arrangement, and is intended 
specially for producing small wheels. In our engraving, 
Fig. 1 is an elevation, Fig. 2 a vertical section, and Fig. 3 
aplan. The machine is supported by lugs (2) on an or- 
dinary circular moulding box (1), and consists of a ring (3) 
divided on its outer edge (5) in the same manner as an or- 
dinary worm wheel, This worm or dividing ring is secured 
to the moulding box by means of cotter pins or set screws 
(4) passing through the lugs (2), and carries upon its upper 
surface the annular ring (7) to which is secured the tripod 
(8, 20,21). Upon the tripod is placed the radius beam (12) 
which is free to traverse radially through the cap (13) by 
means of the screw and hand wheel (10, 11) working in the 
fast nut (9). 

At the extremity of the radius beam is the segment slide 
(18) to be raised and lowered through the cap (19) by means 
of the screw (16) working in the fixed nut (15). The 
annular plate carrying with it the moulding apparatus is 
caused to rotate round the box by means of a worm, gearing 
into the fixed worm ring, and actuated by means of the 
handle (28) through the train of change wheels (25, 27), 
Fig. 3, and is kept concentric by means of Y-shaped pieces 
taking into a groove cut in the worm ring; these Y pieces 
also serve the purpose of attaching the worm ring to the 
rest of the apparatus so that it may be all lifted together. 

In using the machine a spindle is inserted in the bottom 
of the box, and the top part and bed are formed in the usual 
manner, the spindle is then withdrawn, and the moulding 
apparatus is lifted and secured into position as shown, a 
segment pattern of the wheel to be moulded is then attached 
to the bottom of the vertical slide and adjusted to its proper 
diameter by means of the horizontal slide or radius beam, 
and the segment being lowered to the level of the bed the 
first tooth is rammed, the segment is then raised and the 
handle actuating the change gear and dividing worm being 
turned the segment slide is again lowered, and the operation 
completed until the teeth are all formed, when the whole 
apparatus may be removed to another box which has been 
prepared in the mean time. 

By a slight modification of the apparatus, and using a 
longer radius beam, the machine may be used for moulding 
wheels of greater diameter outside the annular plate, or for 
moulding wheels of any diameter direct in the foundry 
floor without the circular box before mentioned. 

It will be obvious that a wheel may be made in this 
machine with more than usual accuracy from the fact that 
the dividing or parent wheel is larger than the wheel to be 
moulded, hence any error or inaccuracy therein will be 
diminished instead of being increased, as is otherwise the 
case. 








MACHINES FOR TESTING WIRE, &c. 

THE great extent to which the use of wire ropes has 
spread has made it very necessary that the quality of the 
material used in their construction should be thoroughly 
tested and approved. When it is remembered of how 
maby wires a rope is composed, and that each of these may 
be of a different quality, it will be seen that in order that a 
rope may be safely calculated to bear a certain strain, it is 
necessary to make a great number of tests. Most wire- 
testing machines now in use are of such a construction 
that, while giving accurate results, the time occupied in 
testing wires is very great, and the work is to a certain 
extent laborious, which has a direct tendency to induce the 
manufacturer to limit the number of his tests to as few as 
possible. The machines now illustrated have been designed 
and patented by Mr. W. Carrington, of 76, Cheapside, with 
& view of enabling wire to be tested both accurately and 
aso speed. The tests to which the wire is sub- 

are; 





1. A torsional test which, to a great extent, determines 
the ductility of the material. 

2. A tensional test, giving the maximum breaking strain | 
which the wire will endure. 
8. The extension test, which shows the amount the wire 

stretches under a certain strain. 
The first is effected by the little machine shown in Fig. 1, | 








Fic. 1. | 


and the last two are done by the machine shown in Fig. 2. 
The machine, Fig. 1, consists of a cast-iron frame fitted at 
one end with a shaft and handle which runs in a suitable 
journal, and carries at the end opposite to the handle an | 
arrangement for holding the wire to be tested. At the | 
other end of this frame is a slot in which slides a small | 
headstock carrying a nipper imilar to that on the shaft at | 











allows it to expand or contract as 
twists the wire will stand in 
ductility of the material. On the shaft, by means of which 





conveniently carried on the cast-iron frame, and by means 
of a pointer shows the exact number of twists given. It 
has frequently occurred in machines made to perform the 
above described test that the force required to nip the wire 
tight enough to prevent it from turning, caused it to break 
at that point; in this machine no such force is required as 
the nippers are of such a form as to cause the wire when 
gripped to take a corrugated shape which 
effectually prevents any tendency to turn, 
at the same time not requiring any ex- 
cessive force likely to damage the wire. 

The machine . 2, is an application 
of the principle used in Michele's cement 
tester, now extensively used, with the 
necessary modifications to enable a material 
like wire to be tested which extends con- 
siderably while under strain. It has also 
been found advisable that a length of 
60 in. should be tested, as much mor 
reliable results can be thus obtained than 
when a short piece is used. The machine 
illustrated is capable of testing up to 40 ewt., and can of 
course be easily made of greater power when required. 
The lever carrying weights at its end, and turning on a bear- 
ing specially made to avoid friction, is pulled from a vertical 
to a horizontal position by means of a worm and pinion 
through the medium of the wire to be tested, one extremity 
of which is attached to a small drum in connexion with the 
weighted lever, and the other extremity with a similar 
drum attached to the worm wheel and pinion to which the 
moving power is applied. The distance the weighted lever 
rises shows the strain applied, and is marked by a pointer 
on a graduated quadrant. The difference between the dis- 
tances moved through by the drums at either end of the 
wire, shows accurately the amount of extension which has 
taken place; this is clearly shown by means of suitably 
graduated scales. The space occupied by this machine 
when not being used is only about 18 in. x 9 in., and a piece 
of wire can be fixed in the machine, and tested, showing 
its breaking strain and extension in less than one minute. 

A somewhat similar machine is now being made by Mr. 
Carrington for testing iron and wire ropes up to 60 or 
100 tons. 





to the comp! of railways now on band. 
lines of railway—529 miles in proposed for con- 
struction. 


Tue TRANSPORT AND Storace or ExpLostves.—The 
London Gasette of the 8th inst. i 


portant regulations which the of State 

to make by virtue of the powers which he under 
the Explosives Act (38 Vict.,c. 17). They refer to small 
firework manufactories, stores as earns , stores 





the wire is twisted, is cut a thread which turns a dial plate 
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THE STEAM TRIALS OF HER 
MAJESTY’S SHIPS.—No. Il 
Measunep Mire TRIALs — (concluded). 

Wirth respect to the information as to smoke, we 
cannot do better than quote the instructions on 
the subject, and print the form used by our ob- 
server on the trial of the Stemfirst. We may add 
that the form is printed on one side, the instruc- 
tions on the other side of half a sheet of foolscap ; 


report of the examination both as to hull and ma- 
chinery is sent into office by the dockyard officers. 

After every trial, and before proceeding to sea the ship 
shall return to the ordinary anchorage of the port (unless 
there are defects of such a nature as render it imperative for 
her to come into harbour) for at least 24 hours, and be care- 
fully examined by the dockyard officers to ascertain that 
there are no defects. 

Again, 

Their lordships attach great importance to the careful ex- 
amination of the boilers and machinery after trial, and that, 
except in a case of emergency no ship should be allowed to 


Srectmgy ov Fou H, 461. 


ONE MINUTE 


} SMOKE FORM. 


Msascrep Mire Trias. 


Trial of H.M S Stem first. 


Date, June 28, 1875. 











; ‘ TOTAL OF 
VERAGE SMOKE AS PER NUMBER, AND INTERVAL INTERVALS 
Time WITHOUT SMOKE DURING THE MINUTE TOTAL OF WITH “s 
ENDING AT THE UNDERMENTIONED TIMES. SMOKE sMOKB REMARKS. 
NUMBERS. 
Hiowr Min. (tw 2m.3m4m.5m.6m. Tm Sm. Om 10 m. min. sec. 
2 1 l 2 3 2 3 14 
10 / | 10” 20” ; = 30 Maximum 3 to 4 
2 2 l 1 1 2 8 1 } 2 18 
11 co | BO” ce 30 A 3 
2 3 3 2 1 1 0 2 3 2 19 | 
11 10 3 60" 3U one eee 2 eee ” 3to4 
2 2 2 1 1 2 3 1 1 2 17 
ll 20 os ad ove . 30” ove 1 . ” 2to3 
; 3 2 2 3 2 1 2 3 2 23 
11 ) . . eee . . » 3 to é 
2 2 l l 2 3 3 1 2 2 19 
il 10 BO”! a0 . “as 80 ” 4 
3 j 2 3 2 3 2 1 
i ' o” 19 . | 80 bs 
Total 129 5 0 


Number of observations, 65. 


Average 129 65 


and we cannot help expressing an opinion that it 
would be well if, wherever practicable, other forms 
carried their instructions with them in like manner. 


ONE MINUTE SMOKE FORM. 
Instructions. 

Looking at the smoke as it issues from the funnel we ob- 
serve that its dep th of shade increases and diminishes with, 
perbaps, intery als of an invisible vapour. We know that the 
blackest smoke issues soon after firing, and that it gradually 
tends towards invisible as the fires become bright, in some 
cases becoming quite invisible 

If we select a series of shades, numerous enough to include 
all that are practically y distinct, and distinct enough to be 
easily described, we can form a standard scale for purposes of 
observation 

Such a scale is the following which has been in use at 
Portemouth since 1869: 

0. No smoke visible. 

1. Smoke just visible. 

2. Light brown ; fully visible. 

3. Brown; sky visible through smoke. 

1. Brown; nearly opaque. 

Dark brown; opaque. 

6. Black 

7. Dense black 

Ky prefixing numbers to the definitions, we have a ready 
way o! expressing the different shades, and a little practice 
enables us to distinguish the shades and use the numbers 


As the appearance of the smoke varies with the position of 
the observer, such @ position should be selected as will enable 
him to form « fair estimate of the ehade. He should be in a 


position where he can look up through the smoke, somewhere 
near the Tunne 
The periods of cbservations are one minute; and the notes 


to be made by the observer are 

1. The average depth of shade during the period. 

2. The number of seconds without smoke during the 
d 

8. The maximum depth of shade observed during the whole 

time, included in each line from left to right. 

The Ist and 2nd are entered in their proper columns; and 
the 3rd in the form of a remark at the end of the line, to- 
gether with any other remarks it may be advisable to make. 

The obs rvations begin when the ship is about to go on the 
first mile, and continue until the engines are eased from full 
power 

The ten minutes last past ie to be noted in the time 
columns, and the mark / wto be inserted under the odd 
minutes past the ten when the trial begins. The observa- 
tions are continued onwards from that mark. 

The regulations quoted above with respect to the 
incasured mile trial require the reporting officers to 
say whether the machinery is fit for service at sea. 
Iu order that there may be a full opportunity of 
ascertaining this fitness for service and to prevent 
danger from unseen defects, it is directed that after 
every trial the machinery shall be carefully ex- 


‘ 


ed. Alter the “ final trial” an independent 


1.98. 
Signature of Observer, Peter Simpsoy. 


sail until the expiration of 24 hours after the completion of 
the trials of her machinery. 

Again, 

When any steam ship is to be tried under way on 
fitting or refitting by the officers of the reserve or dockyard, 
the captain of the ship is to be on board; and he and the 
chief engineer are to sign the reports of the trial. 

Alter the final trial the ship is to remain at the port for at 
least twenty-four hours and to be carefully examined by the 
dockyard officers to ascertain that there are no defects 

The ship's officers are bound to satisfy themselves that all 
is in good working order, and that the machinery and builers 
are fit for service at sea. 

Our readers will observe that no information is 
given with respect to the nominal horse power. 
There is none to give. The Admiralty have very 
wisely abandoned the use of that most undefinable 
phrase ; directing, however, that ships whose engines 
were once known ‘“‘nominal”-ly, shall have the 
nominal figures bracketted against the actual 
figures in the Official Navy List. It certainly is 
absurd to speak of the Dasher as being of 100 
horse power, the Dart as of 80 horse power, and the 
Goshawk as of 60 horse power, while their actual 
powers are, Dasher, 237 ; Dart, 336; and Goshawk, 
183. Their powers figure in the Navy List in this 
form: 


Dasher eve coe one 237 (100) 
Dart pam ous 336 (80 
Goshawk eee eve 360 (40) 


the 360 of the last being the contract power. 

[fo complete our account of the trial at the mea- 
sured mile we publish on page 305 a specimen of the 
report of trial sent into office by the officers of the 
Steam Reserve and Dockyard. A preliminary report 
from the dockyard engineer officer who attended the 
trial is sent to the Admiraity by the first post after the 
completion of the trial, in anticipation of the report 
seut by the officers of the Steam Reserve and Dock- 
yard, It includes all the details of page 1 of our 

nen report down to ‘ weather barometer,’ 
excepting the engine dimensions and description, 
and also all the details of page 2, excepting the 
circles.” We may explain here that it is the 
practice to carry out the ‘ circle” trials on the 
same day as the measured mile trial; and to send 
in the particulars of both sets of experiments on one 
report. ‘Thus it is that our specimen includes the 


i ‘ = 
details of the “circle” trials which we have yet to 


de scribe. 

Illustrative of the change which has been made 
f late years in tl} nature of the pags our 
readers can compare the specimen below of only 


seventeen years ago, printed on one side of half a 





sheet of foolscap with that annexed of to-day ocen- 
pying three pages of large post folio. 

SPECIMEN, 1858, OF FCRM 353 

Yard ) Report of Trial of H.M. Steam Vessel 

is 3 


To be forwarded direct to the Comptroller of Steam 


Machinery. 





When tried om 
Where tried - 
Draught of water {Forwards 3 


Number of revolutions of the e ngine 8... 


Pressure on safty valve .., eee 
Vacuum in condensers . ose oes 
Power as shown by indic ator ese oes 
Speed of the vessel one 


N.B.—Indicator cards are to be attached to this report; taken 
during the trial from each engine, top and bottom. 
REMARKS, 
As to the performance of the engines, boilers, &c 





THE MEXICAN RAILWAY. 

We recently illustrated (see ante page 150) some of. the 
works on the Mexican Railway, in that section of the line 
known as the Infernillo. We publish this week on page 
306 another view on the same section of the line, which 
will convey a further idea of the nature of the country 
through which the railway runs. It was on this section 
that the value of the Fairlie engines was most strikingly 
proved, and it was with them that the traffic during con- 
struction was carried on upon a temporary line with sharper 
curves and steeper inclines than those even of the finished 
work. It is needless to add that Mr. W. W. Evans’s much- 
boasted American engines were entirely unequal to such work. 
On page 302 is a drawing of the Metlac Viaduct on the 
same section of the railway. This was one of the most difficult 
portions of the line, and presented serious obstacles in its 
construction. The stream which rushes down the narrow 
gorge, passes about 100 feet below the viaduct, at the 
foot of the steep slope of broken rock, fallen from the hills 
above, and on which the stonework for the piers and abut- 
ments had to be erected. The rocks above overhung the 
work, projecting in many places beyond the centre line of 
the railway, and the workmen employed to remove these 
rocks were suspended by ropes and on ladders attached to 
the trees above. 

The ironwork for the piers and superstructure was manu- 
factured by the Cramlin Iron Works Company, who also 
supplied most of the ironwork used on the railway. The rails 
are carried by transverse sleepers attached to the upper 
member of the girder, to which they are secured by hook- 
headed bolts. 

The viaduct consists of nine spans of 51 ft. each, is on a 
curve of $25 ft. radius, and on a gradient of 1 in 25. Here, 
as on all the other heavy inclines on the road, steel rails are 
laid, and guard rails are introduced upon all the curved 
bridges and viaducts. 








NEW RAILWAY VIADUCT OVER THE NITH. 
Wird the view of replacing the old wooden bridge which 
spans the river Nith at Portrack, a few miles from the town 
of Dumfries, on the Glasgow and South-Western Railway 
Company, operations are in progress for erecting a very 
substantial iron bridge from the plans of Mr. Andrew 
Galloway, the engineer to the company. ‘This new viaduct 
is to have a total length of 650 ft. It will consist of ten 
spans of main girders formed of wrought-iron plates sup- 
_ d by the Consett Iron Company, Limited. They are 
hiefly in 66 ft. lengths, each being 5 ft. 4 in. in depth, and 
the flanges on top and bottom being 2 ft. in breadth. There 
are ten piers, several of which are sunk to a depth of about 
40 ft. below the water level. Five of these piers are formed 
of cast-iron cylinders, 7 ft. in diameter, which are filled to 
the level of the river bed with concrete, the upper part being 
entirely of masonry. ‘The two lines of main girders will be 
surmounted by about 200 cross girders, and they, again, 
wen arry the longitudinal ranners to which the rails will 
be fixed. The whole of the floor of the bridge will be covered 
with a planking of red pine, the sides being finished with an 
ornamental cast-iron parapet. Each full-length main 
girder weighs about 17 tons, and taking both the main and 
cross girders, the viaduct will contain about 560 tons of 
wrought ironwork, while in the cylinders for the piers and 
the parapet there will be about 230 tons additional of cast 
iron. The works are being pushed on very energetically, 
the date fixed for the completion of the contract being 
the Ist of December next. Several of the main girders have 
been delivered within the last few days, and will soon be 
put into position. The contractors are Messrs. A. and W. 
Smith and Co., engineers, Eglinton Engine Works 
Glasgow, and the cost is expected to reach 20,0001. 


— - 


Lone Raiis.—Dauring the recent celebration at Dar- 
lington of the fiftieth anniversary of the opening of the 
first passenger railway, the Britannia Iron Works Com- 
pany, at their works at the neighbouring town of Middles- 
brough, rolled for the inspection of visitors some rails of 
unprecedented length, and it is proposed to place one of 
them, 130 ft. long, near the “first locomotive engine’ 
opposite the Darlington station as a memorial of the 

‘jubilee.’ During the same week this oo ed rolled in 
one mill 1350 tons of rails 40 ib. per ya nantity 
which it is believed has never been even approached in any 
other mill in the same space of time. The rails were for 


| the New Zealand Government Railways. 





3°% 


ENGINEERING. 








Oct. 15, 1875.] 


yo apedar po yusxe og 


Seg nent accent ert ger? 


‘oy ‘peuredes ueeq easy fom; B00; mo Joy ‘parredas  to—sz0770q MOT JOTIEGA—BJaTIOg Pus soupFue 
OF #8 Paeme;ers JewG v 4q pepecead oq 0; suepiog pu ‘semfus jousea Jo gOTEMIOped Oo; SY SyrEMAL ONY 4 


{8H} eq) asdjseq asad yo pretyoop eqs 4q ‘peulejseces oq UWO 41 Bega “WaALT oq 0) UUTVULIO;UI SIG] » 





“ULI0] Sty JO eFed YuVq oy: Bo pequosep oq OF Ss] 2v0F Fups90%8 jo yaomMeFuTLIe peyoeds Auy 


“@AOG¥ pelTMap WRU. 
GAOYS UVES puT 1078.4 jo sarmesoad og; pu ‘ys; 203 dn polly oq 09 8} UILOS 


Fay OU) OF MORIPP? Uy 


“pepz0oes Og 0} are ‘SaTue# oq (q 





e ‘2 


PAg © Gm PENG s drys ogy CTA 


st 





2q 0 aqpedoud maso8 3y3 Jo Fuyouy V 


“LPL ON ‘S'S ‘B98T ‘2 Tdy Jo emagy 82077029005 og 4q porrarTP ev 20400 ¥ uy poowtd 
pas Godel spy OF PeroUNS oq oF xe ‘AIONOG Puy doy ‘eupsue Gove Mor [wy OY Tuyinp wes) spre sOywOIPU, [wAPFO—AN 





BB oy em jo s:0mFeg jerqyH ‘NOeTE 


NK 


PIBABIO] OY} JO 1OPONISAOD JOGO “LNONVT = 


“yy ‘ds cre 

WE Us 

w9 Ue 
& 


on 


on aoe 


WUPUIENS “HICH s0omPIay Jory “WSLNAA * 
{AYU ‘STH aywide,) ‘arrarvg * a 


‘yeopy Aroupqowyy Jo soj:edeuy yarqo ‘NOSaTY NOG "OD 


“eal0Sey UTBITg 70 aTHdeD ‘NMOUg “VY 


7 ‘areuFarg jo very 


“SHOUTS NOTA SOQUTT Koj wATUGH get ‘JeqQuINU oYoUs oFus0re ‘oT ‘Fayarve;s JOj ONTWA SATTeTOY “T[esA UB|ys PoyBIETET pean [soo oq, 
“BOS 78 OOJAJOS 10) 3g syOedseU Ie UI GIB pus JeaUYA L1OJ;OEJSTIVS VU] PSYsIOM sio{}OG PUY seutFue oy] 


s0@ ‘ss0q7oq ‘souyFue ‘jossea jo aouvmcjied 03 sy 


‘SWUVATS 


“mou L20uTqoOURy 





ae] 
| 


|SUyEGO JO. sodos fq 3] soqok 40 




















S790qA OF} GO UTeYO 20 ado’ Jo stam) jo sequInN 
SIO[]}3 PUB S[OOGA TP@MJeg TOP BOpUNMNIOD JoTIeY MA 























3a ha Supedy; Jo jerpeaed eae 8feoqA JO spo27eq 19qIEG A 
erqeag Som, @S{A10qI0 210 ‘91qQo213 ‘eTQNOp ‘el Fuls JequeTA PUT ‘sjeoqa Fuyieeys jo JaquuN 
opts s.digg “* Opts @.drys 03 20 s4a[Ty 04 188] epwrm ore sedos JoT{y JO S12ed Furpuwys Joqiey Ay 
wm ou oT earedg "LOT “33 oT Faro sayd J0 40 “S@A BOYS JO 0.13090 05 POY, “A9ppR.s Jo asyU90 WIJ SeWOd 10 SU9TIT JO SyFUe] 
o2tds ead ‘Bary10% euo—s19T]4 OM] _ : so¥O IO S19]}}} JO JeQuunN 
fee Mog SE PzBOqsyg ? 801 98 args Wits Jea0 ad oq BVO JOPPNI om Yorqar O7 seeiFap JO sequin 
ew ee ba * 98095 aaenbs Ul Jeppns jo say 
BommoO— Ol] wer = = iota a id " JOPPUL JO aaTyeN 
& otug 
} | 
EP PL \.. poods uveu oni 7" ! } s8¥¢ OS LY. Pra a 
ror | @ Ce ese le 
| TOPs | | & 
TeveL | GEHL | eI H0'6? toe | 6FS 08% ¥6z e's 
see er 2 
beret Sistr | e ever | ts | 18% TSB 968 i 4 
99F'FL g 
} SIItE | st te'se | sen | ns 4 08% ong i 
weeLt | poods uvew ons AS sete | seeec | ogee } 
| ege'0g | ue ; woe | ol 808 we 8 6|lClCUfte Cj 8} 
cea ¢ | 
} } SORE | @ ; se | id $68 ee) ce ee 
i Lee LT } j j a 
/ ooons | 6 } este { ors | viz t3% 06% Se Te ed 
C8211 | | 2 
terer | e¢ ¢ ce'ee | cre 16t 68% Oss 6s | & = 
| T9¢'L1 | } | ¢ 
Ste Lt | seoet | ¢ © | OL | se OL 61 glg aa es 6} Cg | - 
| 96P LI i | | i | 
ose'st | ¢¢ ¢ Lrst 00°82 ong rez | 0L6 | (98 tJ 
siete | oes “UTTT WoOd [pavoqins| “Mod “PABOGINS i 
| } “‘slepuysO *s10;¥eq 
: | “NUT Jog “OU 29d iv -aodagay 
spoedg ‘omy | ‘omy | | *eumgy Jo 
uve pug | ‘wpoadg Use 481 ong peedg! pasiesqo or 2 psc 5 
} “UrBvets | 
| sau#uy jo suOMNpoacy joompeseduoy | 
wW 98 yaud amjpy | 
98 cs LP PER ¢ 98 £9 saaod [mj 98 Of TH xTS 
ae | 06 . pred ao g J ;] 
OR | 62 yivd asiyy yy | 
ee 8 SIPPIN ¢| Ox 19 somod [my 98 Ofrar gaztg 
€s th qwied e104) | 
| 
e048 70g Jovy ay OVOANG paxvasog ul | “moog eusug Uy | “408d 20 “Geqss Wed A 








‘abod ajesoddo a? 


o 





— "S181 


a ‘Saas LLVa TANK 


quso 


a See ‘I 


{ WHOA AO 





| 
| 
} 
} 
| 
i 
i 


NAWDAdS 





4aA0 Bey om 7 Senet ¥ > LMVTIEOM UOIy PSMOWIO oq OF OUTL ¢ 













































































"1 deg 


*SdIHS 


SALSULVW 


uaH 


} i 
on ooo | cue SOE 961 eet | & e iu ore | 968 Jess = spared at efoay 
i 9 +9 re as ee ee Pe es 19 “ dn yond eva meq teuy § 4 
ot o | WwW OL iy 69 is se | 6 o: | dugnd eum myey atojyeg ¢ 1% 
es @| 28 2} 28 o| of Oi wT ¢)| ses] ee Ft | eS CS 6S Se ; 
* & & | cr ¢& ce «i ws | or eg; 6¢ &| 3 &/] oo I eo 1 eve GI apes ofa} 
Dee “UE | 008 "UE | “Oat “tM ‘Ses “UL | Oe@s “HT | ‘Des “Ta | “OOS “UL | “DOB UE | ‘Des MH | Des “at 
| | | | + ROT AOR “ 
Tt so | St a ft et) | et . eS eee ber. sexe fo wven po anqenat 
eee ee; Yee Ba e foe et ts ce “ 
s ti os ft it oT | e & Oo 6; 8 oO ¢& : * 
“O08 "UL | “00S “UI | “Ses “MI | “Ses "UT | “968 “UT | “008 “UT | ‘DOs “Ul | ‘O88 “a om 3340 ) ay 12q Ra Fay vind ur perd ¢ 
sc | vw | 9 ge | 28 9€ ee re ~~" goppna ) 
“Sop Sep | “Sep Sep | “Sep Sep | “Joep ‘Rep | 
d 8 ee a ae ‘$s ‘a ‘8 ‘a ‘s | 
-sdyysproay wo ‘wPH ps i 
ee omega [sey Y moa WH | ‘zemog mA ‘STIVIad 
“peoyy euzag 1) : 
“£ya0 ouFuq ong | 
‘SEMOd TINA “SINIONY HLOG 
i 
‘3 eBvg ‘SU TOUIO 
“£yyVapeap V OTs IV Uy PeTTy eq oy « 
- ol ” " | " ovtp “PReYye passes “ataew FuloF soa Fug 
Nes ol = | y 7 “ opp “Gie38e peiere ‘peddogs Fajoq san say 
Spucces ¢] spu0oes st \" = nies + ydual ofa, Sujaows Jo omy way Padoss sousuy 
poor) “OD PUs Au Se , ai ydurtejay UOT GULFUd JO BONTPUOS pre s0eyTy 
poor, ‘ye o one “ snyerudde Faery jo 
| 81004 ft Hs -* one Pupddors moqips poads | 
sinoy 13 - dem 
to 66 wn P : “ ot JOHNOUMOTVG LOTT VO MY 
'" on «neo red dg | 
ue a s sad aspo atte jo BopoUNTy | 
"19 UF ‘ta “ah : . oe sor woud * qtaey 
"Ot § "4 8S | " a a yen = ~ yaad | soyodosg 
‘at 5° SE . oon a ve , iow | { 
t Ted pe ee ” qouo Uy SEPT Jo JeqaNA | 
z i . wee ee “eq UID N j 
sup a ees Se a ove oes ™ gondy } 
Le ‘ ~ a a ee etamod eei04 porwoipty 
| tiaeutorderp x .pooadg 
| etomod 08104 poye 
r wopa08 disp yt x 
- = Bett ac 
js eosiourMl] Goss dyyepru jo voy 
ODM TEP FI SOUR FES LT bel oN jPssea Jo poadg 
SP OLST LP erst OT600E | PIL “i ‘ me, — a seaod gs104 Persorpry 
| | ~—- | - eee . ees . ad ve *" gemod essoy peurmon 
peel eee! | soe Loe . 4 a bid cee asepay{o Uy ornssaid uve 
OS LVE erHe |lOSS ESS ovoce a “oppo sod woo) 
ieee o3'8¢ } oo bl Se tL | “ ° 7 . equuyar rod uvayg | eOFIMPOAS.! Jo JoquINW 
9L'6s wee | g90¢2 1s. |" “5 “ eynurm god uvew ysousyE ) 
wod ‘pasoqamys | “0g “"prvogarig | |. i oad 
"Ul SLs “ay U9 ot me “* 410d — 
“Ul B'9% ar rez . . ove pavoqitng $ SIBSMOPAOD UT TIUNIBA 
as be QI ase ° . ‘3 os “"  g20T1}OG Uy MwORs JO alnseorg 
‘al 9 wd * ye 2 a = “" @ayea Ajosws uo pu0'y 
we “ ‘i 74 ' = eROINs jo Tizue7y 
“Ul OL nie ‘ ae 7 ¥ ** gagpurso Jo aojpeureny 
4 oe o . * oe eee ¥ “ gaepuyso jo soquiny 
Sayeuepuoo @08} INS *[U}UOZLIOg ‘ordanig ad = its . wis ie ny ** soupiue jo uopdioseq 
+ OC puv Sano, WUT a e ° toe ese ove eee goujFue Jo 104g 
GBOWSRACA 8 UOXTN . ” a pesn [vod jo TO; dpsowacy 
#403 9¢7 ° ““* 1800 [Upis Summon ‘pawog GO JBOO jo yuuwary 
eedui0,) - =m - “ queurnsuly 
qourg es . . oe one P08 OI JO WY 
epn @ t ~- . ere ae eee 7 we 
“ac “ ‘ 2 a ee Song § PLAN 
moldmog " ’ spuet pas syewu jo Mg 
a9 ~ = pia . " pousenn } IOV JO WqQFnLI 
eunr lee . ow 0 ud oes % 
spurg uldey tee . tee 
@L8T ‘eg unr one +o eee ° ° pm 
WaMOd «1VH “"WHMOd TIOG ——— 





IO 


“‘yargurorg drysureesg #,4390feyg s0fy Jo puja, 70 todayy 


“erst ‘t yar 
‘paek paopxdeq 


STVIUL WVALS 





WHHL 


¢ 
t 


304 


ENGINEERING. 


[Ocr. 15, 1875. 








THE STEAM TRIALS OF HER 
MAJESTY’S SHIPS.—No. Ll 
Measurep Mite Trias — (concladed). 

Wiru respect to the information as to smoke, we 
eannot do better than quote the instructions on 
the subject, and print the form used by our ob- 
server on the trial of the Stemfirst. We may add 
that the form is printed on one side, the instruc- 
tions on the other side of half a sheet of foolscap ; 


report of the examination both as to hull and ma- 
chinery is sent into office by the dockyard officers. 

Alter every trial, and before proceeding to sea the ship 
shall return to the ordinary anchorage of the port (unless 
there are defects of such a nature as render it imperative for 
her to come into harbour) for at least 24 hours, and be care 
fully examined by the dockyard officers to ascertain that 
there are no defects. 

Again, 

Their lordships attach great importance to the careful ex- 
amination of the boilers and machinery after trial, and that, 
except in a case of emergency no ship should be allowed to 


Sreciuey ov Form H. 461. 


ONE MINUTE 


, SM IKE FORM. 


Msascrgp Mite Tatas 


Trial of H.M.S Stem first. 


Date, June 28, 1875. 





TOTAL Fr 
AVERAGE SMOKE AS PER NUMBER, AND INTERVAL INTERVALS 
Times WITHOUT SMOKE DURING THE MINUTE TOTAL OF seemeus 
. ™ . swe . Wil 
ESDING AT THE UN DERMENTIONED TIMES SMOKE SMOKE REMARKS. 
NUMBERS. 
Hour. Min. (tm 2m. 3m. 4m.5m.6m. 7 m. = m r 10m min sec 
2 1 l 2 3 2 3 l4 
' . 10” 0” on ) Maximum 3 to 4 
2 2 l l 1 2 3 1 2 18 
ll 80” oe w > 3 
2 3 3 2 1 l 0 2 ; 2 19 
11 ] 3 6 d oH ad = 2 . 8 to 4 
2 2 2 1 1 2 } ] l 2 17 
i! 2u 0” . ° 1 ° 2to3 
; } 2 2 o 2 l 2 3 2 23 
1! ) ; “ 3to4 
2 2 l l 2 5 8 l 2 2 19 
1 40 0” 80 P 4 
8 j 2 3 2 8 2 
ll ) ° 19 a “) 3 
Total 129 5 ) 
Number servations, 65 
Averag: y-4 =— bo L.Us 


and we cannot help expressing an opinion that it 
would be well if, wherever practicable, other forms 
carried their instructions with them in like manner 


ONE MINUTE SMOKE FORM, 
Instructions. 

Looking at the smoke as it issues from the funnel we ob- 
serve that ite depth of shade increases and diminishes with, 
perhaps, intervals of an invisible vapour. We know that the 
blackest smoke issues soon after firing, and that it gradually 
tends towards invisible as the fires become bright, in some 
cases becoming quite invisible 

If we select a series of shades, numerous enough to include 
all that are practically distinct, and distinct enough to be 


easily described, we can form a standard scale for purposes of 


observation 
Such a scale is the following which has been in use at 
Portat uth since is6J 
0. No smoke viable, 
1. Smoke just visible. 
I ght brown ; fully visible. 
3. Brown; sky visible through smoke. 
1. Brown; nearly opaque. 
5. Dark brown; opaque. 


6. Bleck 
Dense black 

By pref ¢ numbers to the definitions, we have a ready 
way expressing the different shades, and a little practice 
enables ue to distinguish the shades and use the numbers 
ems 

As appesrance of the smoke varies with the position of 
the observer, such a position should be selected as will enable 
him to form a fair estimate of the shade. He should be ina 
pos where he can look up through the smoke, somewhere 
' ‘7 ¢ funne 

The periods of observations are one minute; and the notes 
to be made by the observer are 


1. The average depth of shade during the period. 
2. The number of seeonds without smoke during the 


peniod 

8. The maximum depth of shade observed during the whole 

time, included in each line from left to right. 

The let and Ynd are entered in their proper columns; and 
the or n the form of a remark at the end of the line, t 
gether with any other remarks it may be advisable to make. 

The » rvations begin when the ship is about to go on the 
first mile, and continue until the engines are eased from ful 
power 

The ten minutes last past is t be noted in the tim 
columns, and the mark 4/ is to be inserted under the odd 


minutes past the ten when the trial begins. The observa 
tions ar otinued onwards from that mark. 


The regulations quoted above with respect to the 


measured mile trial require the rey rting officers to 
ay whether the machinery is fit for service at sea 
lu order that there may a full opportunity of 
lalniny this fitness for rv and to prevent 

[ a seen 3. 1 . re i that after 

t min ull be carefully ex 


ndependent 


Signature of Observer, Perer Simpson. 


sail until the expiration of 24 hours after the completion of 
the triais of her mach nery. 
(vain, 

When any steam ship is to be tried under way on 
fitting or refitting by the officers of the reserve or dockyard, 
the captain of the ship is to be on board; and he and the 
chief engineer are to sign the reports of the trial. 

Atter the final trial the ship is to remain at the port for at 
least twenty-four hours and to be carefully examined by the 
dockyard officers to ascertain that there are no defects 

The ship's officers are bound to satisfy themselves that all 
is in good working order, and that the machinery and bvilers 
are fit for service at sea. 

Our readers will observe that no information is 
given with respect to the nominal horse power. 
There is none to give. ‘The Admiralty have very 
wisely abandoned the use of that most undefinable 
phrase ; directing, however, that ships whose engines 
were once known *“nominal”’-ly, shall have the 
nominal figures bracketted against the actual 
figures in the Official Navy List. It certainly is 
absurd to speak of the Dasher as being of 100 
horse power, the Dart as of 80 horse power, and the 
Goshawk as of 60 horse power, while their actual 
powers ar Dasher, 237 ; Dart, 336; and Goshawk, 
183 (heir powers figure in the Navy List in this 


Dasher 237 (100) 

Dar 336 (80) 

G aw k ons ove 360 (AD) 

‘ f the last being the contract power. 
ro lete our account of the trial at the mea- 


we publish on page 305 a specimen of the 
f trial sent into office by the officers of the 


s Reserve and Dockyard. A preliminary report 
from the dockyard engineer officer who attended the 
al is sent to the Admiralty by the first post after the 
tion of the trial, in anticipation of the report 


the officers of the Steam Reserve and Dock- 
i. Itincludes all the details of page 1 of our 
men report down to ‘** weather barometer,’ 
¢ the engine dimensions and description, 


i —_ 





und also all the details of page 2, excepting the 
reles, We may explain here that it is the 
pra to carry out the ‘‘cirele” trials on the 
ume day as the meas ile trial; and to send 
in the particulars of both sets of experiments on one 
report. Thus it is that our specimen includes the 
letails of the “circle” trials which we have yet to 
) b 
ustrative of the change which has been made 
years in the nature of th repo = our 
Mw ~ an COM pe t th specimen below of only 
enteen yeurs , printed on one side of half a 





sheet of foolseap with that annexed of to-day occu- 
pying three pages of large post folio. 
SPECIMEN, 1458, OF FORM 364 
Yard ) Report of Trial of H.M. Steam Vessel 
18 § 
To be forwarded direct to the Comptroller of Steam 
Machinery. 


Whentried~—«.. Aa aye ings es 
Where tried 


Draught of water 





f Forwards on 


Number of rev tattine of the engine s, 
Pressure on safty valve 


Vacuum in condensers .. eee eee 
4, wer as shown by indic ator ... ose 
eed of the vessel wae eo 


N.B.—Indicator cards are to be attached to this report; taken 
luring the triai from ¢ each engine, top and bottom. 


REMARKS, 
As w the performance of the engines, boilers, &c 


THE MEXICAN RAILWAY. 

We recently illustrated (see ante page 150) some of, the 
works on the Mexican Railway, in that section of the line 
known as the Infernillo. We publish this week on page 
306 another view on the same section of the line, which 
will convey a further idea of the nature of the country 
through which the railway runs. It was on this section 
that the value of the Fairlie engines was most strikingly 
proved, and it was with them that the traffic during con- 
struction was carried on upon a temporary line with sharper 
curves and steeper inclines than those even of the finished 
work. It is needless to add that Mr. W. W. Evana’s much- 
boasted American engines were entirely unequal to such work. 
On page 302 is a drawing of the Metlac Viaduct on the 
same section of the railway. This was one of the most difficult 
portions of the line, and presented serious obstacles in its 
construction. The stream which rushes down the narrow 
gorge, passes about 100 feet below the viaduct, at the 
foot of the steep slope of broken rock, fallen from the hills 
above, and on which the stonework for the piers and abut- 
ments had to be erected. The rocks above overhung the 

work, projecting in many places beyond the centre line of 
the railway, and the workmen employed to remove these 
rocks were suspended by ropes and on ladders attached to 
the trees above. 

The ironwork for the piers and superstracture was manu- 
factured by the Crumlin Iron Works Company, who also 
supplied most of the ironwork used on the railway. The rails 
are carried by transverse sleepers attached to the upper 
member of the girder, to which they are secured by hook- 
headed bolts. 

The viaduct consists of uine spans of 51 ft. each, is on a 
curve of $25 ft. radius, and on a gradient of 1 in 25. Here, 
as on all the other heavy inclines on the road, steel rails are 
laid, and guard rails are introduced upon all the curved 
bridges and viaducts. 


NEW RAILWAY VIADUCT OVER THE NITH. 
Wird8 the view of replacing the old wooden bridge which 
spans the river Nith at Portrack, a few miles from the town 
of Dumfries, on the Glasgow and South-Western Railway 
Company, operations are in progress for erecting a very 
substantial iron bridge from the plans of Mr. Andrew 
Galloway, the engineer to the company. This new viaduct 
is to have a total length of 650 ft. It will consist of ten 
spans of main girders formed of wrought-iron plates sup- 
plied by the Consett Iron Company, Limited. They are 
chiefly in 66 ft. lengths, each being 5 ft. 4 in. in depth, and 
the flanges on top and bottom being 2 ft. in breadth. There 
are ten piers, several of which are sunk to a depth of about 
40 ft. below the water level. Five of these piers are formed 
of cast-iron cylinders, 7 ft. in diameter, which are filled to 
the level of the river bed with concrete, the upper part being 
entirely of masonry. The two lines of main girders will be 
surmounted by about 200 cross girders, and they, again, 
will carry the longitudinal runners to which the rails will 
be fixed. The whole of the floor of the bridge will be covered 
with a planking of red pine, the sides being finished with an 
ornamental cast-iron parapet. Each full-length main 
girder weighs about 17 tons, and taking both the main and 
cross girders, the viaduct will contain about 560 tons of 
wrought ironwork, while in the cylinders for the piers and 
the parapet there will be about 230 tons additional of cast 
iron. The works are being pus shed on ve ry energetically, 
the date fixed for the completion of the contract being 
the Istof December next. Several of the main girders have 
been delivered within the last few days, and will soon be 
put into position. The contractors are Messrs. A. and W. 
Smith and Co., engineers, Eglinton Engine Works 
Glasgow, and the cost 1s expected to reach 20,0001. 


———— - B= 





Lone Raiits.—During the recent celebration at Dar- 
lington of the fiftieth anniversary of the opening of the 
first passenger railway, the Britannia Iron Works Com- 
pany, at their works at the neighbouring town of Middles- 
brough, rolled for the inspection of visitors some rails of 
unprecedented length, and it is proposed to place one of 
them, 130 ft. long, near the “first locomotive engine’ 
opposite the Darlington station as a memorial of the 

‘jubilee.”’ During the same week this company rolled is 
one mill 1350 tons of rails 40 lb. per ya uantity 
which it is believed has never been even Seutenah in any 
other mill.in the same space of time. The rails were for 


| the NeW Zealand Government Railways. 
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LONDON BRIDGE. 

_Ir will, we think, be generally regretted that the 
Court of Common Council did not avail themselves 
of the opportunity afforded them last week 
of withdrawing from the very awkward position 
in which they have been placed, by their be- 
haviour with regard to the proposed widening of 
London Bridge. The decision arrived at by the 
Court at the meeting on the 16th ult., that London 
Bridge should be widened by ‘“ sandwiching” the 
present superstructure between iron arches sup- 
orted on the starlings of the existing piers has 

n, we are glad to say, heartily and unanimously 
condemned by the press and the public, and we 
should have imagined that there could have been 
few members of the Court who were not convinced 
of the terrible blunder which had been made in ar- 





riving at the decision to which we have referred, 


This being so it might naturally have been ck ge 
that when at the meeting yesterday w Sir 
Thomas Dakin moved: “That it be an instruction 
“to the Bridge-house Estates Committee, before 
“taking any steps to out the order of the 
* Court of the 16th of September last, to consider 
‘and report to the Court the possibility of relieving 
“‘ the growing traflic over London Bri by other 
‘means than by widening the present bridge, with- 
‘‘out making the necessary increase of the ap- 
‘* proaches thereto,” this motion would have been 
readily acceded to, as affording a means of correct- 
ing their former error. As our readers are probably 
aware, however, Sir Thomas Dakin’'s very sensible 
motion was opposed and was ultimately lost by a 
majority of six votes, there being 51 votes for and 
57 votes against it. As the matter now stands, 
therefore, the Bridge-house Estates Committee are 
under orders to proceed with the widening scheme 
sanctioned at the meeting of the 16th ult. 

When writing on this subject three weeks ago we 
commented upon the incompetence of the Court of 
Common Council to deal with a question like that 
now under consideration, and the opinion we then 
expressed has received the strongest ible cor. 
roboration by the ey of the Court on the 
occasion of Sir ‘Thomas Dakin’s motion bein 
brought forward. The motion was ably suppo 
by many of the members, and the necessity for 
further consideration of the subject was strongly 
urged, yet as shown by the result there existed 
amongst the members of the Court a sufficient 
number who, on account of their inability to grasp 
the importance of the subject, or from some silly 
feeling of resentment against the comments which 
their previous decision had evoked, negatived the 
motion, and thus placed matters in their present 
position. It is especially worthy of remark as 
showing the feeling which animated the majority of 
the Court, that not a single fact of any value was 
advanced in support of the widening scheme. As 
an example of the arguments advanced in favour 
of the widening we may quote the statement of 
one member—a Mr. G, J. Cockerell—who dis- 
tinguished himself by asserting ‘‘ fearlessly that if 
‘* they bridged over the Thames from its source to 
‘‘ its mouth, they would not get over the necessity 
‘* for widening London Bridge ;” but such an asser- 
tion, however ‘‘fearless,” is, we fear, not charac- 
terised by that sense which would render it entitled 
to the attention of reasoning beings. Throughout 
the whole of the discussion, in fact, no data what- 
ever were given as to the nature of the traffic which 
London Bridge now has to accommodate, and there 
was indeed abundant evidence that ihis traffic had 
never been analysed, and that the Committee by 
whom the widening has been recommended, have 
certainly never dealt with the question in that 
thorough and exhaustive manner which its import- 
ance deserves. 

As we pointed out‘in our former article, the whole 
of the evidence available goes to show that London 
Bridge is at present over-crowded, not because it is 
of insufficient size for the work which it should pro- 
perly do, but because it has thrown upon it an 
enormous quantity of traffic which ought to be 


|accommodated other ways. Eastward of London 


Bridge there have grown up on both banks of the 
river enormous districts, the cross traffic between 
which is now almost wholly thrown upon this bridge 
from the want of other convenient means of inter- 
communication ; while the difficult approaches of 
Southwark Bridge cause London Bridge to receive 
traffic from far beyond the western limits of what may 
reasonably be regarded as its proper district. Now 
seeing that it is generally itted that the ap- 
proachesto London Bridge are as much over-crowded 
as the bridge itself, it is difficult to understand how 
the advisability of diverting the traffic from London 
Bridge can apparently have met with so little con- 
sideration from the Committee who now recommend 
the widening of the structure. Mr. J. B. Redman 
in a letter addressed to us, which we _ in 
another column, suggests the relief of London Bridge 
by the construction of an additional bridge just above 
Queenhithe, and there can be no doubt that such a 
bridge would carry much traffic; what 


“Tovever, 
us to be deserving of earlier consi ever, 
is the improvement of Southwark Bridge. This 
bridge occupies a good position, but its use is 
marred 


by the nature of its approaches and it 
appears to us that it would be better to improve 
roaches—or entirely reconstruct South- 

wark Budge if necessary—ra' than to encumber 
the navigation of the river with a new bridge at 


the same time retai one which is 
retaining comparatively 


For the relief of London Bridge from the traffic 
between the districts to the east of it, three plans 
are available; namel Boge the: construction of a 
new bridge lower lee river, secondly, the 
construction of tunnels under the river, and third, 
the establishment of commodious ferries. In 
favour of the first of these alternatives there is 
much to be said, and it undoubtedly, if carried out, 
would afford far better accommodation than either of 
the others. Of course, o to the vested interesta 
involved, the construction of such a bridge would 
meet with a most powerful opposition, but we 
believe that at no very distant date this opposition 
will Ht aang that not many years will 
elapse before the often suggested scheme of a bridge 
in the neighbourhood of the Tower will be carried 
into execution. 

As regards the second mode of accommodating 
the eastern traffic, namely, by the construction of 
tunnels, we believe that itis unfitted for adoption 
within the City limite on account of the difficulty of 
the approaches on the northern side of the river. 
Further to the eastward, say in the neighbourhood 
of the Isle of Dogs, where the shores are low, and 
where a bridge would be out of the question, we be- 
lieve that a communication by tunnel under the 
river could be carried out with considerable benefit, 
and we are glad to hear that such a scheme is now 
under the consideration of the Metropolitan Board 
of Works, As far as materially relieving London 
Bridge is concerned, however, we believe tunnels to 
be unavailable. We now come to the third and last 
alternative, namely, the establishment of commo- 
dious steam ferries capable of conveying not 
only gers, but horses and vehicles. We 
record in another column the commencement on 
Monday last of the first of these enterprises, and we 
have there —— our opinion that it is likely to be 
of considerable service, At the same time, as we 
pointed out three weeks ago, we think that a ferry, 
if it is to materially relieve London Bridge, must not 
only have good approaches on each side of the river, 
but must be free from toll, its working expenses being 
defrayed by the Corporation. There is ample ex- 

rience to prove decisively how seriously the use- 

ulness of a bridge is reduced by even a small toll, 
and there can be no doubt that this experience will 
be repeated in the case of aferry. As the cheapest 
of the three alternatives for accommodating traffic 
to the eastward of London Bridge good ferries are 
well deserving of attention, and if established they 
are calculated, whether free or otherwise, to do 
much towards creating certain lines of traffic which 
at a later period it may be found desirable to 
accommodate by tunnels or bridges. 

While, however, some fairly accurate general 
— may be formed as to the relative advantages 
of different modes of affording better accommodation 
to the traffic between the north and south of our me- 
tropolis, it is undeniable that the data which alone 
would enable precise deductions to be arrived at, 
do not exist. What is required is a complete analysis 
for a short period of the whole of the traffic flowing 
over our metropolitan bridges. As ae 
trian traffic, it would of course be impossible to 
organise a system of registration, but in the case of 
vehicles their destination and the place from which 
they had come, might, we think, be ascertained 
for, say, two} or three days, without giving rise to 
any serious inconvenience. If then each of the 
vehicular journeys thus regi was marked on 
a map of don by a straight line drawn between 
the terminal points of the journey, then the points 
at which bi would be of the greatest service 
would be denoted by the closeness of the intersec- 
tions of the lines, and i 


tigation of this kind would be great, but not 
we think, than the im of the sub 
mands, Even, however, if such a th 
tigation as we have just be 
out, we trust that before the matter goes any 
pene by London Bridge be all 
present by may be at all events ap- 
i y analysed, and we think that the Court 
of Common Council would be acting wisely if they 
at once eg initiative in the affair. As we 
stated on a former occasion, London Bridge, al- 
thcongh anche the eqsteel af Gia Chaananiiea st 
@ structure which the Court of Common Council, 








or any other similar body, will be allowed to deface 
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senselessly, and ia defiance of public opinion, and 
it will be better for the Council that it should grace- 
fully take cognizance of that opinion and verify the 
wisdom or otherwise of its conclusions by thorough 
investigation, than that its powers should be cur- 
tailed, and that having proved itself incompetent 
for some of ita duties, those duties should be placed 
in other handa. 

In conclusion we regret that we must refer again 
to the character of the mode of widening the bridge 
which has been designed by Mr. Horace Jones and 
Mr. Charles Hutton Gregory, and accepted by the 
Council, It has been urged in certain quarters that 
this scheme has been judged too harshly, and con- 
demned too hastily by many who have criticised it. 
That it has been judged harshly is true, but that it 
most decidedly deserves all the condemnation it has 
received we thoroughly believe. We are quite ready 
to admit that had the widening of the bridge been a 
proved necessity, and economy a primary conside- 
ration, the scheme of Mr. Horace Jones and Mr. 
Gregory would have been perhaps worthy of com- 
mendation rather than the reverse. But in the 
case of London Bridge both these condoning circum- 
stances are wanting, and the proposal of sucha 
scheme is, we maintain, utterly unjustifiable. If 
London Bridge has to be widened at all the work to 
be done is to enlarge one of the finest architectural 
monuments in the richest city in the world, and in 
such a case all questions of economy become sub- 
versive to the maintenance of the original beauty of 
the structure, If altered as Messrs. Jones and 
Gregory propose, London Bridge would be rendered 
simply hideous; and in place of being a credit it 
would be rendered a disgrace to the engineering art 
of the nineteenth century. To our minds, however, 
the necessity for widening London Bridge has not 
yet been proved at all. 


MR. HOPE AND THE SEWAGE 
QUESTION. 

We have been favoured with a copy of a pamphlet 
recently issued by Mr. Hope, entitled * Food Manu- 
facture c. River Pollution; a Letter addressed to 
the Newspaper Press of England.” We need 
scarcely remind our readers that Mr. Hope has long 
been the champion of sewage-farming. With him 
irrigation of the land by sewage is the only remedy 
or panacea for the evils which civilised humanity 
suffers from its refuse. This idea he has upheld 
with a persistency and enthusiasm which is to 
be admired, although various opinions may be held 
in regard to the prudence which Mr. eH has 
shown in the course which he has for years adopted. 
In the present, as well as in most other of Mr. 
Hope's effusions, either as brochures or as letters to 
the press, that gentleman has long laid aside any 
pretension to modesty in the expression of his views, 
as they have been invariably urged with plenty of 
fortiter in re, but with rarely any of the suavifer in 
modo. While Mr. Hope denominates all his opponents, 
‘*not merely enthusiasts but positive fanatics,” he 
has forgotten that he has laid himself open to the 
charge of dogmatism not usually found in men of a 
truly philosophic turn of mind. Auf Caesar aut 
nullus, freely translated—himself and no one else— 
is Mr. Hope's practical maxim in the sewage ques- 
tion. 

Soon after his introductory remarks Mr. Hope 
falla foul of the press in the following terms, 
He says: ‘Yes, gentlemen, you are the prin- 
cipal causes of the continued pollution of our 
rivers. You will, perhaps, rub your eyes on 
reading this accusation, and declare that many 
and great as may be the evils which you bring on 
your unhappy country, you are at least guiltless of 
oe scr rivers. But although you may not 
ave brought about their pollution, yet you are 
directly responsible for its continuance, for it is in 
your power to put a stop to it any year that you 
please.” Mr. rope proceeds to say that it is with 
the hope of converting the press from its previous 
sins of omission that he now addresses them. 

Mr. Hope, as might be expected, then turns him- 
self to the task of detailing his own labours. Among 
others he addressed “‘a body bearing the odd 
title of the ‘Coal, Corn, and Finance Committee 
of the Corporation of London.’” This Com- 


mittee seems to have been peculiarly obdurate in 
ita character, for, after vainly informing them in 1865 
of what had already been done to give them a know. 
ledge of the exigencies of the sewage question, Mr. 
Hope was obliged, he says, to fall back on Solomon. 


He remarks, ‘‘ I ventured to address the Committee 
as follows: * And further by these, O Committee, be 
admonished : of making books there is no end ; and 
much study is a weariness to the flesh.’ ‘Truly 
there is a time for all things, as the same great man 
has said ; the time for the multiplying of words is 
now surely at an end, and the time for action has 
arrived,” 

This remonstrance with the Corporation, made by 
means of a letter addressed to the Metropolitan 
Board, completes a long list of denunciations against 
Prime Ministers, Home Secretaries, the Press, the 
Corporation and the Metropolitan Board, arising 
from the accumulating wrath of Mr. Hope, that 
now culminates in the pamphlet we are quoting 
from. The House of Commons then comes under 
his reprobation, for Mr. Hope says that ‘it is well 
known that men of science are held in abhorrence 
by all Government departments, and by the House 
of Commons, and it must be admitted with some 
show of reason, for too often it is not the man of 
real scientific knowledge with whom ‘ the above’ are 
brought into contact, but either charlatans, or pe- 
dants with one idea; and a pedant mounted on his 
hobby is a person whom all Governments ought to 
dread.” Will Mr. Hope forgive us asking whether 
the thought has ever crossed his mind as to how far 
a past and the existing Government may have been 
inclined to regard him as resembling the character 
he thus depicts, and that hence his schemes and 
views have not been adopted by such authorities ? 

There is, however, one refreshing element for the 
consideration of the public. According to Mr. 
Hope's opinion, ‘‘ The members of the Royal Com- 
mission, and of the Committee of the British Asso- 
ciation, of which latter I have the honour to form 
part, may claim to have a complete knowledge 
of the sewage question.” Possibly this may be the 
case, but when, as we have recently shown, the 
conclusions of the Royal Commission and of the 
Committee of the British Association, have been in 
many respects directly in opposition to each other, 
many sensible persons may question the authorita- 
tive position of either or both of these bodies, 
especially as that, at the recent meeting of the 
British Association, it was stated that while fands 
were wanting, the defect was supplied by the libe- 
rality of one of the members of the committee. A 
perusal of the “ British Association’s Sewage Com- 
mittee Report” will show that, from 1870 to 1874 
inclusive, the major portion of the reports was 
occupied with a description of the results obtained 
by sewage irrigation on the Breton (Mr, Hope’s) 
farm, a circumstance that at least indicates any- 
thing but an impartial view of sewage utilisation, 

The recently issued commission of the Local Go- 
vernment Board intended to examine all the exist- 
ing sewage schemes is next referred to, and on this 
Mr. Hope expresses the wish that there may be a 
final inquiry into the question for the following 
reasons: Ist. ‘‘ Because everything in the way of 
broad general principles hasyears ago been learned by 
analysis, experiment, and observation, and is already 
familiar to men of science, and even to some mem- 
bers of Parliament, especially in the Upper House, 
although such knowledge has not yet penetrated 
into the Cabinet.” 2nd, 3rd, and 4th, because the 
present Government seems awakening to the neces- 
sities of the subject, as evidenced by recent legisla- 
tion, and lastly, as evidenced by letters to the 
press that the Fourth Estate have made up their 
minds that something must be done. 

We have thus stated the chief grounds of com- 
plaint that Mr, Hope charges on public bodies and 
private individuals. He next turns to the remedies 
which he proposes. The essence of his appeal is to 
the press in the following terms: “I venture to 
appeal to you, gentlemen, to publish articles on the 
sewage question every Saturday, or at all events 
every second Saturday for the next three months 
. . . It may be predicted, with absolute confidence, 
that if you take it up in this energetic and obstinate 
manner, a good Pollution of Rivers Bill will be 
passed next session. If not, after my warning, 
coroners’ juries will be justified in bringing in a 
verdict of ‘manslaughter’ against you in every case 
of enteric fever.” 

We are truly thankful that we are free from this 
awful prospect. Mr. Hope is fully aware that with 
scarcely an — our columns have shown one 
if not more articles on the sewage question, weekly, 
for some years past. We must leave our contem- 

raries to contemplate the moral and physical 





dangers which Mr, Hope's warning indicates in their 





neglect of the duty thus apparently incumbent on 
them. 

But it will be naturally asked by what right does 
Mr. Hope claim to be the censor of all kinds and 
condition of authorities? He admits that his letters 
to the 7imes and Economist. have been of no ayail, 
and quoting his own words, he also admits that as 
regards the ‘* Nineteenth Century British fool” he 
has been braying that fool in the mortar to no pur- 
pose. He states that to remedy the mistakes of all 
others that he saw on all sides “ I embarked in the 
Romford Sewage Farm. My knowledge of the 
matter was exact, and, therefore, I had full and 
complete reliance upon it.” Mr. Hope goes on to 
say what he did to insure the successful result that 
he not only aimed at but was sure of attaining. 
What he really did is too well known to be here re- 
described. But it seems the results have not been 
successful. 

At page 25 of his pamphlet Mr. Hope begins to 
recount his failures and their causes. He starts 
with the abortive Maplin Sands scheme, the defect 
of which he casts on the Metropolitan Board of 
Works. The history of this affair is too well knewn 
to require repetition in our columns, 

Next, Mr. Hope describes his last and most dis- 
tressing failure in respect to the Romford farm, and 
at page 3] enters into a series of explanations of the 
causes of this failure. The particulars of this have 
been already noticed at page 208 ante, and in the 
following issue Mr, Hope entered into some expla- 
nations making the cause of that failure more clear. 
Suffice it to say that at present Mr. Hope charges 
the Romford Board with literally robbing him in 
regard to the quantity and quality of sewage they 
send to his farm. Why did not Mr. Hope think of 
the motto Caveat emptor, before he first entered 
into the bargain with the Romford authorities ? 

We have placed before our readers the most 
important points of Mr. Hope’s address to the 
press of England. We are sorry that he has thus 
committed such crudities to print. No man has yet 
been found equally capable of carrying out sewage 
irrigation with success for farm purposes. But Mr. 
Hope, like the precipitationists, has failed simply 
through being too sanguine, It is but just a month 
ago that the Native Guano Company at the annual 
meeting, equally denounced the action of the press 
(see ante page 234). Thus both irrigatiorists and 
precipitationists have turned round on the only 
hope they have for success, and which they have 
abundantly used and abused. It would serve 
both right if in the future the Fourth Estate left 
them to flounder in the sewage muddle into which 
each have voluntarily and deliberately plunged. 

In conclusion we have to urge on each the 
exercise of more common sense and public spirit, in 
place of a persistent adherence to apparent self- 
interest in fostering individual schemes. It is pretty 
well admitted by both parties that under the 
majority of circumstances, precipitation, irrigation, 
and filtration should be combined. Why, therefore, 
should this insane rivalry be maintained? It has 
neither the object nor end of facilitating the solu- 
tion of the sewage question. Its actual effect is 
that of still further delaying action on the part of 
the Government and local authorities. Conse- 
quently the public health is actually suffering 
chiefly Quen the folly of its professed advocates, 
and on them alone does this serious responsibility 
rest. 








LATENT HEAT. 

As the theory and laws of the phenomenon of 
latent heat are so closely connected with the 
formation and expansion of steam, some notes on 
the subject will, we believe, prove of interest to 
some of our readers. In these notes we shall of 
course have to deal with facts with which many of 
our readers are perfectly familiar ; but there are other 
matters which may not be so generally known, and 
which may be of service. 

If we take two liquids of different temperatures, 
we know from experiment, that by mixing them, we 
obtain a resultant temperature equal to the mean 
of the two original temperatures. For instance, 
if the temperature of one liquid be 50 deg., and that 
of the other one 90 deg.» by mixing them we obtain— 
supposing the specific heat of the two liquids to be the 
same—a mixture, having a temperature of 70 deg. 
But suppose we take a pound of ice, and place it in 
a vessel containing a pound of water at 174 deg. 
Fahr. (78.8 deg. Cent.), we shall find that as soon as 
the last piece of the ice has melted, the water wil 
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be at a temperature of only 32 deg. Fahr. (0 deg. 
Cent.); the question naturally arises, what has 
become of the missing 142 deg. of heat? Itis evident 
that there must be some law other than the one we 
first observed, to account for this apparent loss of 
heat: and we find that it has been absorbed in chang- 
ing the pound of ice from the solid to the liquid 
state, and lies concealed in the water. To this 
amount of heat, which is not in any way sensible 
to the thermometer, is given the name of * i:eat of 
liquefaction,” ‘‘ heat of fusion,” but most generally 
the “‘latent heat’ of the substance. 

As the term specific heat will frequently occur 
in our remarks further on, we wish to divert fora 
while from the subject under discussion, to say a 
few words about this specific heat; and as these re- 
marks must of a necessity be brief, we hope to go 
more fully into the subject at some future time. 

Suppose we take two vessels, one containing 
1 lb. of water and the other one 10 lb. of water, 
and expose them tosuch a source of heat that equal 
amounts of heat will enter each vessel at equal in- 
tervals of time ; we shall find that when the tem- 
perature of the | lb. of water has risen 10 deg., that 
of the 10 1b. will have risen only 1] deg. Now as 
ten units of heat have entered each vessel, it follows 
that it requires ten times as much heat to raise 
10 Ib. of water 1 deg., as it does to raise 1 lb. of 
water the same amount; and as similar results are 
obtained with other substances, we may conclude 
that the amount of heat required to raise different 
weights of the same substance 1 deg., must be 
proportional to these weights. Now suppose we 
take four vessels containing respectively 1 lb. of 
water, | lb. of mercury, 1 lb. of silver, and | lb. of 
iron, and as before, expose them to such a source 
of heat that each substance in the same interval of 
time will receive the same amount of heat. Having 
placed a thermometer in each vessel, upon observa- 
tion weshall find that when the water hasrisen | deg., 
or, in other words, when it has received one unit of 
heat, the other substances will indicate a much 
higher temperature, as shown in the following Table. 
We there find that one unit of heat will raise a 
pound of mercury 30 deg.; consequently, it will 
only require 1, or 0.033 of a unit to raise it 1 deg. 
In this manner, by taking water as unity we can de- 
termine the fractional part of this unit required to 
raise equal weights of any other substances ] deg, 
Chis fractional part, which is shown in the third 
column, is called the specific heat of the substance. 
Temperature, with 


y me of ° 
Name of Application of one 


Specific Heat. 











Substance. Unit of Heat. 
deg. 
Water... ...| 1.0 1.000== 
| 
_m oS a 8.8 o1u=! 
| 8.8 
j 
Silver os! 17.5 0.057= Jt 
| 17.0 
Mercury ... i 30.0 0 033=< 
a 





From the above Table we also learn, that at the 
same temperature, water contains 8.8 times as much 
heat as the same weight of iron; 17.5 times as much 
as the same weight of silver; or 30 times as much 
as the same weight of mercury. If we were to ex- 
amine a more extended Table of specific heats we 
should find that water at the same temperature 
and for equal weights, contains more heat than any 
known substance; and for this reason, the specific 
heat of different substances is always expressed by 
the fraction obtained by comparing the amount of 
heat required to raise | lb. of the substance | deg., 
to that required to raise 1 lb. of water 1 deg. 

There are two methods of obtaining the specific 
heat of different substances, viz., the method of 
cooling and the method of mixtures. ‘The first 
method is founded on the fact, that the time re- 
quired to cool equa! weights of different substances, 
under exactly the same conditions, through the same 
number of degrees, is proportional to the heat they 
respectively contained, in other words, to their 
specific heat. The great objection to this method 
consists in the difficulty of obtaining the substances 
under precisely the same condition ; and although 
Regnault designed a very ingenious apparatus to 
overcome this difficulty, and made many very ac- 
curate experiments with it, he could not obtain any 
very satisfactory results; but found that it was 
much more accurate with liquids than with solids. 





The second method is by far the most accurate 
of any yet devised, and simply consists in heating 
the substance to a known temperature, plunging it 
into a known weight of water and observing the 
amount of heat communicated to the water. This 
amount of heat being proportional to the specific 
heat of the substance, we have a ready means of 
calculating it. For instance, suppose we take a 
pound weight of copper at 300 deg. and plunge it 
into a pound weight of water at 50 p ; the copper 
will give up its excess of heat, and each will finally 
attain a temperature of 72 deg., the copper thus 
losing 228 deg. of heat, and the water gaining 22 deg. 
From this we learn, that the pound of copper has 
parted with 22 units of heat, while its temperature 
has fallen from 72 deg. to 300 deg., consequently, 
it must take 24, or 0.096 units to raise the tempera- 
ture of a pound of copper 1 deg., therefore 0,096 is 
the specific heat of copper. Ina similar manner, the 
specific heat of other substances can be obtained ; 
and to make these solutions general We can reduce 
them to the following algebraic form. 

Let W=weight of water. 

» #¢ =temperature of water. 

» A= . » mixture. 

» w =weight of substance. 

» T =temperature of substance. 

» 3 =specific heat required. 

Then we have 
(M—t) W=units of heat the water gains. 
(T—M) w S8= a .. substance loses. 
and since the gain must equal the loss 
(T -M)wS=(M—t) W 
eSae in +s 

(t—M) w 

Since the apparatus which holds the water must 
change its temperature with the water, the above 
formulais not strictly correct, unless we take this 
change into account, but we can easily do so when 
we know the weight and specific heat of the sub- 
stance of which the vessel is constructed. 

Let w’=the weight of the vessel. 
» #& =the specific heat of the vessel. 
then our formula becomes 
(M—t)? (W 4+! s) Sot ae 

(T—M)* w 

The following are the principal results obtained 
from experiments by Dalong and Petit, Regnault 
and others : 

(1.) The specific heat of the same substance in- 
creases with the temperature. Consequently, the 
actual unit of heat should he taken as the amount 
of heat required to raise ] lb. of water from 32 deg. 
Fahr. to 33 deg. Fahr. in British units; and as the 
amount of heat required to 1 kilogramme of water 
from 0 deg. Cent. to 1 deg. Cent. in French units, 
and the Centigrade scale. 

The following Table shows the specific heat of 
water at different temperatures : 

Temperature. 


s= 


Specific Heat. 


Odeg.C. (32 deg. F.) 1.0000 
20 68 1.0012 
40 104 1.0030 
60 140 1.0056 
80 176 1.0089 

100 212 1.0130 
140 284 1.0232 
180 356 1.0364 


The following Table shows the mean specific 
heat of various metals at different temperatures, 
from experiments by Dulong and Petit : 








Temperature. 
Substance. = one 
Between 0° &100° C. Between 0° & 300°C, 
32° & 212° F. 82° & 572° F. 
Iron... 0.1098 0.1218 
Silver 0.0577 0.0811 
Copper 0.0049 0.1018 
Platinum .,,.! 0.0835 0.0355 


(2.) The specific heat of all substances is greater 
in the liquid than in the solid state, This can be 
seen from the following Table : 


Substance. Solid. Liquid. 
Mercury 0.0248 0.0338 
Bromine | 0.0843 0.1109 
Sulphur 0.2026 0.234 
Bismuth , 0.08084 0.0863 
Pee See 0.0562 | — @.0687 
Phosphorus ... ese 0.1887 | 0.212 








Bo The specific heat of any substance is dimi- 
ished by any cause which increases its density. 


4. Water has a greater specific heat than any 
known substance, while mercury, having one of the 
smallest, is consequently very easily warmed and 
cooled, which makes it specially adapted for use in 
the thermometer, 

5. The specific heat of different substances, is in 
an inverse ratio to their equivalent weights, or to a 
submultiple of the latter. 

Having so far considered the subject of ific 
heat, we think we have given a sufficient number of 
the leading facts to enable us to continue our con- 
sideration of latent heat, and before discussing the 
laws of this phenomenon, it would perhaps be better 
if we gave a few more familiar examples. One of the 
most familiar 1s the common freezing mixture, which 
generally consists of equal parts of pounded ice or 
snow and salt, which produces a reduction of tempera- 
ture to about 16 deg. Cent. (3.2 deg. Fahr.), and is 
often used for making ice creams, &c, If, instead 
of the salt, we used three parts of crystallised 
chloride of calcium at 0 deg. Cent. (32 deg. Fahr.), 
and two parts of snow, we obtain a far more 
powerful freezing mixture, the ee falling 
to about ~ 45 deg. Cent. (—49 deg. Fahr.), and quite 
suflicient to freeze mercury. The salt in the first 
instance melts the ice, the water thus formed in its 
turn melts the salt; so we have both the solids 
changing to the liquid state simultaneously, conse- 
quently absorbing a large amount of heat. Fora 
similar reason, the solution of most salts in water 
is accompanied by the absorption of a large amount of 
heat; nitrate of potash and chloride of potassium 
both cool the water in which they are dissolved, A 
useful machine is now made for freezing water with- 
out the use of ice, which cannot always be obtained, 
by mixing together powdered sulphate of soda and 
common hydrochloric acid. ‘The apparatus consists 
of an upper and lower thin metal chamber, the upper 
one having two inner casings and an interior re- 
volving cylinder, capable of being turned by a handle 
at the top. The freezing mixture is placed in the 
inner casing, and the water to be frozen in the outer 
casing and in the revolving cylinder. Several vanes 
are fixed on the outside of the cylinder, so that when 
it is turned by the handle, the acid and sulphate are 
kept constantly mixed. After sufficient ice has been 
made, the water is drawn off into the lower chamber, 
which is prepared for holding a number of bottles of 
wine to be cooled by this liquid. 

(To be continued.) 


THE THAMES STEAM FERRY. 

A wor« of considerable public utility and importance 
was inaugurated on Monday last by the Lord Mayor and 
the chief dignitaries of the City of London, who assembled 
in state at Wapping, to screw one of the piles of the in- 
tended wharf of the Thames Steam Ferry Company. The 
company, which numbered about 206 gentlemen, and 
included the Mayor of Gravesend, embarked on board a 
steamer frem Allhallows Pier at 11 o'clock, and steamed to 
the site of the works, which is about 14 mile by water 
below London Bridge. Having landed on the staging of 
the works the ceremony of screwing a pile was performed 
by the Lord Mayor, after which the company proceeded to 
luncheon, which was served in a marquee erected on the 
site of the proposed wharf. The chair was occupied by 
Mr. Edmund Waller, the managing director of the com- 
pany, and the vice-chair by his co-director, Mr. Edward 
Vickers. After luncheon the usual loyal and complimentary 
toasts were proposed and responded to, the band of the 
Honourable Artillery Company being in attendance through- 
out the proceedings. 

The scheme of a ferry across the Thames from Wapping 
to Rotherhithe originated several years since with M1. 
E. 8, Bulmer, a City merchant, who, after maturing his 
plans, had to obtain the sanction of the Conservators of 
the Thames and the consent of the Corporation of London. 
These he at length succeeded in obtaining, and circum- 
stances have so happened as that the inaugural ceremony 
has taken place at a very seasonable time, just, in fact, 
when the question of the widening of London Bridge is 
uppermost in the mind of the public. That the proposed 
ferry will contribute greatly to relieve the traffic of London 
Bridge there can be no doubt whatever, and the leading 
merchants and tradesmen at the East end of London, as 
well as the dock companies, have given their hearty ap- 
proval to the scheme. ‘The site selected for the ferry is in 
every respect a most appropriate one ; it adjoins the Thames 
Tunnel, and is, consequently, in close proximity to the 
London Docks and the St. Katherine’s Docks on the Mid- 
dlesex side. On the Surrey side the landing-place will be 
made at Church Stairs Wharf, which is conveniently situated 
with regard to the Commercial Docks. The saving in 
distance which the ferry will effect is not te be measured 
by the river distance of a mile and a balf from London 
Bridge, but by the road, which is nearly two miles on the 
Middlesex and quite two miles on the Surrey side. Nor is 
distance the only element of , inasmuch as a great deal 
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of valuable time is wasted daily in an overgrown traffic 
dragging its way along a series of tortuous and undergrown 
thoroughfares. 

The nature of the works will be gathered from the 
above engraving, which shows an elevation and a plan 
of the landing stage at Wapping with the ferry boat in 
position for loading. On the whari—or rather wharves, 


for there are two, and which are known as the Tunnel Wharf | 


and the Londonderry Wharf—will be erected a block of 
warehouses five floors high, and in which the hydraulic ma- 
chinery will be placed. The hydraulic power will be ob- | 
tained from an engine and an accumulator having a ram 
20 in. in diameter with a 22-ft. stroke. The river walls of 
this wharf are partially built, the contractors for this por- 


tion of the works being Messrs, Henry Lee and Sons. From | 


the wharf a landing stage or jetty will project 100 ft. out 


over the river, the jetty having a width next the wharf | 


wall of 22 ft., and of 36 ft. at the further end. It will be 
constructed chiefly of wrought iron with oak decking and 
will have a gangway railed off for foot passengers on either 


side. The jetty jas well as the other portions of the river | 
structure willj be carried on cast-iron colamna, varying | 
from 3 ft. to 5 ft. Gin. in diameter, screwed down about | 
16 ft. into the bed of the river and filled in with cement con- | 


crete. The columns and girders are being supplied by Messrs. 


Hawks, Crawshay and Co. From the jetty a rising and | 


falling platform, 36 ft. wide, extends for a length of 70 ft. 


forwards to the point where the ferry boats will lie along- | 


side. The hydraulic apparatus—which has been designed 
by Mr. F. E, Duckham, the company’s engineer—is ar- 
ranged on either side of this platform. There will be two 
powerful hydraulic rams on each side of the platform, and 
these will be coupled and connected so as to move simulta- 
neously and thus preserve the horizontal position of the 
platform notwithstanding any unequal loading. The object 
of the platform is to enable the ferry boats to load and un- 
load with facility at all states of the tide, which has a rise and 
fall of 20 ft at. this point. Like the jetty, the platform will 
be constructed principally of wrought iron and decked with 


oak. Outside the landing place will be a couple of dolphins | 


for maintaining the boats in position against the influence 
of the tides. The hydraulic machinery is being made by 


the East Ferry Road Engineering Works Company, Mr. | 


John Gibson being the contractor for the pierwork. 


The boats for carrying the traffic will at first be two in | 


number, others being added as circumstances may justify. 
The boats—one of which is nearly built—will be square 
ended, so that traffic can be carried on over either end, the 
vessel not having to turn at either pier. They will be 83 ft. 
in length and 42 ft. wide over ‘the paddle-boxes, and it is | 
intended that they shall make a passage every fifteen mi- 
nutes. Each boat will accommodate an average of twelve 
pair-horse wagons placed in three rows down the deck, and 
a large number of foot passengers at each side. The boats 
are being built by Messrs. Edwards and Symes, and they | 
will be fitted with engines of 30 hopse power by Messrs. 
Maudslay, Son, and Field. The engines will be independent 
so that the boat may be turned upon her own centre when 


necessary. The estimate for the two ferry boats is 16,360/.; | 


for the jetty, lifts, engine houses, machinery, &c., 20,0007. ; 
for the buildings and repairs at the wharf on the Middlesex 
side, 15,000/., and for that on the Surrey side 5000/., making 
a total outlay of 56,360/. The landing stage at Rother- 


hithe will be similarly arranged to that at Wapping, subject | 
to such modification as local circumstances may require. | 
The architects for the warehouses, &c., are Messrs. Stenning 
and Tyerman. The opening of the ferry for public traffic | 
| is expected to take place early in April next, meantime the | 
question of widening London Bridge can well afford to be 


| allowed to rest. 





AN EARLY AMERICAN RAILWAY. 
As everything connected with the early history of rail- 
| ways is of great interest just now it will not be amiss to 


| 





centre to centre, and formed a nearly continuous stone walls 
It was claimed that the construction of the road was superior 
to any other other in the world! Oa the 27th of July the 
“ De Witt Clinton” locomotive was put upon the road, and on 
the 30th an experimental trip was made, but the speed did 
not exceed 7 miles per hour. Although a better result was 
attained when coke was substituted for coal, the engine was 
eventually returned for alterations. It was again tried on the 
8th of September, but there was a difficulty with the feed 


| pipe, and the engine was unable to peform the return trip. 


| give a few particulars of the Mohawk and Hudson Rail- | 


road. We are indebted for the following facta to a paper 
read by Mr. J. Munsell before the Albany Institute, on the 
20th of April, 1875, and since reprinted in a separate form. 
It appears that in 1812 a pamphlet was published for the 
purpose of explaining the superior advantages of railways 
and steam carriages over canal navigation, particularly on 
| the peculiarly favourable route from Lake Erie to the 
Hudson, which had been the ancient trail of the Indians. 
Mr. Stevens, of New Jersey, endeavoured to persuade all 
who were engaged in public improvements, that railroads 
were cheaper and more effective, as well as far more rapid 
| in transit than was possible to be attained by water. Mr. 
Featherstonhaugh, of Schenectady, also put in a plea for 
| railroads. The great canal enterprises in which the State 
was at that time engaged overshadowed for the time the 
| railroad’ scheme, but no sooner was the Erie Canal com- 
pleted than a system of railroads parallel to its course was 
| proposed. A writer in the Albany Argus of 1825, urged 
| upon capitalists the absolute necessity of entering upon the 
| construction of a railroad to Schenectady, to prevent the 
| city from going to decay through the rivalry of Troy. We 
| find accordingly, that in November of that year it was an- 
| nouneed agreeably to the statute that an application would 
| be made to the next legislature for an Act to incorporate a 
| company to construct a railroad from Schenectady to the 
| Hudson at Albany, or Troy, as deemed advisable. 
The project was brought before the legislature early in 
| the session of 1826 in the form of a Bill to incorporate the 
Mobawk and Hudson railroad. It was discussed in the 
Assembly on the 10th of March, and Mr. Munsell gives 
some amusing instances of the arguments advanced by some 
of the legislators. The Bill passed the Assembly on the 
| 27th of March, 1826, incorporating the company with a 
capital of 300,000 dols., with liberty to increase it to 
500,000 dols. This was the first charter of what became a 
| successful passenger railroad on the American continent. 
The South Carolina road was incorporated nearly two years 
| tater, and its construction began in 1828. The Delaware 
| and Hudson, and the Baltimore and Ohio roads were also 
begun in 1828. The first two practical locomotives built 
in America, were constructed at the West Point Foundry, 
New York City, for the South Carolina line, and the trial 
trip was made in 1830, The third was the “ De Witt Clin- 
| ton,” built at the same establishment forthe Mohawk and 
Hudson line, and put in operation about a year later. 
Although the issue of stock was commenced in June, 
| 1826, ground was vot broken until July, 1830. The road 
was supported upon square beds of rubble, in which a heavy 
stone block was imbedded, each pier containing 11 cubic feet 
of block and rubble stone. The piers were distant 3 ft. from 





On the 17th of September, 1831, a locomotive which had 
been ordered from Stephenson (similar to those on the 
Liverpool and Manchester line) was placed on the road. it 
was not however until the 22nd of September that the 
directors advertised a regular service of passenger trains, and 
the precise date at which the complete success of the effort 
was crowned by a grand excursion appears to be the 24th of 
September, 1531. A large number of officials were invited, 
and it was intended that the English engine, named the 
“ Kobert Fulton,” should move an imposing train. But there 
was a difficulty with the feed pipe, and eventually the 
American locomotive the “ De Witt Clinton” started with 
atrain of three carriages, the others following by horse 
power. The frontispiece of Mr. Munsell’s pamphlet gives a 
representation of a portion of the train from a silhouette cut 
out at the time. The carriages were stage-coach bodies 
placed upon trucks and supported by thorough braces. The 
tender was a platform upon a truck, on which fuel was 
placed with provision of a tank at the half-way house for 
water to carry the train through. Such then was the de- 
finite opening of the first chartered railway in the United 
States. It was not the earliest railway in that country, the 
South Carolina and the Baltimore lines, though originated 
subsequently, were opened prior to the Mohawk and Hudson 
Railway. It was however undoubtedly the first in the State 
of New York. The daily average of passengers during 
August (when the line was only worked fitfully and partly 
by horse power) was 180; in the following month it had 
risen to 322. Mr. Mansell gives a list of “the names of 
such invited guests as have survived the lapse of time and 
memory.” Three of their number were still living in May 
of this year. He also furnishes some amusing particulars 
of the subsequent difficulties of the directors with the turn- 
pike authorities, who compelled them to construct an unpro- 
ductive branch—a proceeding which we need hardly re- 
miud our readers has not been altogether unknown in the 
later history of the railway system. 








AMERICAN SMALL Anms.—The Sharpe Rifle Somneey of 
Hartford is experimenting with a new rifle which can be 
fired three times in a second. 
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ON THE TRIALS OF SCREW STEAMSHIPS.* 
By Me. Wr1.11am Denny, Dumbarton. 

Iw the course of any research it is good to look back now 
and again to discover whether it is as fruitful or successful 
as we might - The research into the trials of screw 
steamships will be found eminently needful of such a 
survey, and not unlikely to benefit by it. This Association 
has more than once deeply intere itself in the subject, 
and it is therefore not unreasonable to expect that it will 
do so once again. There now exist a pen 98 of exact 
and careful trials made by private builders and engineers, 
from which it would be easy to choose a selection illustra- | new, and as it may be called 
tive of their state, but it is preferable for this purpose to | I am now advocating. 





in the Admiralty trial sheets half boiler 
be found added to the maximum i some- 
times, but not frequently, what seem to be quarter and three 
quarter boiler power trials. These 
combined with those of maximum speed are the is di 

progressive system of trials, | parisons have been made 























use the Admiralty trial sheets, as being not only the 
results of careful and accurate observation, but from their 
origin less liable to dispute than the others. These Ad- 
miralty trial sheets may be taken as containing the best 
Fpecimens of the system now in use. 

This system is essentially statical, and consists, in regard- 
ing the steamer’s performance as conditioned, and from 
one point of view. The system I ask you to endorse is 
dynamical, and regards the steamer’s performances through 
every variation in power and speed possible to her hull and 
engines 

lhe present system is to run a steamer two, four, or six 
times consecutively backwards and forwards over a measured 
knot at her maximum speed, noting the times and corre- 
sponding speeds of the runs. These runs meaned are held 
to reveal to us the amount of developed power required to 
drive the steamer at the speed attained under the cireum- 
Stances of the trial. And were the generally accepted 
theory true, that the power required for any speed, varies 
as the “‘cabe of that speed” and the one with which it is 
compared, we would have attained a knowledge of the power 
required to drive the steamer at any velocity possible to her. 
But this theory of the “cube of the speed” is an utter 
fallacy. It has deluded able men and still them. 
It has not one foundation in the solid ground of fact from 
which it is supposed to rise. The late Professor Rankine 
built his “‘angmented surface” formula upon it, uncon- 





Feuer read before the Mechanical Section of the British 





aim. Diagram Fig. 1 represents the curves formed from them. 
The horizontal scale is, starting from a zero point on the 
left, divided off into knots and tenths of knots, the vertical 
scale in a similar way representing the indicated horse 
. The speeds mentioned were marked off on the 
scale of knots and perpendiculars raised from them, which 
were intersected by horizontal lines running from the corre- 
sponding developments of power marked on the vertical scale. 
Through the points of intersection marked by small circles 

is drawn the curve of speed and power. This curve you 
can see at a glance shows the deve t of power neces- 
to gain any speed in the circumstances of the trial and 
withir. the limits of the maximum and minimum speeds. In 
a similar way curves of slip tages, revolutions per 
minute, and Admiralty midship-section constants can be 


set off. These in-the diagram are read by 
scales at the side. The construction of the other 
curves shown in Diagram Fig. 2, do not differ from t 


er 
described. Before consi the teachings of 
a short quotation from Mar rvsstana 
miralty trials delivered before 
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TABLE SHOWING PARTICULARS OF VESSELS REFERRED TO ON Of the Admira‘ty trials ~ 
ANNEXED DIAGRAMS the best specimens illustra- a0 wee 
SS tive of the progressive me- | e 
Name of vessel ...| H.M.S. Pan-Tah. | Hawes. | Meccs, | thod, are those of the 
| Prince Prince Consort. They were /~~ eetion wed 
P Consort. made within a very few 
a re S Seon GM POR ROI, SALE days of each other, and at 
‘ 1idship section Ms 8q t a 54 f x aq. ft. ; 3 5 aq. 4 a draught which varied 
mene cra pr hin 130 pi ape Fie 12m | iy Wy some bal inh ol ; 
‘ mn th, § , iad 2 ja Bela « difference. The mean speeds Fig. 1. 
Displacement 6430 tons 1820tons 1272 tons | 1910 tons were 7.8, 9.5, 10.3, 12.1, : s 
Time of trial Sep.24 July 1, April 1, and 13.1 knots, and such care has been evidently taken in miralty constants reads eqnally well for Professor Ran- 
—_ | 1s76. | making them, that, but for Se after practice a. ie A _ — ae is constants 1 dope ear ge 
Place of tri Pvmonth | Skelmcstte & tal ,, | miralty one would have fancied the authorities had plann: ha quantities in each equation are same at any 
See of trial ~~ Plymouth Skelmorlie SkelmorlieSkelmoriic | snd carried out a series of progressive trials with a definite | given speed, with the exception of the ares of midship sec- 


tion, and amount of a ented surface, which, however, 
being invariable do not affect the form of the curve although 
they necessitate a special scale for Professor Rankine's 
constants which you will find on the diagram. 

Of course the simple equation for the form of the curve 


alone is a= K, where V =velocity in knots P,=indicated 
horse power, and K =the height of the curve ordinate at 
the speed taken. Professor Rankine’s formula and the 
— ae C gpd oag toe er agate pn 
eeping this in mind will greatly facili your 
bension of the fallacy that ‘underlies and discredits 
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dividends will be at the maximum rate of 10 percent. on the 
A and Bstock, and 7} per cent. onthe Cand/New 

shares. These will absorb 21,9111. 14s., leaving 6051. 7s. 1d. 
for the reserve fund, which will then amount to 38351. 3s. 6d. 
The company entered their new offices and show-rooms 
soon after the last meeting, and are now mak a large 
gasholder tank at Neepsend in order to meet the great 
increase in the consumption of gas. 

Railway Improvements and Extensions at Deepcar.— 
The Manchester, Sheffield, and Lincolnshire Railway Com- 
pany are making strenuous efforts in order to obviate es 4 
possibility of a block on their system, such as that whic 
oceurred last autumn. In addition to having altered and 
extended their Victoria Station, Sheffield, they are laying 
down a number of new sidings at Deepcar, where the 
junction with the new line to Stocksbridge will be formed. 

‘our lines of rails, as sidings, about half a mile each in 
length, are being laid down, a large quantity of rock sareng 
had to be first removed. The new line to Stocksbridge anc 
Messrs. Fox and Co.’s steel works is progressing rapidly 
and will seon be finished. 

Messrs. Smith, Beacock, and Fawcett’s Works, Leeds.— 
Weare glad to find that the fire at these works, reported 
in our issue of the week before last, was confined to the 
old “round foundry” only, a building which, although 
interesting from its having been the origin of the works, 
yet formed but a very small section vf the present establish- 
ment. The producing power of the firm has thus not 
been materially affected, and the men are all at work as 
usual. 

Wombwell New Water Works Reservoirs.—The Womb- 
well (South Yorkshire) Local Board are about to construct 
two new reservoirs in order to carry out their scheme for 
the supply of the district under their supervision. The 
first reservoir will have a storage capacity of two million 
gallons, and will be situated at Jump. It will have a 
catchwater, overflow, and conduit. The other will have a 
capacity of one million gallons, and will be constructed at 
Skyers-in-Hemingfield. Other necessary works will be put 
in hand as soon as these shall have been dealt with satis- 
factorily 

The Price of Coal.—On Monday last the Sheffield Coal 
Company issued circulars advancing best house coal three- 
pence to tenpence per ton, but making no alteration in the 
prices of coke breeze, coke, or slack coal. 

Great Landslip on the Midland Railu ay Line.—On 
Saturday and Sunday last a great landslip occurred on the 
Derbyshire section of the Midland Railway line at Monsal 
Dale, near the Miller’s Dale tunnel. On Saturday the 
land was violently upheaved, large rocks were turned over, 
and others previously hidden, appeared on the surface. A 
large number of men, with engmes and cranes, were at 
once obtained, and worked all day on Sunday in order to 
prevent the line from being thrown down into the vale 
below. In order to effect this a large portion of the hill- 
side had to be removed, the traffic being carefally ‘conducted 
in the mean time. 

The Strike at the Parkgate Tron Works.—The men ont 
on strike at these works are having the sympathy and 
pecuniary support of their brethren in the district, and do 
not show any signs of giving in, although the management 
has offered to compromise the dispute by making the re- 
duction half of what was at first required, thus lowering it 
to a drop of 24 per cent., and threepence per ton. 

Extensive Improvements at Woodhouse Junction.—On 
Monday last a new passenger station was opened to the 
public at Woodhouse Junction on the line of the Man- 
chester, Sheffield, and Lincolnshire Railway Company, not 
far from Sheffield. ‘The station has waiting rooms, and the 
usual offices, the platform being 200 yards long, and a new 
road to the station about 700 yards in length. The chief 
improvements made, however, have been designed for the 
better accommodation of the heavy mineral traffic which 
has to be constantly dealt with. A long siding, to the extent 
of three-quarters of a mile, with a double set of rails, has 
been laid on the left of the main line for the passenger 
trains, the old lines being destined for goods traffic only. 
On the right there are two short sidings and not fewer than 
eight new sets of rails for the heavy traffic. Suitable lines 
have also been laid for improving the junctions with the 
Birley and Beighton branches, as well as a large new signal 
tower by Saxby and Farmer. 
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The Ebbw Vale Company.—It is announced that the 
Ebbw Vale Company will shortly resume operations at | 
Abersychan. 

Dunraven Adare Coal and Tron Company (Limited) .— | 


Vice-Chancellor Bacon has heard a petition for the winding- 
up of this company. The Vice-Chancellor said the petition 
wasa most improper one. It was not the object of the 
Winding-up Act that companies in temporary difficulties 
should be wound up. His Honour could find no trace of 
insolvency, and he could not adopt the view that the non- 
payment of the plaintiff's claim, under the circumstances, 
constituted an act of bankruptcy. The petition must be 
dismissed with costs. 

Cardiff Docks.—The shipping business of Cardiff has 
scarcely ever been more active than it has been for the last 
two or three months. The docks are crowded, and the only 
limit to the business done is the tipping ee The 
business done at Roath Basin is increasing with great 
rapidity. Although only a basin, it contains now nearly 
) of the largest steamers in the port. Last month 
131 vessels passed out from it to sea, in addition to 162 which 
passed throngh the junction lock from the east dock when 
the east dock basin was filled. 

Bristol and Exeter Reilway.—We learn that at their 
meeting at Paddington yesterday week the directors of the 


Great Western Railway Company came to a provisional 
arrangement to take over the Bristol and Exeter Railway, 
allowing the ordinary stockholders in that i 
5) per cent. per annum for three years, bg that time 
6 per cent. per annum in perpetuity. a t 
will, of course, require the approval of the stock holders in 
both companies. 


The Severn Tunnel.—The miners have now advanced 
478 yards under the bed of the Severn, and they are still 
in capital rock. This augurs well for the success of the 
undertaking. 


Bridgewater and Railway Accommodation. —At a 
meeting of the Bridgewater Town Council, the subject of 
the amalgamation of the Somerset and Dorset Railway 
with the Focihen and South-Western and Midland Railways 
was bronght under discussion, a unanimous opinion being 
expressed that something should be done with a view of 
endeavouring to promote a new line of railway to Bridge- 
water in connexion with the system. 


Messrs. Halliday and Macdonald.—On Satarday Mr. 
Macdonald, M.P., and Mr. Thomas Halliday, addressed 
a crowded meeting at Swansea. Mr. Macdonald made a 
special defence of trades unions, which he contended had 
elevated mankind, restricting the work of women in mines, 
and the too early introduction of children to work in shops, 
mines, and factories. ‘Trades unions had also, he argued, 
secured the abolition of the truck system and an increase 
of wages. These reforms had not been effected by the 
efforts of clergymen, employers, or newspaper editors, but 
by working men’s combinations. Attacking the theory 
that wages would rise naturally when trade and demand 
were good, he said that it had not been so hitherto in the 
ease of agricultural labourers, who never benefitted, as 
they should have done, from the rise in the price of corn. 
Mr. Macdonaald then referred in strong language to the 
late lock-out, and some uproar potion At the conclu- 
sion of the speech Mr. John Glasbrook mounted the plat- 
form, and said that unionism had put out the furnace fires 
in Wales, and threatened to close the collieries. He added 


that Mr. Macdonald ought to apologise for what he 
had said about the masters. A considerable disturbance 
ensued. 


Sirhowy Railway.—At a special meeting of the Newport 
Town Council, called for the purpose of taking into con- 
sideration a proposal to lease the Sirhowy Railway to the 
London and North-Western Railway Company, a resolu- 
tion’ was passed that the council viewed with alarm the 
sanctioning of the powers sought in the agreement, being of 
opinion that difficulties in bringing the Aberdare and 
Merthyr coal and other traffic to Newport might arise. 


Coal Trimming at Cardiffi.—The Cardiff Coal Trim- 
mers’ and Tippers’ Association, after taking into considera- 
tion a proposal of the Local Chamber of Commerce to reduce 
the trimming charges at present in force, have passed a 
resolution that they will adhere to the present tariff, on 
the ground that, as compared with those of other ports 
where Welsh coal is shipped, the charges at Cardiff are not 
excessive. 

Powell Gelliqaer ¢ ‘olliery Compan y.—The report of the 
directors of Powell's Gelligaer Colliery Company (Limited), 
Cardiff, with profit and loss account and balance-sheet for 
the first year made up so as to show the results of each six 
months separately, indicates through what a trying time 
the collieries of the district have been passing. The directors 
regret that in consequence of the differences between the 
coalmasters and their workmen in the district culminating 
in a general strike and lock-out of five months duration, the 
year's business has resulted in a loss of 51621. In spite of 
many drawbacks the profits for the last six months of the 
year 1874 were, however, 2609/. The colliers went out on 
strike against a 10 per cent. reduction on the lst of January, 
and they only agreed to recommence work at a reduction of 
124 per cent. on the Ist of June. 

Improvements at Swansea.—At the next meeting of the 
Swansea Town Council the mayor will move for a committee 
to consider the report of the medica] officer of health 
under the Artisans and Labourers’ Dwellings Improvement 
Act, 1875, with a view to the preparation of an improve- 
ment scheme. Mr. W. Thomas will move for the ——— 
ment of a committee to consider and a upon the best 
site or sites for further recreation grounds. 


The North Wales Colliers.—The North Wales colliers 
have given notice of a 25 per cent. increase of wages, as 
agreed upon at a mass meeting at Wrexham. A strike is 
| considered imminent. 

Llanfabon.—Preparations are now going on for sinking 
| some new pits here. The first turf was cut some time since, 
and the undertaking will be a heavy one. 


Dowlais.—A notice that all contracts between the 
Dowlais Iron Company and all millmen, ironworkers, and 
| all concerned in the manufacture of iron, will cease at the 
| expiration of one month, has been oy throughont the 

Dowlais Works. It is said that this does not apply to 
| colliers, as only those concerned in iron manufacture are 
mentioned. 

Rail Exports at Newport-—In the course of 
1614 tons of railway iron were exported from 
Melbourne, and 3350 tons to Helsingfors. 


OUR RAILWAY SYSTEM. 
To rue Eprror or ENGINEERING. 
Srr,—The Tables given in the Times, and reprodaced by 
you in your issne of October Ist, as you say, are worthy of 
‘ee aby oe for reference, but not so the conclusions the 





September, 
Newport to 











eading journal draws from them in their article on the 
29th of September. They say: 

The av fare per head for each amounted 
in 1843 to 27]d., in 1871 it had fallen to 114d., and in 





with a decrease in third-class traffic. A valuable addition 
to these Tables might be made by giving the rate per mile 








per head. 
Iam, Sir, your obedient servant, 
Henry ALLIsTon, 
Birmingham. 
“THE MECHANIC'S GUIDE.” 


To THE Eprror or ENGINEERING. 

Srk,—Onr attention has been called to a notice in your 
issue of last week, of a work recently published by us 
entitled ‘The Mechanic's Guide,”’ by Mr. W. Shelton, 
Foreman of the Imperial Gun Factories at Constantinople. 

In the absence of the author from England we refrain from 
comment on the general character of the review. A copy 
of it shall be forwarded at once to Mr. Shelton ; he will know 
how to answer it. 

Meantime, as you have animadverted on our conduct as 
publishers, we have to request that in justice to ourselves 
and forthe satisfaction of those who have already procurer 
the book, you will insert the following statement : 

1. In the author’s absence from England the MS. was 
read for press, and the proof-sheets were co by a 
competent engineer here, one whose name was a guarantee 
to us that the work would be well done. 

2. Such portions of the MS. as related entirely to the 
practical experience of the author were sent back $0 him for 
final revision and consideration, and were returned endorsed 
by him as expressing accurately the results of his own in- 
vestigations. 

3. Several of the errors pointed out by your reviewer ma 
be seen at a glance to be literal errors, misprints whieh 
certainly should not have escaped notice, but which it is 
almost impossible, with the utmost care, to avoid in a first 
edition. 

In conclusion, we may state that the publication of the 
work wasan experiment. A treatise for working men by a 
working man is caleulated to do real good in a variety of 
ways among those for whom it is intended, and we have 
reason to believe, from the reception accorded to it in many 
quarters, that the ‘“‘ Mechanic’s Gnide’’ will not be without 
an influence in the right direction. It may have its defecta, 
but these are of a nature to be remedied in another edition. 

We have the honour to be, 
Sir, your obedient servants, 
CHARLES GRIFFIN AND COMPANY. 

10, Stationers’ Hall-court, London, October 14, 1875. 


[In accordance with the wish expressed by Messrs. Griffin 
and Company, we publish their letter ; but we must at the 
same time say that our review, although it condemned Mr. 
Shelton’s book, did not animadvert on its publishers. 
Messrs. Griffin and Co. are the publishers of many valuable 
engineering text-books—-amongst others of the late Pro- 
fessor Rankine’s well-known manuals—and in the case of 
** The Mechanic’s Guide’’ they appear to have adopted such 
a course as they considered necessary to insure the accuracy 
of the work. Notwithstandi this, however, the fact re- 
mains that ‘‘ The Mechanic’s Guide’ abounds in blunders 
and misstatements of the t kind—blunders which 
we certainly are astonished should bave been by the 
“competent engineer’’ to whom Mesers. Griffin refer. Our 
correspondents in their letter urge that several of the mis- 
statements pointed out by us ‘‘ may be seen ata glance to 
be literal errors.’’ This, however we cannot concede. The 
work does undoubtedly contain many missprints; bat in 
our review we passed over these, only noticed errors 
which could not be explained in this way. Will Messrs. 
Griffin point out a single blunder we have criticised which can 
be explained by showing that a t hical error only has 
occurred? Finally, Messrs. Grillin say that the book ‘* was 
an experiment,” and that it was a treatise “for working 
men by a working man.”’ If this be so, we can only hope 
that any future experiment of the same kind may be carried 
out under more favourable auspices. A book written for 
working men should above all be accurate. If written by 
a working man, and affording special information on 
practical details, we should be the first to overlook any 
crudities of style or want of judgment in arrangement for 
the sake of the special character of the information im- 
parted. In the case of Mr. Shelton's ‘‘ Mechanic's Guide,’’ 
however, there are no such extenuating circumstances. The 
book contains no special practical information, but for the 
most part simply deals in a very bungling way with matters 
that are ably vealt with in numbers of elementary treatises. 
It contains, moreover, gross blunders, and we repeat that 
it is a book which if placed in the hands of a working man 
or student is likely to do very great mischief. ie are 
aware,as Messrs. Griffin state, that the book has been 
favourably noticed in some quarters, and we cannot but 
regret that—owing probably to its contents not havi 
been sufficiently pty ape ey has been the case. 
io ne Sout Tye agen 2 aathor that the book should 
harshly condemn rrcany 9 much regret that our d 


P us to pr 8 but it w 
be still harder that stadents and working men should be 
left unwarned. After the precautions they appear to have 
taken in the matter, Messrs. Griffin cannot be blamed for 
the publication of ‘‘ The Mechanic's Guide,” but 
certainly to be pitied for their connexion with it.— 


t 
be 








Coat rx Betorum—The total ion of coal in 
Belgium last year was 14,669,029 . This total was 
gy ~y yang than the 
in 1873. In year’s total Hainaut figured for 
10,698,136 tons. 
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. ‘ | “YrTETe ED aa > wr >? Proposed Harbour Extension at Kirkcaldy.—It seoms 
vr early fr ome yr ed Sa ohe NOTES FROM 1 HE NOR rH. ; that en is now much difference of opinion throughout the 
velocity. Tet wes Se the , VLASGOW, Wednesday. | Kirkealdy district with reference to the proposal to spend a 
oe — - yea t of Glasgow Pig-Iron Market.—On Thursday last the | large sum of money on the extension and improvement of 
power req i te " ’ amer ¥v r : , As : Z > * | warrant market was very weak, and the price fell to | the present harbou r at that town, secing that it is so lik ly 
t sper Let u Op t a! an end w i 808 mn Bog a | Gla. Gd. cash The price varied very little frou that rat to be filled up with sand. According to the plan now under 
this tra . leadin y a Oo : : a steA . | on the following day, but a large amount of business was the cansiientinn of the Harbour Commissioners, 50,0001, 

+ Ie i ving invariable ¥ ation orn | done As low as 6ls. 6d. was taken on Monday, and | will he required to improve the present works, and even 
ft j ‘ Me ca t us na er power gud | se ral brands of makers’ iron were redneed in price, (rart- then. itis said. a de pth of only one foot of water would 
would iY ° : : ~~ singing a ei m | sherrie Nos. l and 3, 2s. 6d. per ton. The market was a be obtained at low tides. Instead of spending that sum on 
for al : aca - is ho ypwev a “ eve ~ 2s : . ,); Ubtie Irmer ye sterday moruing and prices wé oe eae what m present harbour. opinion appears to favour the con. 
: pecan LP vagy Pirro Ae ‘the | #tmer, ranging up to 62s. 3d. cash. Business was done in the | 1+ — ction of an entirely new harbour at Seafield Roel 
. ' : cal y ye y , ue y strated . | ate rnoon at about the mor g prices, } at t wv rey | whose @ arent depth of water can be got at comparatively 
. te ¢ , " the — : Phis morning's EES WOR 4 prey aparveee po expense, and where there is a natural basin ready to 
i ps ‘ and only a small amount of business was done, the prices/) 4 A more central site, however, is recognised at 
, . es - . , cing 61s. to 60s. Od. ea and ot mouse ¢ ‘wee und 60s ~ Ravenscraig Rocks, about a quarter of a mile to th 
mn tie y ‘ one month fixed The afternoon market was steady ;| (¢ the present harbour, and where a- good foundation a 
. : - a 9s buyers offering 60s. dd Lhe Sollowing sufficient water could also be obtained at comparatively 
. erence (1 Oe ‘ 4; aret ficial quotations for makers iron | small outlay. With opinion so much div i on the sub- 
- . ytd No.1. No.3 ject, it is thought that the Harbour Com ners will 
‘ ‘ ir x I s. d, s.d tter to lie in abeyance until the | to ¢ 
‘ t f G.m.! at Glasgow 640 620 rgh boundaries has been sanction 
: . ’ n this one t H ‘rarteherrie ang ; a . Water Worl By way of supplement to 
+ see } oo ph on this subject in last week’s ‘* Notes 
. V ver — an n nay mention that the diffienlty with regard t testing of 
" ! t Langloan an 0 0 the line of cast-iron pipes supplied and laid conjoi by 
“ f ng proof of i nt | Monk ae" as a 20 Messrs. D. Y. Stewart and Co. and Messrs. Thoma 
f nt ted f tria | a . 650 6820 ton and Sons, Glasgow, has been got over A propos 
{ t—ex ! t s} Li | “aye a es . a ‘ ! he Water Commissioners on behalf of the con- 
! | 1°26 knote—d roy { ‘ (rovar " Br omiciaw ‘ ‘ : a tre it. on condition that they were relieved from 
t ries t constant f 20,4 Calder, at Port-Dn ndas - 4 t tatic test, they would undertake to uphold th 
i t ke 25,000 at 1 iff of | Glengarnock, at Ardrossan > oe a | pipe delivering its full supply of water for six months, and 
cent an owing that had the Warrior | Eglinton ’ o 4 64 a pay the cost of any repairs required in the interval to be 
t I Co { very lar cur Dalmellington . a ‘ | executed by the Commission rs, as the same may be certified 
‘ constants far below 20.04 y Carron, at Grangemouth = by Mr. Watson, the resident engineer. At the montl ly 
I four | Ditto — 4} — - z ea 0 | meeting of the Commissioners held last Thursday it was re- 
But t t K i] rt . oa x ub Iai . é ‘ Oo ¢ 4 0 | solved, by a majority of 17 to 8, to agree to the proposal 
. e 4 ‘ . » aten | 4 Kinnell, at Bo ness ~ nd - i 
P | star cur mhtenw « The above all deliverable alongside) ‘ — 
” oa ~ ie to & (> 
M | show parent point of max i peed oe a NOTES FROM CLEVELAND AND THE 
a» bas cor ‘ at ; y t VALI : . — PN rar 
{ ' t > of const %, e sa t A ty | Last week's shipments amounted to 11,746 tons as against | NORTHERN COl NTIES. | , ; 
» mer constants, bat w t fferet 10,307 tons in the corresponding week the total G rag fe MIDDLESBROUGH Wednesday. 
tuting V* f V* is set off on t D Fig. I Its | increase for the year being 80,090 tons. There are now The Cleveland fi = Marke : -¥e terd = quarterly 
pom « " Value shout a knot fT t t t | about 74,000 tons of pig iron in Mesers. Connal and Co.'s meeting of t e North of I ngland Allied Trades was 
‘ ‘ . ' . ) : ‘ ‘ s|p - ator but there does not seem to be any probabilit veld in the I xchange Middlesbrough here was a mu 
« t . ‘ wit r | of a further material increase at the present time owing to | ! r attendance t - usanl, inciuding re pr 
lue estin n BID s t i ‘ i ti altered condition of the market, nor is there any pro- | from Darlin gton, Sunderland, Newcastle, Glasgov 
Sad * he eaparore, Bay be | spect of an improvement in the pig iron trade during the | pool, Manchester, and London. Last week in consequen 
, oat : fe > : »¥ , oftcies remainder off the ent year | of the heavy reduction in stocks of pig iron held by makers 
: Sontad tex « & eeu . : ‘ ’ Rae : 4] _ | there be ng in hand 23,000 tons less than in Augnst, t 
Bur sland Dock At the last meeting of the Town rices were stiffer and shippers bonght readily. Yester 
sined, and the us | Council of Burntisland the Provost mentioned that it was | as we anticipated, there was not such a demand for iron 
. “ , t t md | ex] ected that the water would be let into t new dock | for : ent and juotations were ea r. No lling at 
, day , | early in December, but previons t » that the engineer Mr. | on. There was a good inquiry for fo y iron 
= ent thar _— ] mas Meik, Edinburg! has advised the cushioning of | ‘es were firm (on Change next to nothing was 
be a t | a pow ar e rocky portions of the bottom of the dock with a layer | ed iron : 
; : E ‘ : , | f cla The massive gates, built by Sir William n- | ra OT the Cleveland District. —It i 
iFves Of spoon-howed , A Y | strong and Co., are now completed. It is the intenti {| 1s r nm tne € y r 8 
President to t Association in 1869, marked speed I the Town Council. before taking the work off t con- | wort noting in thes: times of general depre sion tl 
‘ but it is to be noted that in way motels | tractors’ hands, to invite Mr. Harrison, C.E., London, to | Messrs. Bell Brothers of Mi idlesbrough, are about to ble 
t t Ar t e unbroken pre . n appears , survey the lock, as also to report upon the claims for extras | in two of t cir large new blast furnaces at Port ( sarence 
[1 “King progressive triais perfect ried ©} and on other disputed points that have arisen during the | This fir bl wing out two old furnaces 1 he Rosedale 
uttaur nd t y will be worthless this f w t | progress of the undertaking i] ¢ have blown in two t last furnaces 
; lard . the n + fy te ¢ } bas now eleven furnaces, six of which are in 
. t ar ably i. ‘ Bn it sym “, nece _ tr k and Ayr Dock Works The Greenock Harbour | . i : 
a the wind 4 ermousiy on the slow ‘ My firm | Trustees are advertising for tend rs for the extension of ae oe 1 Fut alin alte le 
ls exam! of t at ul t sult . » 1G irvel graving dock: and the Trustees of t Harlx ‘on 3 The Pres & 4 “ <4 rt TOs . © R . : . 
: A 4 | Avr are advertising for tenders for the construction Trade Everybody in the orte of Eng ory fully aw 
‘ rs rn ' 5 hes ‘ ' + | erection of a pair of greenheart dock gates, | of t miserable conditic noit © ir m trad at present, but 
. to eg ‘ ' pment of am 4 ‘ whinery, and sluice shuttles, &c., for the entrance to t j W persons ant the tek phen, may ys ye — ean ay 
: . I ‘ = im . work over and al wet dock in course of construction at Ayr } eeneral i P c dre pace ns eee cnewengy 4. 
t f t t taf t loft oe , “va 3 ‘ p | upon the prosperi which the inbabitants between the 
of controuing t observing MES aa ¢ | Aberdeen Harbour—Proposed Sea Ligh New | H ber and the mainly depend. Of the 159 blast 
, eum | th Breakwater.—At the last meeting of the Aberdeen | furnaces in t of England 112 only are in operation 
I ! ted to my friend and partner, Mr. Brock, for | Harbour Commissioners, Mr. Dyce Cay, the engineer, sub- | In the finished iron trade many of the rail mills have been 
t ‘ s carried out this part of ¢ - | mitted the following report on the proposed ¢ ishment | idle for a considerable time, and some of the works will 
per nt t also for ¥ ry vaiual . ; or a sea light in the lighthouse tower at the seaward ex- | short] entirely closed for want of orders Another 
‘ P t Mr I vracle is I t reat] Ww he any pane New oa tae pM 4 . xr nang — of wo ugly ure 18 that the works that are active ly engag' d 
} : ni I re 4 nt progre . | dan er of passing along the brea saniegyo when ic: - ont : ure not u g anything like the profit t':ey should return, 
' of them he ha overed that m« | ng on it, [ propo to ¢ mploy gas to | Xp ~~ the | and day day in consequence of financial complications 
t ft ratios of « nsions to speed We « | and to arrange the supp'y 50 that = pass wet | ther most damaging rumours which seriously 
very Ww . to discover » fre the . | never be entirely extinguished onmee R > cing rare r | interf t busines und « pletely blast confidence No 
trials, but know t that for our pr t use they | “"™ ag Sas cg and . = a ot — Te . on cae | ooner is one financial diffienlty arranged than another is 
, pply important wleds nd that er a t oe : " mag verter | pees a ae ue Eas Wil | reported, and traders are in a state of doubt and trembling 
ula for estimatir to be discovered | be drawn from the town's supply at the 6in. main belong. | ipprehension. The only consolation that anxious inquirers 
- Someta’ an ! er pte . e harbour on the reclaimed land and carried | |) tain is that the worst has not yet been realised. It is no 
ct ans gen P ‘wen dpe the up to the Wellington Suspension Bridge in ®/ use disguising the fact patent to the most ordinary ob- 
ale ficient ¢ " n the old i slead pe; it will be taken across the bridge in a lead | .orvers that the winter before us will be one of great 
ohaitinel went of ¢ ‘ nel : nei on g the south side of the river and harbour to | ...-, rity umercially, and that thousands of men will be 
thy ¢ of { i { 1 | »end of the br water in a cast-iron pipe; there | thrown out of employment. It behoves every one in the 
nani . eae received into a gasholder holding bout a week's | North to help his ne ighbour to the fullest extent—and we 
und thence it will be carried along the breakwater lad to say that this has heen done nobly in several 
— it-iron pipe to the lighthouse The pipes will s—in order to tide over the anxious and depressing 
os et doe Ree : diameter tor the first 300 yards on the reclaimed times. Early next year there will probably bea change in 
MERRYWRATHI Sol I Hosr Ri L new re a supply may be required by tenants of thes« the right direction, and once on the prosperous road the 
clase of hose rivet made of t nsuai material, copper Ls remainder of the piping will be 2 in. in diameter, district will again successfully compete w th the world 
en brought out by Messrs. Merryweather and Sons, fire | and it is intended to take from it at Torry a supply of gas Spgs ; Nig eg; on 
ngine makers, London. These ri npon close ex-| for t two leading lights. The light shown from the The Coal and Coke Trades.—There is no alteration in 
ination to be far superior to t 1 Sspht dies tower will be similar to the temporary light which has been | *2ese trades worth special notice 
the latter have frequently a fin I e of the rivet | exhibited for the lastfour years from a mast at the end of Engineering and Shiphuilding.—Engineers and ship- 
s also under the head, this fin must naturally weaken | the breakwater—namely, three lights placed 4ft. apart | builders on the northern rivers feel the effects of the 
the hose and cut the leather of which it is made, during the | vertically, red uppermost, then white, and green lower- | general depression. At some of the engineering shops and 
rivetting process. Messr Verryweat four t neces | most, and will be distinguishable at upwards of } of a mile | shipyards there is scarcely sufficient work to employ fore- 
ry to introduce a superior class of rive ving to the high | distance The light room will be formed of concrete on | men and apprentices. Nothing better is expected till the 


pressure that their hose as to bear. w mn applied to their | 


team fire engin frequently not less than 150 1b. on 1 
ar ne hese rivets are manufactured by Messer 
ryweather at their Lambeth factory and at a consider- 


+ 
lower price than the split-die rivets, at the rate of a 





million per working day, and in addition to the solid 

rivets being without the “* fin’ taey are made witha true 
head, which is far from the a wit! split die riveta. These 
rivets are equally preferable for rivetting bands for driving 


mar hiner 





the top of the tower, and the three lanterns will project from | spring of 1876, when it is hoped the trade will vie with the 
its side, built into a concrete corbelled shaft. ‘They will be | promising season of the year. 
ventilated into the light room, and precautions will be | > : 
taken to prevent the possibility of draughts of air reaching sn ea el : ie ae aa 

the lights and aiteinthinn them. I estimate the total NOTES FROM SOUTH Y ORKSHIRE. 

| expense, including pipeage, gasholder, lanterns, and com- : b + SHEFFIELD, Wednesday. 
pletion of lighthouse, at 13,00u/.’’ The report was approved Sheffield United Gaslight Compeny’s Report.— The re- 
of, and instructions were given that the plans should be | port of the directors of the Sheffield United Gaslight Com- 
submitted to the Commissioners of Northern Lighthouses | pany for the jhalf-year ending June 30th, states that the 
for their approval. profits for that period were 22,5171. 1s. 1d., out of which the 
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dividends will be at the maximum rate of 10 be cent. on the 
A and B stock, and 7} per cent. on the Cand|New 

shares. These will absorb 21,9111. 14s., leaving 6051. 7s. 1d. 
for the reserve fand, which will then amount to 38351. 3s. 6d. 
The company entered their new offices and show-rooms 
soon after the last meeting, and are now —— a large 
gasholder tank at Neepsend in order to mect the great 
imerease in the consumption of gas. 

Railway Improvements and Extensions at Deepcar,— 
The Manchester, Sheffield, and Lincolnshire Railway Com- 
pany are making strenuous efforts in order to obviate ~~ 
possibility of a block on their system, such as that whic 
occurred last autumn. In addition to having altered and 
extended their Victoria Station, Sheffield, they are laying 
down a number of new sidings at Deepcar, where the 
‘unction with the new line to Stocksbridge will be formed. 
Four lines of rails, as sidings, about half a mile each in 
length, are being laid down, a large quantity of rock having 
had to be first removed. The new line to Stocksbridge and 
Messrs. Fox and Co.’s steel works is progressing rapidly 
and will soon be finished. 

Messrs. Smith, Beacock, and Fawcett’s Works, Leeds.— 
We are glad to find that the fire at these works, reported 
in our issue of the week before last, was confined to the 
old “round foundry’’ only, a building which, although 
interesting from its having been the origin of the works, 
yet formed but a very small sect on of the present establish- 
ment. The producing power of the firm has thus not 
been materially affected, and the men are all at work as 
usual 

Wombwell New Water Works Reservoirs.—The Womb- 
well (South Yorkshire) Local Board are about to construct 
two new reservoirs in order to carry out their scheme for 
the supply of the district under their supervision. The 
first reservoir will have a storage capacity of two million 
gallons, and will be situated at Jump. It will have a 
catchwater, overflow, and conduit. The other will have a 
capacity of one million gallons, and will be constructed at 
Skyers-in-Hemingfield. Other necessary works will be put 
in hand as soon as these shall have been dealt with satis- 
factorily 

The Price of Coal.—On Monday last the Sheffield Coal 
Company issued circulars advancing best house coal three- 
pence to tenpence per ton, but makiug no alteration in the 
prices of coke breeze, coke, or slack coal. 

Great Landslip on the Midland Railway Line.—On 
Saturday and Sanday last a great landslip occurred on the 
Derbyshire section of the Midland Railway line at Monsal 
Dale, near the Miller’s Dale tunnel. On Saturday the 
land was violently upheaved, large rocks were turned over, 
and others previously hidden, appeared on the surface. A 
large number of men, with engines and cranes, were at 
once obtained, and worked all day on Sunday in order to 
prevent the line from being thrown down into the vale 
below. In order to effect this a large portion of the hill- 
side had to be removed, the traffic being carefully ‘conducted 
in the mean time. 

The Strike at the Parkgate Iron Works.—The men ont 
on strike at these works are having the sympathy and 
pecuniary support of their brethren in the district, and do 
not show any signs of giving in, althongh the management 
has offered to compromise the dispute by making the re- 
duction half of what was at first required, thus lowering it 
to a drop of 2} per cent., and threepence per ton. 

Extensive Improvements at Woodhouse Junction.—On 
Monday last a new passenger station was opened to the 
public at Woodhouse Junction on the line of the Man- 
chester, Sheffield, and Lincolnshire Railway Company, not 
far from Sheffield. The station has waiting rooms, and the 
usual offices, the platform being 200 yards long, and a new 
road to the station about 700 yards in length. The chief 
improvements made, however, have been designed for the 
better accommodation of the heavy mineral traffic which 
has to be constantly dealt with. A long siding, to the extent 
of three-quarters of a mile, with a double set of rails, has 
been laid on the left of the main line for the passenger 
trains, the old lines being destined for goods traffic only. 
On the right there are two short sidings and not fewer than 
eight new sets of rails for the heavy traffic. Suitable lines 
have also been laid for improving the junctions with the 
Birley and Beighton branches, as well as a large new signal 
tower by Saxby and Farmer. 


NOTES FROM THE SOUTH-WEST. 

The Ebbw Vale Company.—lIt is announced that the 
Ebbw Vale Company will shortly resume operations at 
Abersychan. 

Dunraven Adare Coal and Iron Company (Limited) .— 
Vice-Chancellor Bacon has heard a petition for the winding- 
np of this company. The Vice-Chancellor said the petition 
was a most improper one. It was not the object of the 
Winding-up Act that companies in mapeey difficulties 
should be wound up. His Honour could find no trace of 
insolvency, and he could not adopt the view that the non- 
payment of the plaintiff’s claim, under the circumstances, 
constituted an act of bankruptcy. The petition must be 
dismissed with costs. 

Cardiff Docks.—The shipping business of Cardiff has 
searcely ever been more active than it bas been for the last 
two or three months. The docks are crowded, and the only 
limit to the business done is the tipping a The 
business done at Roath Basin is increasing with great 
rapidity. Although only a basin, it contains now nearly 
) of the largest steamers in the port. Last month 
131 vessels passed out from it to sea, in addition to 162 which 
passed through the junction lock from the east dock when 
the east dock basin was filled. 

Bristol and Exeter Railway.—We learn that at their 
meeting at Paddington yesterday week the directors of the 





Great Western Railway Company came to a provisional 
arrangement to take over the Bristol and Exeter Railway, 
allowing the ordinary stockholders in that i 
3 per cent. per annum for three years, —— that time 

er cent. per annum in perpetuity. e ment 
wilt, of course, require the approval of the prea in 
both companies. 

The Severn Tunnel.—The miners have now advanced 
478 yards under the bed of the Severn, and they are still 
in capital rock. This augurs well for the success of the 
undertaking. 


Bridgewater and Railway Accommodation. —At a 
meeting of the Bridgewater Town Council, the subject of 
the amalgamation of the Somerset and Dorset Railway 
with the London and South-Western and Midland Railways 
was brought under discussion, a unanimous opinion being 
expressed that something should be done with a view of 
endeavouring to promote a new line of railway to Bridge- 
water in connexion with the system. 

Messrs. Halliday and Macdonald.—On Saturday Mr. 
Macdonald, M.P., and Mr. Thomas Halliday, addressed 
a crowded meeting at Swansea. Mr. Macdonald made a 
special defence of trades unions, which he contended had 
elevated mankind, restricting the work of women in mines, 
and the too early introduction of children to work in shops, 
mines, and factories. Trades unions had also, he argued, 
secured the abolition of the truck system and an increase 
of wages. These reforms had not been effected by the 
efforts of clergymen, pares, or newspaper editors, but 
by working men’s combinations. Attacking the theory 
that wages would rise naturally when trade and demand 
were good, he said that it had not been so hitherto in the 
ease of agricultural labourers, who never benefitted, as 
they should have done, from the rise in the price of corn. 
Mr. Macdonaald then referred in strong language to the 
late lock-out, and some uproar pence At the conelu- 
sion of the speech Mr. John Glasbrook mounted the plat- 
form, and said that unionism had put out the farnace fires 
in Wales, and threatened to close the collieries. He added 
that Mr. Macdonald ought to apologise for what he 
had said about the masters. A considerable disturbance 
ensued, 


Sirhowy Railway.—At a special meeting of the Newport 
Town Council, called for the purpose of taking into con- 
sideration a proposal to lease the Sirhowy Railway to the 
London and North-Western Railway per gr a resolu- 
tion’ was passed that the council viewed with alarm the 
sanctioning of the powers sought in the a being of 
opinion that difficulties in bringing the Aberdare and 
Merthyr coal and other traffic to Newport might arise. 


Coal Trimming at Cardiff.—The Cardiff Coal Trim- 
mers’ and Tippers’ Association, after taking into considera- 
tion a proposal of the Local Chamber of Commerce to reduce 
the trimming charge at present in force, have passed a 
resolution that they will adhere to the present tariff, on 
the ground that, as compared with those of other ports 
where Welsh coal is shipped, the charges at Cardiff are not 
excessive. 

Powell Gelliqaer Colliery Company.—The report of the 
directors of Powell's Gelligaer Colliery Company (Limited), 
Cardiff, with profit and loss account and balance-sheet for 
the first year made up so as to show the results of each six 
months separately, indicates through what a trying time 
the collieries of the district have been passing. The directors 
regret that in consequence of the differences between the 
coalmasters and their workmen in the district culminating 
in a general strike and lock-out of five months duration, the 
year's business has resulted in a loss of 51621. In spite of 
many drawbacks the profits for the last six months of the 
year 1874 were, however, 26001. The colliers went out on 
strike against a 10 per cent. reduction on the lst of January, 
and they only agreed to recommence work at a redaction of 
124 per cent. on the Ist of June. 

Improvements at Swansea.—At the next meeting of the 
Swansea Town Council the mayor will move for a committee 
to consider the report of the medical officer of health 
under the Artisans and Labourers’ Dwellings Improvement 
Act, 1875, with a view to the preparation of an improve- 
ment scheme. Mr. W. Thomas will move for the _— 
ment of a committee to consider and — upon the best 
site or sites for further recreation grounds, 

The North Wales Colliers.—The North Wales colliers 
have given notice of a 25 per cent. increase of wages, as 
agreed upon at a mass meeting at Wrexham. A strike is 
considered imminent. 

Llanfabon.—Preparations are now going on for sinking 
some new pits here. The first turf was cut some time since, 
and the undertaking will be a heavy one. 

Dowlais.—A notice that all contracts between the 
Dowlais Iron Company and all millmen, ironworkers, and 
all concerned in the manufacture of iron, will cease at the 
expiration of one month, has been “1 throughout the 
Dowlais Works. It is said that this does not apply to 
colliers, as only those concerned in iron manufacture are 
mentioned. 

Rail Exports at Newport-—In the course of September, 
1614 tons of railway iron were exported from Newport to 
Melbourne, and 3350 tons to Helsingfors. 


OUR RAILWAY SYSTEM. 
To rue Eprror or ENGINEERING. 
S1r,—The Tables given in the Times, and reproduced by 
you in your issue of October Ist, as you say, are worthy of 
reservation for reference, but not so the conclusions the 
lead journal draws from them in their article on the 
29th of September. They say: 


“The average fare per head for each amounted 
in 1843 to 27d, in 1871 it had fallen to fidd., and in 











per head. 
I am, Sir, your obedient servant, 
Hunky ALLISTON. 
Birmingham. 


————— 
“THE MECHANIC’S GUIDE.” 
To THe Eprror or ENGINEERING. 

Srr,—Our attention has been called to a notice in your 
issne of last week, of a work recently published by us 
entitled “‘'The Mechanie’s Guide,’’ by Mr. W. Shelton, 
Foreman of the Imperial Gun Factories at Constantinople. 

In the absence of the author from England we refrain from 
comment on the general character of the review. A copy 
of it shall be forwarded at once to Mr. Shelton ; he will know 
how to answer it. 

Meantime, as you have animadverted on our conduct as 
publishers, we have to request that in justice to ourselves 
and for the satisfaction of those who have already procured 
the book, you will insert the following statement : 

1. In the author’s absence from England the MS. was 
read for press, and the proof-shoets were corrected by a 
competent engineer here, one whose name was a guarantee 
to us that the work would be well done. 

2. Sach portions of the MS. as related entirely to the 
practical experience of the author were seit back to him for 
final revision and consideration, and were returned endorsed 
by him as expressing accurately the results of his own in- 
vestigations. 

3. Several of the errors pointed ont by your reviewer ma 
be seen at a glance to be literal errors, misprints which 
certainly should not have escaped notice, but which it is 
almost impossible, with the ntmost eare, to avoid in a first 
edition. 

In conclusion, we may state that the publication of the 
work wasan experiment. A treatise for working men by a 
working man is calculated to do real good in a variety of 
ways among those for whom \it is intended, and we have 
reason to believe, from the reception accorded to it in many 
quarters, that the ‘‘ Mechanic’s Guide’’ will not be without 
an influence in the right direction. It may have its defects, 
but these are of a nature to be remedied in another edition. 

We have the honour to be, 
Sir, your obedient servants, 
‘CHARLES GRIFFIN AND COMPANY. 

10, Stationers’ Hall-court, London, October 14, 1875. 


[In accordance with the wish expressed by Messrs. Griffin 
and Company, we publish their letter ; but we mast at the 
same time say that our review, although it condemned Mr. 
Shelton’s book, did not animadvert on its publishers. 
Messrs. Griffin and Co. are the publishers of many valuable 
engineering text-books—amongst others of the late Pro- 
fessor Rankine’s well-known manuals—and in the case of 
“‘ The Mechanic’s Guide’’ they appear to have adopted such 
a course as a ones necessary to insure the accuracy 
of the work. Notwithstanding this, however, the fact re- 

J ;, in hi ] 








mains that ‘‘ The Mechanic’s Guide” abound s 
and misstatements of the sest kind—blunders which 
we certainly are astonished should have been by the 


“competent engineer’ to whom Mesers. Griffin refer. Our 
correspondents in their letter urge that several of the mis- 
statements pointed out by us ‘‘ may be seen ata glance to 
be literal errors.’’ This, however we cannot concede. The 
work does undoubtedly contain many missprints; but in 
our review we passed over these, roa noticed errors 
which could not be ee in this way. Will Messrs. 
Griffin point out a single blunder we have eriticised which can 
be explained by showing thata t phical error only bas 
occurred? Finally, Messrs. Griffin say that the book “ was 
an experiment,” and that it was a treatise “for working 
men by a working man.” If this be so, we can only hope 
that any future experiment of the same kind may be carried 
out under more favourable auspices. A book written for 
working men should above all be accurate. If written by 
a yr ay J man, and affording special inf 
practical « pee we ae p be the first to overlook any 
erndities of style or want of judgment in arrangement for 
the sake of the special character of the information im- 
rted. In the case of Mr. Shelton’s ‘‘ Mechanic’s Guide,”’ 
arr there are no such extenuating circumstances. T 
book contains no special practical information, but for the 
most part simply deals in a very bungling way with matters 
that are ably t with in numbers of el tary treati 
It contains, moreover, gross , and we repeat that 
it is a book which if placed in the hands of a working man 
or student is likely to do very great mischief. e 
aware,as Messrs. Griffin state, that the book has been 
yy Pa ligation a nt a 
that—owing probably its con i 
been sufficiently investigated—this has been the mag 
is no doubt bard upon ite author that the book should be 








; . for 
the publication of ‘‘ The Mechanic’s Guide,” but they are 
certainly to be pitied for their connexion with it.—Ep 





Coat tx Breterum—The total ion of coal in 
in 1873. In last year’s total Hainaut figured for 
10,698,136 tons. 
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REVOLUTION INDICATORS. 
To Tue Eprror or ExGIneerine. 


Stz,—Allow me to show you my proposition for em ¢* 
the number of revolutions made by an ne. is 


tering 
a dise worked by the clock. Bis a wheel worked by the | 
engine ; it is mounted upon a screwed spindle C, and has its | 


bearings in F ; the boss of the wheel B forms a nut fitting 


the «crew C; D is a friction pulley in contact with dire | 


A; E is aband showing upon a scale G the distance of 
pulley D from centre of dise A. 





In this machine the number of revolutions made by the 
dise A will be to the number of revolutions made by wheel 
B, in the same proportion as the radius of pulley D bears 
to the distance of this pulley from centre of dise A. This 
radius and the number of revolutions made by dise A being 
constant, the distance of this pulley from centre of dise A 
will measare the number of revolutions made by wheel B, 
and may be read off on the scale G. 

I am, Sir, yours truly, 


Heilbronn, October 5, 1875. 

P.S.—Wheel B may be fixed upon spindle C and pulley D 

provided with screws. 
To THe Eprror or ENGINEERING 

Sirn,—Most readers of your article on the above will, I 
think, agree with you that the only instrument likely to 
prove perfectly sneccessful should act on some positive or 
purely mechanical principle. But another quality I hold 
is next to indispensable— it should indicate the rate of speed 





continuously, and not only give the rate which prevailed 
during the previous minute. As none of the instruments 
ennmerated in your article seem to meet these conditions 
you will perhaps permit me to describe a revolution indi- 
eator which I designed some time ago 

In Figs. 1 and 2 are shown a front and side elevation of 
the principal parts. Shaft A (Fig. 2) is connected to the 
engine. It rests at a a ina fixed bearing and carries beyond 
this a dise B, which is faced with a plate of ground glass 
Close in front stands in fixed bearings a screw C C’ with a 
quick pitched treble thread of square section. The upper 
half at C is a left-hand screw, the lower half at C’ a right- 
hand one, and where they meet at } is a collar. There are 
further two necks at ¢ and c’ turned down to bottom of 


thread. Atd this screw is connected with a clock which | 


causes it to revolve round its own axis, say, ten times a 
minute. On each half of screw slides freely a steel nut 
D D’, which is shown enlarged in plan and side elevation 
in Figs. Sand 4. Dis bored ont cylindrical, and only three 
projections, of which one is seeu at f, Fig. 4, enter the 
threads. On the outside it is turned as shown, and it re- 
volves freely in a cradle E which can slide up and down a 
slot in front plate F (this latter is removed in Fig. 1). These 
constitute the indicator. Now, as regards its action. 
Suppose the clock is set going and revolves C C’ in a right- 
hand direction, while B remains at rest. Let F and with 
it D and D’ be gently pressed against B to prevent D and 
D’ from turning. It is clear the nuts D and D’ will then 
be shifted up and down respectively until their pape 
f drop into the necks ¢ and c’, when they will move no 
further. 

Now suppose B to commence revolving also, as shown te 
arrows (Fig. 1). Nuts D and D’, the cradles E of whic 
are connected by a very elastic helical spring, not shown, 
which tends to draw them towards each other, will now 
both roll on dise B, and thereby revolve on their screws. 
D will not shift its position, as both clock and dise tend to 
shift it upwards, but not so with D’. While the clock 
tends to draw it downward the dise would move it upwards, 
and it is clear that whichever motion has the preponderance 
in that direction D‘ will follow. But only for a time, for 
if B, for instance, was forcing it upwards the circumference 
of nut would come to ran on smaller and smaller cireles on 
B which would impart fewer and fewer revolutions to D’, 
until at last the speed of nut would be equal to speed of 
screw when one movement would compensate the other and 
leave D’ stationary. Thus there is a fixed positions of nut 
for every speed of dise B 

The other nut D corresponds in its action to that of D’, 


when B is revolving in the opposite direction, while D’ in 


that case, the joint action of screw and disc, will be 
moved quickly into its lowest position, where it remains till 
called in action again by the reversal of B to its original 
direction. 

It remains only to connect each of the cradjes E by means 
of rack and toot segment to an index moving on the out- 
side of front plate F to complete the apparatus (Fig. 5). 
This front plate F carries the supports of screw CC’, is 
hinged on the right at g, and held down gently on dise by 
means of two flat springs A h (Fig. 5). 

A moment's consideration will show that the scale of this 
apparatus is uniform for all speeds, its range depends 
entirely on the relative diameters of D D’ and B, its 
quickness of action on the revolving speeds and pitch of 
screw CC’. 

A. HARTMANN. 

Swansea, October 7, 1875. 


LONDON BRIDGE. 
To tHe Eprror or ENGINEERING. 

Sir,—The question of widening this bridge has raised 
the much larger one of metropolitan communications, and 
our present bridge accommodation. 

From the reach just above Waterloo Bridge on a clear 
day you can (exclusive of the Battersea Bridges) count the 
whole of our metropolitan bridges proper—ten in number. 
Vauxhall, a toll bridge, from its slight structure, narrow 
roadway, and steep approaches, is unable, if purchased, to 
afford relief to the heavy traffic ; and it is becoming, owing 
to the great development of the tidal power of the river 
and lowering of the low water level, more and more ob- 
structive to the navigation. 

Lambeth Suspension Bridge, also a toll bridge, may, as 
regards its roadway and approaches, be included in the same 
category. Westminster, the first free bridge, is peerless in 
the metropolis as regards its roadway, and makes one dis- 
satisfied with all the other metropolitan bridges. Below 
we have the Hungerford or Charing Cross Railway Bridge 
with cantilever toll footways formed by the projection of 


the cross girders. Next, Waterloo by the same master 
gftg 3 uufl i 3.9 ¢ 6 4 1 @ four 
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mind as London Bridge, which Canova pronounced to be the 
first architectural monument in London due to its hori- 
zontal line ; the approach from the Middlesex side is per- 
fection, that is, level ; but on the Surrey side a long incline 
of 1 in 33 detracts very much from its value ; and it is to some 
extent an hindrance to navigation, as it was planned to the 
réqgimeof the river before the removal of Old London Bridge; 
it has now only 8 ft. at low water ander its one navigable 
arch, on the Middlesex side, whilst the normal depth 
above and below is 10 ft., and the piers are main- 
tained by constantly feeding the rubble mounds of 
stone thrown around their footings to prevent under- 
mining. 

Blackfriars, a free bridge, is the last and most modern 
re-construction. Here, the engineer, the late Joseph Cubitt, 
was bound to the navigable headway required and the level 
of the adjacent streets intersecting the approaches, and he 
ingeniously overcame the difficulty to some extent by lower- 
ing the springings of the arches as he approached the shores, 
the result is that the approaches and bridge platform form 
two long gradients of about 1 in 40 meeting at the apex of 
the bridge. The circumstances existing at the time of its 
projection warranted such a mode of treatment, but it is, 
supposing the ground to be clear for new approaches, to be 
avoided rather than imitated, as it is a long dead pull on 
each side to the centre of the bridge, which at the same 
time is by no means of excessive width. 

Southwark, now a free bridge, with its great altitude and 
steep approaches of 1 in 22 to 1 in 30, is ill adapted for 
any further extension of heavy traffic. Cannon-street 
Railway Bridge with its cantilever footways, is succeeded 
by London Bridge, the approach to which on the Middlesex 
side is unexceptional as regards level, but on the Surrey 
side we have an approach falling 17 ft. in 480 ft. yielding 
the highly inconvenient incline of 1 in 28, the best possible 
argument that could be bronght against any further 
“ee to heavy traffic across the structure to which it 
leads. 

Out of ten metropolitan bridges we thus have three 
toll bridges of very questionable value in the present con- 
sideration, three railway bridges, two of which afford 
accommodation to pedestrians on payment of toll, and four 
free bridges alone, one of which is of doubtful character 

To meet the | et ys demand of traffic the widen- 
ing of London Bridge has been mooted, and it must 
be conceded hy those who have studied the design that 
the criticisms launched inst it are somewhat over- 


ec and e ted, for the plan submitted m 
Po Horace Janes, the City vrebitedt. ent Claas 


Hutton Gregory, Past President of the Institution of Civil 

fineers, 18, considering their instructions, in all pro- 
bability the most practical solution of the problem sub- 
ae ae er 
withou i ly with ite archi f ’ 

To widen the taidge, after vemeving the , by 
brackets would give two new footways, the weight to be 
carried on each side would be 500 to 600 tons, i.¢., 100 tons 
or more over each arch. To this scheme there is the great 
objection as rds the shadow such a projection would 
cast over the elevation of the bridge, and a similar one holds 
goed to the alternative of leaving the it parapets un- 
disturbed and placing outside open trellis lattice girders of 
the same height as the —. The idea of carrying the 
pedestrian traffic over the bridge at an elevation of, say, 
20 ft. above its roadway on columns is got a novel one, to 
which there are insuperable not to say insurmountable objec- 
tions, the chief being the connexion with the existing foot- 
ways, as, for instance, the south-east angle of the big 
commnnicating with Tooley-street. Lastly, we have the 
widening of the present structure with its own material 
and elevation, to which there are three objections, viz., the 
great cost, the questionable effect of this widening of 
the arches, and above all the question whether the surface 
of the bridge, as in all other respects and details, is not 
properly proportioned to its immediate contiguous ap- 
proaches. 

The piers may be effectually (and without risk) extended 
by piling screwed down to avoid shaking the existing work, 
and the lower courses of masonry in 8 ft. of water might be 
placed with the diving apparatus and hydraulic cement of 
the day with perfect certainty withent cofferdams, or cy- 
limders could be applied carried to a great depth into the 
London clay, and such a foundation could not settle. It is 
only necessary on this head to observe that the cylinder 
piers of the Charing Cross Railway Bridge are subjected to 
an insistent weight of 8 tons per superficial foot. 

The inferential conclusion, however, from all that has 
been heard is, that an entirely new bridge and approaches 
are required on a new site ; the question arises should this 
be above or below the present site? If the latter, a point 
between the Tower and St. Katherine’s Docks has by 
common consent been selected as not interfering with the 
commerce of the Pool, a good approach from the Minorics 
at a convenient level mi ft be obtained, but on the Surr: 
side to get a gradient of from 1 in 40 to 1 in 50 an auyrenah 
of one-third of a mile in length would be entailed, com- 
—— in fact on the south side of the South Eastern 

liway. 

The further accommodation to be afforded eastward by 
a tunnel or steam ferries is now urged, but it is above all 
questionable whether it is not the direct north and south 
traffic that requires relief ; if this be so, a new bridge above 
rather than below would best solve the difficulty. 

The most available site would be between Blackfriars 
and Southwark Bridge, just above Queenhithe, presenting 
three great features in its favour, vis., the narrowness of the 
river—only 700 ft.—facility of connexion with each shore, 
and the comparative open character of the property on the 
Middlesex side due to recent clearances for the Mansion 
House-street. The north approach would be straight 
northward to the end of Cannon-street, east of St. Paul's, 
to Aldersgate-street, tapping Cannon-street and Queen 
Victoria-street. 

Southwards an approach in the same line would bisect 
the new Southwark-street at its most southward curved 
projection, and an approach of 1 in 50 might be 
obtained. On the Middlesex side the approach would be 
practically level or at most with inclines of from 1 in 60 to 1 
in 90. This line of transit would feed all the upper level 
to Aldersgate-street and the Holborn Viaduct, as the Black- 
friars approach does the level of Thames-street and north- 
wards by Farringdon-street ; these two lines of arterial 
heavy traffic being effectually separated transversely by 
Ludgate Hill with its ruling gradient of 1 in 26. 

Mr. Bennoch some 15 or 20 years back advocated a some- 
what similar site for what he named the ‘St. Paul’s’’ Bridge, 
but there are circumstances now which did not exist in fis 
time, viz., the relative levels of Cannon-street, the new Man- 
sion House-street, and the Holborn Viaduct, which render 
this line more than ever deserving of notice, and it is now 
submitted as worthy the earnest attention of the metro- 
politan authorities. 

I am, Sir, yours truly, 
J. B. Repman, Mem. Inst. C.E. 

25, Great George-street, Westminster, S.W., 

September, 1875. 


HISTORICAL LOCOMOTIVES. 
To Tue Eprror or ENGINEERING. 

Srr,—In ly to the inquiry of your correspondent 
“* Adolescens,”” in your last issue, regarding the well- 
known locomotive passenger engine ‘‘ Jenny Lind,”’ I would 
draw his attention to the Practical Mechanics’ Journal of 
1849, vol. i., parts xi. and xii., where this engine is illus- 
trated, and all the information regarding the type is given. 

Yours respectfully, 
ALEXANDER DENHOLM. 
15, Merkland-street, Partick, Glasgow, October 11, 1>73. 
(The dimensions of the ‘‘ Jenny Lind’’ class as given in 
the Practical Mechanics’ Journal above ref to are 
as follows : Cylinders 15 in. in diameter, 20 in. stroke ; 
driving wheels 6 ft. in diameter ; leading and trailing wheels 
4 ft. in diameter. The boiler barrel is 3 ft. 10 in. in diameter 
and 11 ft. long, and contains 148 tubes 2 in. in diameter. 
The heating surface is: Firebox 90 square feet; tubes 
910 square feet, making a total of 1000 square feet. ‘The 
genera] arrangement of the i <n tuathen tn our 
note to the letter of ‘‘ Adolescens”’ last week.—Ep. E.) 


New ZeaLanp Rattwars.—There are now 500 miles of 














railway in course of construction in New Zealand, while 
360 more are authorised. 
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THE WATER SUPPLY OF VILLAGES. 


A Scheme of Water Supply for the Vil and Country 
Parishes of the Central and Eastern Counties of Eng- 
land.* 

By Professor Hutt, F.R.S., Director of the Geological 

4 Survey of Ireland. 

Arver referring to the prevalence of ic diseases 
in villages, hamlets, and country parishes ittedly due to 
“ dirt’ (which as Lord Palmerston defined it, is ‘‘ matter 
in the wrong place’’) and bad water, the author proposed to 
deal with ‘the latter evil by a scheme icable to the 
central and eastern counties of England. is scheme was 
only intended to apply to those districts which come under 
the division of “‘ rural sanitary districts’’ of the Public 
Health Act of 1872, the urban sanitary districts being 
provided for by local resources and engineering skill ; but 
the author maintained that in a large number of instances 
the villages and hamlets required the introduction of some 
system of water supply quite as much as the large towns and 
cities. 

The author's proposal involved a double system of supply 
applicable in two different sets of cases ; (1) either by means 
of wells, or (2) when wells were inadmissible by surface 
streams. He proposed as a preliminary step, that by the 
aid of the rural sanitary officers appointed under the Act 
of 1872, returns should he obtaine: = ny the water 
supply at present in existence in the villages and hamlets 
throughout the central and eastern counties, these returns 
were to be transmitted to the Central Board of Health in 
London, and from them it could be determined what 
were the cases requiring the application of a scheme of 
supply. 

the author then proceeded to point out how favourably 
circumstanced were these districts of England to which his 
observations applied for a system of supply by means of 
wells of greater or less depth. These districts were formed 
geologically of the mezozoic, or secondary, strata included be- 
tween the lower tertiary strata above and the permian beds 
below, and it would be found that they were capable of being 

rouped into an 4 vp series of permeable (or water 

Come strata on the one hand and impermeable (or dry) 

strata on the other. 

The permeable strata were grouped as follows: 1. Chalk 
and upper greensand. 2. Lower msand. 3. Purbeck 
and Portland beds. 4. Coralline, oolite, and grit. 5. Great 
and inferior ooliteand sands. 6. Middle lias or marlistone. 
7. New red sandstone. 

The impermeable strata were also grouped as follows : 
1. Gault clay. 2. Kimmeridge clay. 3. Oxford clay. 4. 
Upper lias clay. 5. Lower lias clay and keuper marls. 

It was shown by reference to the geological map of Eng- 
land that these groups of strata, alternating with each 
other, were spread out over considerable areas and dipping 
one underneath the other at very moderate inclinations, 
owing to which the water collected from the rainfall over 
the permeable strata percolates downwards till stopped by 
the underlying impermeable strata forming undergroun 
reservoirs, which might be reached by wells or boreholes. 

It was also shown that these underground waters pass 
for long distances under the overlying impermeable forma- 
tions in the direction of the dip, and could be reached and 
rendered available by wells or borings on the Artesian 
principle. As an illustration of this the author referred to 
the deep boring recently made at Searle, near Lincoln, where, 
after the impermeable lias and keuper marls had been bored 
through, the water-bearing beds of the new red sandstone 
were entered, and a fine fountain of water rose throngh 
the borehole above the surface of the ground. In this in- 
stance the water had travelled 12 to 14 miles underground, 
from the outcrop of the water-bearing sandstones near 
Mansfield. 

The author then described the qualities of the water 
yielded by the different formations as shown by numerous 
examples submitted to chemical analysis. 

From the knowledge now possessed on such subjects it 
was certain that by means of wells or borings, supplies of 
water could be obtained not only in localities situated on 
water-bearing strata, but in those situated on the overlying 
impermeable strata according to depth. At the same Lim 
there would necessarily be a large number of villages and 
hamlets where the depth to the water-bearing beds and the 
cost of reaching them would be too great for the resources 
of the inhabitants—these would have to be dealt with by 
other means of supply. 

In order to carry ont a general scheme applicable to all 
villages found from the returns of the alael officers of 
health to be insufficiently or improperly supplied, the author 
proposed to utilise the maps of the Government Geological 
Survey, now nearly complete, for the districts referred to 
and on which the areas of the water-bearing and imperme- 
able formations respectively are accurately laid down. 
With the aid of these maps (which were easily attainable) 
it could be determined by the local sanitary authority 
whether any special village or hamlet was so situated as to 
be capable of receiving a supply by a well of reasonable 
depth. In case of necessity, however, professional advice 
might be ealled in, but the author considered that owing to 
the special nature of such cases, it would be n to 
have a geologist of experience attached to the Central 
Board of Health, whose duty it would be to advise with 
each local sanitary board as occasion might arise, this officer 
should also assist in the selection of a proper site for a well, 


and afford data for determining the depth and cost of sink- | }j 


3 &e. 
certified by the Government adviser, of the feasibility of a 
plan of water supply by a well or borebole, an order should 
issue for the compulsory carrying out of the work, and 
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cal 
d while 


© | both body and mind are sufficiently fati 


n the report of the officer of the Local Board of Health | and 


power should be vested im the local sanitary authority to 
raise money for the purpose. 

The well thus constructed should be carefully preserved 
from pollution, and be accessible to the inhabitants of the 
Tolono comprised in the order. At the same time 
ont aor oa ant ape ayy. pans 

or stop up. 

In cases, on the aes hand, where it is found that owing 
to the position of any village or in reference to the 
subjacent water-bearing formation, the depth or cost would 
be too great for the resources of the inhabitants, then it 
would be necessary to have recourse to the most suitable 
stream or brook, which should be put under strict regula- 
tions as oe the prevention of contamination. 

The author proposed that in such cases small tanks should 
be constructed for storage of the water in winter, and should 
be vested in the Local Sanitary Board, who should be re- 
sponsible for their due preservation. 

_ In conclusion, the author expressed his opinion that the 
time for carrying out ao scheme of water supply 


for the too greatly neg] coment eae Soaine ris 
conside i hereto auk tes 


had come, and which he 

combining the information to be derived from the Geological 
Survey maps with the powers granted under the Public 
Health Act of 1872. He considered that any scheme to be 
of use should be both compulsory and of applica- 
tion. He also considered that until every village and hamlet, 
as well as town and city, hada constant supply of pure 
water for domestic purposes, sanitary legislation could not 


be considered to have effected its purpose. 
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THE PLACE OF COLLEGES IN 
ENGINEERING TRAINING. 
Introductory Lecture delivered to the Faculties of Arts 
and Laws and of Science at University College, October 

5, 1875. 

By Professor ALEXANDER B. W. Kennepy, C.E. 
(Concluded from page 285.) 

I rHiInk the course of training of which I have thus 
sketched the nature in very general terms is one which 
must commend itself to most of those who will go so far 
with me as to believe in the value of scientific training at 
all. No doubt difficulties as to time and as to expense 
would prevent its being carried out in certain instances, 
but waiving these for the present we come next to the ques- 
tion : How can it best be carried out ? 

First as to the general scientific training. If it be once 
granted that such —— is advisable there can hardly be 
any question that the College is the place in which it can 
best be obtained. Of course I use the word ‘‘ College’’ in 
its most general sense, intending to include under it those 
science schools of a high order which are in every- 
thing but the name. In general the alternative to the 

uisition of this scientific training at college systemati- 
is obtaining it by home study, after work hours, 
the student is spending the day in the works or 
the office. It cannot be denied that in some cases men 
have in this way taught themselves a great deal, nor 
can it be denied, I think, that knowledge gained b 
this laborious method—by this poring over whic 
require re-reading, and re-re-reading before their con- 
tents are intelligible— becomes one’s own in @ sense in 
which the same knowledge obtained with little mental effort 
by listening to lectures does not. This may be some conso- 
lation to those who have not had the ——— of 
the easier method. .But for any one who has the chance 
employing it wilfully to throw it away because certain 
other men had not, would be folly. The process of seri- 
ously studying science in leisure hours is in i 
case unsatisfactory, and in the immense ee of cases 
it is simply impossible. And even in the few instances 
where a man has the necessary perseverance and enthu- 
siasm for his subject, it is yet a great strain both upon 
mind and body : the hours which ought to be hours of re- 
laxation must be continually gi 
be reduced to a mininiam, and close mental attention must 
be given to more or less abstruse ee times when 


the day’s regular work. It is very hard and very exhaust- 
ing, and the man who has tried it himself will be the first 
to wish others, if possible, to obtain more quickly, more 
easily and at the same time more com iy, the know- 
ledge which he has so dearly bought. e evening classes 


for technical subjects which are now, fortunately, so | i 


common, are very valuable in their own place, but do not 
meet the case under consideration. While t are most 
useful in supplementing imperfect education may often 
greatly help home study, they cannot form any substitute 
fora course of training, both for the reasons 
I bave already given, and beeanse the time of instruction in 
them is necessarily so limited as to render impossible mach 
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ven up to study, sleep must | understand 


practice 

which deductions from the same law or formula have 
merely to be written out in symbols. The only ne 
of ing correct solutions to the com problems 
which I have referred lies in 


physical phenomena. 
than equations he is 
which ¢ 


are wane inearenet on8 RE. To prea this, 
then, it is all important studen early learn 
to the real signi of the formule with which 


he is working, and the way in which t ae 
the sort of pallens wan which he eels deal. lam not 


now ’ 
although I suppose that even to that much of what I have 
said is applicable, but of its study as an essential 


tore so 


Ess 


an engineer's training, and in reference to this I 
hesitation in saying that a man’s young oy mathematics 
ends exactly w his ability to that knowledge to 


his work problems ends ; anything 
far as his profession goes, i 
out, liable to have in certain cases 


quences. 
What I have said as to mathematics ies to avery 
great extent also to physics, on which 
. I use both expressions here in the widest possible 
sense to avoid the ition of the names of the various 
secondary sciences which may be included under them. 
laslids peaches to eoaion ca be siamo oak 
scien! engi w acq in an 
office, or by private study, or will it, too, be best i 
college education? To attempt to work at it in what 
ought to be a man’s leisure hours has all the disadvantages 
I have already pointed out in the case of the 
study the sciences themselves in the same with 
ditional drawback that there are, in our 
least, but few books which would be 
student. There are some exceptions, 


own 
any 
in the 


the best possible | written by engineers 


g 


s? 


ceasary for the author even of an elementary text-book 
his subject himself before he attempts to i 
struct others in it. 

There is perhaps more plausibility in the notion that thi 
part of the training might be given in an engineer’ 
and I would by no means say that this was impossi! 
itself. It certainly is impossible, however, i 
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COAL 1 BeLtacrum—The total production of coal in 
Belgium last year was 14,669,020 tons. This total was 
1,109,372 tons less than the corresponding production 


in 1873. In last year’s total Hainaut figured for 
10,698,136 tons 
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THE WATER SUPPLY OF VILLAGES. 

A Scheme of Water Supply for the Villages and Country 
Parishes of the Central and Eastern Counties of Eng- 
and .* 

By Professor Huy, F.R.S., Director of the Geological 
Survey of Ireland. 
ArTer referring to the prevalence of zymodic diseases 

n villages, hamlets, and country parishes admittedly due to 
dirt’ (which as Lord Palmerston defined it, is ‘* matter 

in the wrong place’) and bad water, the author proposed to 

deal with the latter evil by a scheme applicable to the 
central and eastern counties of England. ‘This scheme was 
only intended to apply to those districts which come under 
the division of “rural sanitary districts’’ of the Public 
Health Act of 18 the urban sanitary districts being 
provided for by local resources and engineering skill ; but 
the author maintained that in a large number of instances 
the villages and hamlets required the introduction of some 
system of water supply quite as much as the large towns and 
cities 





proposal involved a double system of supply 
applicable in two different sets of cases ; (1) either by means 
of wells, or (2) when wells were inadmissible by surface 
streams. He proposed as a preliminary step, that by the 
id of the rural sanitary officers appointed under the Act 
72, returns should be obtaine regarding the water 
yat present in existence im the villages and hamlets 








were to be transmitted to the Central Board of Health in | 
London, and from them it could be determined what 
were the cases requiring the application of a scheme of 
e author then proceeded to point out how favourably 
circumstanced were these districts of England to which his 
observations applied fer a system of supply by means of 
wells of greater or less depth. These districts were formed 
reologically of the mezozoic, or secondary strata included be- 


tween the lower tertiary strata above and the permian beds 
below, and it wou ud be found that they were capable of being 
grouped into an alternating series of permeable (or water 
bear ing strata on the one hand and impermeable (or dry) 
strata on the other 
The permeable strata were grouped as follows: 1. Chalk 
1 upper greensand. 2. Lower greensand. 3. Purbeck 
nd Portland beds. 4. Coralline, oolite, and grit. 5. Great 
and inferior ooliteand sands. 6. Middle lias or marlstone 
7. New red sandstone 

The impermeable strata were also grouped as follows 
1. Ganlt clay 3 








Kimmeridge clay. 3. Oxford clay. 4 

5. Lower lias clay and keuper marls 
own by reference to the geological map of Eng- 
land that these groups of strata, alternating with each 
ad out over considerable areas and dipping 
one underneath the other at very moderate inclinations, 
owing to which the water collected from the rainfall over 
the strata percolates downwards till stopped by 
the underlying impermeable strata forming unde ground 

ch might be reached by wells or boreholes 






other. were spre 





ermeable 








reservoirs, wt 


It was also shown that these underground waters pass 
for long distances under the overlying impermeable forma- 
tions in the direction of the dip, and could be reached and 
rendered available by wells or borings on the Artesian 


rir 








iple As an illustration of this the author referred to 
the deep boring recently made at Scarle, near Lincoln, where, 
after the im permeable lias and keuper marls had been bored 
through the water-bearing beds of the new red sandstone 
were entered, and a fine fountain of water rose through 
the borehole above the surface of the ground. In this in- 
stance the water had travelled 12 to 14 miles underground, 
from ymutcrop of the water-bearing sandstones near 
Mans 

I wr then described the qualities of the water 
the different formations as shown by numerous 





examples submitted to chemical analysis 

From the knowledge now possessed on such subjects it 
was certain that by means of wells or borings, supplies of 
water could be-obtained not only in localities situated on 
water-bearing strata, but in those situated on the overlying 
impermeable strata according to depth. At the same time 
there would necessarily be a large number of villages and 
hamlets where the depth to the water-hearing beds and the 
cost of reaching them would be too great for the resources 
of the inhabitants—these would have to be dealt with by 
other means of supp! 

In order to carry out a general scheme applicable to all 
vund from the returns of the medical officers of 
sufficiently or improperly supplied, the author 
proposed to utilise the maps of the Government Geological 


villages fc 


health to be ir 


Survey, now nearly complete, for the districts referred to, 
and on which the areas of the water-bearing and imperme- 
able formations respectively are accurately laid down. 


aid of these maps (which were easily attainable) 
letermined by the local 
any special village or hamlet was so situated as to 


he capable of receiving a supply by a well of reasonable 


be « sanitary authority 








dept In case of necessity, however, professional advice 
t be ca in, but the anthor considered that owing to 
t peci ial nature of such cases, it would be necessary to 


10ut the central and eastern counties, these returns | 





power should be vested in - the local sanitary authority to 
raise money for the purpose. 
The well thus constructed should be carefully preserved 
from pollution, and be accessible to the inhabitants of the 
village or hamlet comprised in the order. At the same time 
all objectionable or impure sources of supply should be de- 
stroyed or stopped up. 
In cases, ou the other hand, where it is found that owing 
to the position of any village or hamlet in reference to the 
subjacent water-bearing formation, the depth or cost would 
be too great for the resources of the inhabitants, then it 
would be necessary to have recourse to the most suitable 
stream or brook, which should be put under strict regula- 
tions as regards the prevention of contamination. 
The author proposed that in such cases small tanks should 
be constructed for storage of the water in winter, and should 
be vested in the Local Sanitary Board, who should be re- 
sponsible for their due preservation. 
In conclusion, the author expressed his opinion that the 
time for carrying out some general scheme of water supply 
for the too greatly neglected villages and country parishes 
had come, and which he considered might be caniel ont by 
combining the information to be derived from the Geological 
Survey maps with the powers granted under the Public 
Health Act of 1872. He considered that any scheme to be 
of use should be both compulsory and of general applica- 
tion. He also considered that until every village and hamlet, 
as well as every town and city, hada constant supply of pure 
water for domestic purposes, sanitary legislation could not 
be considered to have effected its purpose. 





| THE PLACE OF COLLEGES IN 
ENGINEERING TRAINING. 
troductory Lecture delivered to the Faculties of Arts 
and Laws and of Science at University College, October 
5, 1875 
By Professor ALEXANDER B. W. Kennepy, C.E. 
(Conclude l from page 285.) 


I THINK the course of training of which I have thus 
sketched the nature in very general terms is one which 
must commend itself to most of those who will go so far 
with me as to believe in the value of scientific training at 
all. No doubt difficulties as to time and as to expense 
would prevent its being carried out in certain instances, 
but waiving these for the present we come next to the ques- 
tion: How can it best be carried out + 

First as to the general scientific training. If it be once 
granted that such training is advisable there can hardly be 
any question that the College is the place in which it can 
best be obtained. Of course I use the word ‘‘ College’’ in 
its most general sense, intending to include under it those 
science schools of a high order which are colleges in every- 
thing but the name. In general the alternative to the 
acquisition of this scientific training at college systemati- 
cally is obtaining it by home study, after work hours, 
while the student is spending the aay in the works or 
the office. It cannot be denied that in some cases men 
have in this way taught themselves a great deal, nor 
can it be denied, I think, that knowledge gained by 
this laborions method—by this poring over pages which 
require re-reading, and re-re-reading before their con- 
tents are intelligible becomes one’s own in a sense in 
which the same knowledge obtained with little mental effort 
by listening to lectures does not. This may be some conso- 
lation to those who have not had the opportunity of trying 
the easier method. But for any one be 2 has the chance of 
employing it wilfully to throw it away becanse certain 
other men had not, would be folly. The process of seri- 
ously studying science in leisure hours is in the best possible 
case unsatisfactory, and in the immense majority of cases 
it is simply impossible. And even in the few instances 
where a man has the necessary perseverance and enthu- 
siagm for his subject, it is yet a great strain both upon 
mind and body: the hours which ought to be hours of re 
laxation must be continually given up to study, sleep mast 
be reduced to a minimum, and close mental attention must 
be given to more or less abstruse subjects at times when 
both body and mind are sufficiently fatigued at the end of 
the day’s regular work. It is very hard and very exhaust- 
ing, and the man who has tried it himself will be the first 
to wish others, if possible, to obtain more quickly, more 
easily and at the same time more completely, the know- 
ledge which he has so dearly bought. The evening classes 
for technical subjects which are now, fortunately, so 
common, are very valuable in their own place, but do not 
meet the case under consideration. While they are most 
useful in supplementing imperfect education and may often 
greatly help home study, they cannot form any substitute 
tor a regular course of college training, both for the reasons 
I have already given, and because the time of instruction in 
them is necessarily so limited as to render impossible much 
beyond elementary teaching. The study of science on the 
one hand and the office or shop work on the other each 
require for their proper carrying out the whole of the 
student's time, except that portion of it which he must 
give to other studies or occupations to prevent a one-sided 
mental growth, or for the sake of his health. I therefore 





have geologist of experience attached to the Central 
Board of Health, whose duty it would be to advise with | 
each local sanitary board as occasion might arise, this officer 
should also assist in the selection of a proper site for a well, 
and afford data for determining the depth and cost of sink- 
ing. &e 

1 pon the report of the officer of the Local Board of He alth | 
certified by the Government adviser, of the feasibility of a | 
plan of water supply by a well or borehole, an order ‘should 


issue for the compulsory carrying out of the work, and every engineering student will find great advantage in being 





* Abstract of a paper vend bless the Mechanical Section 
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place the College at the very commencement of the 
young engineer's training, as indeed the only place 
where he can obtain that thorough and systematic teaching 
of science which I believe to be the essential foundation for 
his after work. Although speaking only of technical train- 
ing here, I may just mention that a knowledge of French 
and German will be of great use to the student, and should 
be obtained or extended, during this section of his work. 
The German technical literature is especially valuable, and 


able to make free use of it. 


What follows this first part of the training requires more 


quite as vital importance to the student as the foundation 
work of which I have just been speaking. A knowledge 
of mathematics, for instance, is cain t 18 indeed the v: 
first essential for the student of engineering. Almost 
that he afterwards learns will somehow or other be 
nected with it. But a mere knowledge of mathematical 
processes, mere facility in pcan By oe not only is 
insufficient, but in some cases ma positively harmful to 
him. The questions upon which, he willin his profession 
be called upon to employ his mathematical knowledge are 
never abstract ones, are most often questions in which 
there is great complexity arising from the conditions under 
which actual design or construction has to be carried on. 
It oceurs very frequently indeed that they are not ques- 
tions involving any very profound mathematical knowledge, 
but to the extent to which they do require that knowledge, 
they require it to be thorough and accurate. The solutions 
to such questions obtained by an inappropriate application 
to them of mathematical processes or expressions have 
often proved far less trustworthy than the purely empirical 
solutions of the so-called “ practical’’ man, who is thus 
confirmed in his contempt for theory and theorists in 
general, and for mathematicians in particular. Similarly 
there can be few either of the “ examinati, examinandi, 
or examinatores,’’ who do not know from experience 
how much more difficult it seems always to be to answer a 
question which involves some particular application to 
practice of even a well-known law or formula, than one in 
which deductions from the same law or formula have 
merely to be written out in symbols. The only possibility 
of finding correct solutions to the complex problems of 
practice to which I have referred lies in the solver having 
an exact and correct comprehension of the real meaning of 
the formule which he employs, of bis being able, as it were, 
to crystallise them in his brain, to translate them into 
physical phenomena. If they are to him nothing more 
than equations he is certain to apply them in cases to 
which they have no real reference, and then reasoning 
correctly upon them with all the apparent certainty which 
mathematical processes give, will come to conclusions which 
are completely incorrect and useless. ‘To prevent this, 
then, it is allimportant that the student should early learn 
to grasp the real significance of the formule with which 
he is working, and the way in which they can be applied to 
the sort of problems with which he has to deal. I am not 
now speaking of the study of mathematics for itself, 
although I suppose that even to that much of what I have 
said is applicable, but of its study as an essential part of 
an engineer's training, and in reference to this I have no 
hesitation in saying that a man’s knowledge of mathematics 
ends exactly where his ability to apply that knowledge to 
his work problems ends ; anything beyond this is useless so 
far as his profession goes, and is even, as I have pointed 
out, liable to have in certain cases disastrous conse- 
quences. 

What I have said as to mathematics applies to a very 
great extent also to physics, on which therefore I need not 
enlarge. I use both expressions here in the widest possible 
sense to avoid the repetition of the names of the various 
secondary sciences which may be included under them, 

The question now is, can this knowledge of how to apply 
scientific principles to engineering work be acquired in an 
office, or by private study, or will it, too, be best obtained in 
college education? To attempt to work at it in what 
ought to be a man’s leisure hours has all the disadvantages 
I have already pointed out in the case of the attempt to 
study the sciences themselves in the same way, with the ad- 
ditional drawback that there are, in our own language at 
least, but few books which would be of any use to the 
student. There are some exceptions, in the shape mostly 
of books on special sections of engineering construction 
written by engineers who have a fn scientific knowledge 
of their subject, but the number of such books is small, We 
have indeed no lack of works professing to be text-hooks of 
engineering or some of its branches, but too many of these 
are written by men who have not recognised that it ia ne- 
cessary for the author even of an elementary text-hook to 
understand his subject himself before he attempts to in- 
struct others in it. 

There is perhaps more plausibility in the notion that this 
part of the training might be given in an engineer's office, 
and I would by no means say that this was impossible in 
itself. It certainly is impossible, however, in any engineer's 
office as it is at present constituted ; for evenif the head of the 
office himself possesses the requisite knowledge, it does not 
follow that be has the faculty of imparting it to others, and 
in any case his time is far too much occupied to allow him 
to do more than give a little help now and then, or a few 
words of suggestion, to the pupils under his care. He is 
generally a busy man, with more work on his hands than 
he knows ou how to get through, and even were he 
anxious and able to give instruction to his subordinates, his 
more immediate duties would render it impossible that he 
should do so. We find ourselves reduced then to the alter- 
native that this knowledge of the application of science to 
professional work must either be obtained systematically at 
college or ‘ picked up’’ piecemeal, and with no sort of 
completeness dering apprenticeship and in after years. 

A considerable portion of it may be given, I believe, most 
usefully in the form of lectures and ordinary class instraec- 
tion. The principles of design for instance could be treated 
in detail in this way: the functions of all the more impor- 
tant members of machines or structures and the methods 
of determining their forms and arrangements could be ex- 
plained, and the way in which their dimensions are calcu- 
lated. The mathematical or mechanical assumptions made 
in the calculations could be made clear, their influence upon 
the result, the consequences of such conditions not beng 
fulfilled, the extent to which the results obtained could be 
considered accurate, and so forth. In the same way much 
could be taught as to the art of construction, and the nature 
and characteristics of the materials with which the engineer 





detailed consideration, Its successful carryiag out is of 





has to work. This is not a place in which to go into details, 
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Ido no more than indicate in this general way t vatline 
of the sort of instraction to w I refer 
Is 1 not omit to mention here the study of Drawing 
ay 5 : he carried on rea t ighout the whole 
we t training [t is mm pos ey an engineer to he 
te eady or too accurate in t ‘ f his pencil In the 
earlier part of his college course ¢ etrical drawing will 
aid m wonderfully with his mathematical stadies, while 
ster or t heeomes the anguage In which he expresses his 
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at t proy tween the 1 ful and 
‘ ‘ i t “ we ae I conceive 
at work t the aort | und. 
ft 5 5 the most 
} t ng It would indeed be of 
rt it importal t m that I t k it must be considered 
t m an essential part of ‘ plete system of 
traiming ] mn as t t t ng of the materials 
‘ ns es, the jiron and steel and so forth, with a view to 
the thore rrasping of the nature and characteristics of 
ea ini W “ ly require that the students shonid 
themselves make, or at least take part in, systematic ex- 
per ; npon t trengt and elasticity of the materials 
n question sed in various forms and subjected to various 
t I certainly see! t t natural way in 
w the equired familiarity wit the 7 sical properties 
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annot be used ayste atically for ed tional purposes 
t { ourses of expe t t whers 
easary for their own informat | see no reason, on 
ne t r and why any separate institution should be 
f med for the purpose of ¢g this Kk 1 of instruct 
i concinde simply that it, too, she uid form a part of 
gular ¢« ege training of an engineer 
Up to this point I have spoken only « f auch college train- 
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way 1 Varion ions throughout the kingd Now 
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Mons the — At present eac man gets t 1s particular 
s trait ry as best he can during his apprentice- 
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look for it. he does not get it at 





bout it, and takes pair 


Asa n uence we find that a comparatively small 
number of nyineers have becom ¢ m tiume from cireum- 
sor fre inclination specially familiar with what I 





ay call in general experimental engineering, but that the 
majority are, terough no fault of their own, deficient both 
im this branch of their profession and in the knowledge to 
What is re 


which it leads ly required appears tome to be 


ENGINEERING. 








a kind of engineering laboratory, if | may use the expression, 
attached to the college, and supplied with the requisite ma- 
chinery and apparatus. It would be essentially a laberator 
for the carryiag on of experiments in engmeering and me- 
chanical physics ; and I do not think it would be possible 

if possible, certainly not wise-to make a distinct separation 
between it and the ordinary physical laboratory, for 
although there are many series of experiments which would 
there are still many which must neces- 
sarily be common to both. Many things would be included in 
the work of this laboratory besides those which I have chosen 
in illustration of ita necessity, experiments in connexion with 
problems, with the laws of friction, with 
the accuracy of the instruments commonly used for 
pressures or work, &c. Demonstrations m 
artments by the construction « 
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for the actnal construction of a n tear 8 ver" 
more than merely seeing or examiming one In this 
way, for example, the stresses in brac structures coul 
easily be examined and measur¢ the 1 ure of cent 
Pr thner and axoids cou be illustrated, and many 
yxther matters of which the« rehnension may be much aed 
the hands At the same time sn a laboratory attached 
to a < ge would not only be ot vainet the sake of teach 
but aiso to I yas great an extent for the sake of 
riginal research and experiment I re is ample room f 
attempts further to develop scientific engineering are 
ontinually hampered by the want of more extensive or 
ore accurate experiments We have in far too many 
atters nothing to rely upon but the t imy 
rted results of antnjnuat exper r while our 
! trustworthy experiments ! n very many cases not 
en lertaken as part of a smentif nvestigation but for 
uch more limited object, and are thus fre ently u 
enficient for the formation of general « n hus 


to carry out 





courses of exp 
‘investigation wi 


value to the practical constructive engineer 





esulta « ost 





I may add that while suct experunents seem to me to 





be daily becoming more necessary | see very little hop« 
their ever being carried ont—in this country that is to say 
unless our colleges and science schools take the matter up 
in some such way as | have indicated The expense is here 
as inmany other cases, the principal difficulty, for the cost 
of the necessary apparatus, although by no means enormous 
while the fees must be kept mode 
is to be really usefal Althougt 
nercial sense of 





would he considers 
rate if the laborat 
however, it n t not “ pay in the con 
the word, directly, yet the increased efficiency of the eng 

neers whom it would take part in traiming would, even as a 
matter of 4 s.d., return to the country an enormous profit 
upon the few thousand pounds laid out I can only hope 








that it may not be long before the importance of this kind 
of training is recognised in a sufficient pra tical way to 
allow it to be set in operation 

| have now to consider only one more section of the 
general scheme 
that 1 think the yon 
tion can be considered complete must have some ex 
perience mm the actual application to practical design 
and construction of the Knowledge be bas acquired 
Chere is no reason, of course, that the work in the drawing 
lase should not include, in its more advanced stages, the 
design of more or less simple machines and structures, in- 
leed this should form a necessary part of it. But at the 
same time it does not appear to me that this can ever take 
the place of work at design in an engineer's office. In the 
one case a few hours a week, in the midst of other engross- 
1g work, are spent upon designs for which the data are 
furnished by the Professor. ‘These are chosen from an educa- 
tional point of view, to familiarise the student with certain 
problems or certain constructions, they are worked at 
under the eye and with the help of a teacher. The student's 
errors are /pointed out and to a certain extent rectified, but 
nothing results either from the errors or excellences of the 
lesign, except in regard to what they have been the means 
of teaching the student. In the office the conditions are 
entirely different here the whole time of the pupil or 
while the design at 


of training sketched out | have said 


engineer before his educa 











apprentice is spent upon his work | 
which he works is for something which has actually to be 
constructed Che design is no longer made to instruct the 
lesigner (another reason for his being instructed before- 
hand in the principles of design), but for its own sake 
Mistakes, therefore, or defects are not tolerated, but cor- 
rected to the satisfaction of the chief of the office before the 
design in fact is made 
under a sense of responsibiity which cannot exist where its 
actual construction has not to be looked forward to At 
the same time the condaditic which govern the nature ol 
the design are the complex ones of actual practice, and are 
must be for educational purposes 
y even more strongly to experience in 
construction re I may say that I think the real 
object of an apprentice entering a workshop is some- 
times misunderstood. It is not that he may iearn to be 
a good workman, although of course it will be so far to 
his advantage if he does become a good workman. but 
that he may see how tools are handled, what can and what 
cannot be done with them, what is difficult and expensive 
He requires to see, too, how 





lrawing is allowed to pass 








not simplified as ti 





[he same things a 





but r 


what is easy and costs little 
the different members of a machine ar put together, the 
translation into material reality of the mental building 
up of a design with which he is already 
less familiar. It seems almost self-evident that the place 
most suitable for gaining this experience will be a place in 
which there are numerous good mechanics at work, and 
where full-sized machinery of various kinds is in process of 
construction, in other words, in the works of an engineer 
L do not think eitber of these conditions can be attained in 
the workshop of a college or teehnical school. Such a 
workshop can only do imperfectly what will have after- 
wards to be properly done in the factory, while the work 


more or 
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in it will oecupy. time which might be. more usefully 
employed in the legitimate work of the colle ge in such a 
manner a8 I have endeavoured to point out. Hand work 
falls within the function of college instruction only so far 
as it occurs in the experiments or investigations or mode] 
constructions of the laboratory of engineering physics 
which I have endeavoured to describe. ; 

In speaking of office work I intended to refer to the 
offices of both civil and mechanical engineers (to use th 
popular subdivision) ; I have not, however, referred to the 
practical work of the former, in the first place because 
nobody has the notion that in order to understand it is 
necessary to be proficient in handling the pick or the trowel 





cannot even be imitated on a small scale for educational] 
purposes, and, therefore, it has never been proposed that it 


uld be studied elsewhere than at the works themselves 


and in the second place because its nature is sach that it 


Instruction in the theory and use of field instruments 
perhaps forms a kind of debateable ground 
I think, however. that its nature is suc to 





a subject which 
i render it por 

ble to give it at college to a sufficient extent to be useful to 

many who are not to become civil engineers, and who would 

not, therefore, have ar 





ly Opportunity of obtaining it in ar 

office, while some previous acquaintance with the theor 
and construction of these instruments will! allow the vour 
C.E. to make faster and better progress when he comes t 
use in actual wor For these r us I think we ars 

in retaining it im the place which it has alread 

ved in most of those colleges which have arranged ar 


thing like a systematic course of instruction for engineerir 
students 
+ 


I have now concluded my attempt to sketch out the 


quirements to be fulfilled by any complete system of er 
gineering education, and what appears to me the best mod 


of meeting them with such educational appliances as are 


rt 
now or may be shortly in our hands I place all the earlier 
part of this education at college aving given my reasons 





thinking that it cannot b ewhere satisfac 


torily, but I consider that actu 


ined e] 





work in 





workshop is essential for its completeness 
work should come after, and not before, the coll 
I have endeavoured to show that eve 

yurse of training which can be : 





ining 





they at present exist there is one means 
for supplying which, it appears to s within the 
function of the college to furnis I have also made sug 





restions as to Ww 
well satisfied if what I have said, by bringing forward in a 


at these means should be, and shall) be 





some t concrete form ften been spoker 
if lly before, does ; i ig the realisation 
f the scheme wi I have outlined That I hare by no 
neans over-rated its importance will, I believe, be admitted 


yy the great majority of members of the professionto whic 


| bave the honour to belong, and mt heartily by those 
who have themselves worked th« irdest t 
avoidable deficiencies of their 
rhe placing of the workshop 
of traiming 18 so obvic ' 
an educational point of view that I should hardly think it 
needed defence. I bave heard it objected t« owever, oT 
the ground that after two or three years of ege life the 
mechanical shop work would he De iliarly irksome and 
lisagreeable, that, in fact, the student would have becoms 
too much a fine gentleman”’ to rise at five, don fustian 
and bark his knuckles. To this I can only say, that if it 
he the case in any particular instance, that young man has 
entirely mistaken his yocation, and it just as well that hy 
should find it out before it is too lat If a man hasn't 
sufficient interest in his work to overbalance altogether 
these small and temporary discomforts, and to regard thi 
part of his training as not only necessary but interesting 
s well give it up at once, he cannot expect ever to 
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he nu 
the un 





own trainir 





e end of the 


course fron 




















he may a 
succeed in i 

ave described is at onex 
extended and somewhat difficult. It may perhaps cost to 
much time for some, too much money for o : 
t the student remember the saying of Géthe, 
nicht versteht, besitzt man nicht’’ (What is not » 
Whether the quantity of knowledge you 
are gaining be great or small make sure that you really 
do gain it, that you comprehend it, grasp it can apply it 
If time presses, or if you are not naturally quick at learn 
ing, do not attempt too many subjects; do not attend a 
single course of lectures more than you are able thoroughly 


to appropriate to yourself. The knowledge y 


The course of training which | 





rs. inany Case 
Was mar 


nderstood 








is not ; ssessed 





u would gain 





by doing 80 would be mere inf nh, useless to you, an 


occupying me which might be more profita! ly spent And 
remember, too, that the extent or pertectness of the training 
through which a man has passed does not by itself determine 

is success in his after work rt lepends also upot 
other things, which no perfection of tr: £ Cah give, and 
without which the best training may de useless Pe rse 
verance and determination, capacity for dealing with men 
as well as with metals, energy and decision, perhaps abor 
all unlimited capacity for work, are required; and whik 
no traiming can be too perfect to combine with these, yet in 
themselves they are the best guarantee that their possessor 
will use every possible exertion to supply the deficiencies of 
an imperfect training, and will attain that success as an 
engineer which he would deserve as a mai 

















New ZEALAND RarLways.—An official return shows 
that in July, 1874, New Zealand had 90 miles of railway open 
for traffic. At the samedate, 58 miles more were ready for 
traffic, the rails were being laid on 103 miles more, and 
422 miles more were in course of construction. In addition 
to all this contracts were about to be let for 387 miles more 
New Zealand had thus mapped out in July, 1874, 1010 miles 
of railway, of which 166 miles were in the province of 
Auckland, 18 miles in Taranaki, 45 miles in Hawke's Bay, 
133 miles in Wellington, 7 miles in Westland, 38 miles in 
Nelson, 19 miles in Marlborough, 251 miles in Canterbury, 





and 332 miles in Otago: 
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THE ALEXANDRA DOCKS, NEWPORT 
Cor led from page 284.) 

We publish to-day the remaining engravings in 
connexion with these docks, of which in our last 
number but > we gave some description. Figs. 

1 to 41 (see page 283, October Sth) refer to de- 
tails of the main basin. Figs, 31 and 32 are sections 
of the dock walls, the latter view showing the steps 
at the corner of the basin. Fig. 33 is a plan of 
Fig. 32, and Fig. 34 is a section across C D (not 
A B as marked) in Fig. 31. It will be seen that 
he form adopted for the basin wall is much the 
same as for those of the lock. ‘The upper part 
(14 ft. dee p) is ashlar faced, below that the ma- 
sonry is set back three inches, and is rock-faced 
rubble only. The body of the wall is rubble, set in 
mortar ; it is 7 ft. thick at the top and 1S ft. at the 
base, which rests upon the panel 5 ft. below the bottom 
of the basin, as shown. The dry rubble drains (2 ft. 
Gin, square) behind the wall are each provided with 
a3} if. cast-iron drain pipe (Figs. 31 and 34). Fig. 
5+ also shows the arrangement of the binders, each 
t ft. by 2 ft. Gin. The copings are of granite through- 
out, the rest of the masonry being of the blue sand- 
stone before mentioned. 

Fig. 35 gives a section of the coping, and shows 


; 


in which the use of concrete has been thought neces- 


the anchorage for the eyes. Each anchor bolt is 3 in. 
in diameter, and is secured by a nut and cast-iron 
washer at its lower end. Fig. 36 is a longitudinal 
and cross section of the cast-iron pillar, Its lower 
part is l}in. thick, and 16in. square, and its depth 
below the surface is 7 ft. Jin. Figs. 39 and 40 
speak for themselves; Fig. 37 is a section at OP, 
Fig. 39, with the sheave removed, Fig. 38 is the 
mushroom ; the sheaves are in all cases bushed with 
brass, Fig. 41 is the form of cast-iron ladder used, 
let into the dock wall. Its top is flush with the top 
of the coping, and a channel is formed for it in 
the masonry so that it may be flush outside. 

In the two-page engraving which we publish this 
week Fig. 42 is a longitudinal section, Fig. 43 a plan, 
aud Figs. 44, 45, and 46 cross sections of the graving 
dock, as it is intended ultimately to be. At present 
the excavations are made for it, but the masonry is 
not built. It will be 450 ft. long by 60 ft. wide in 
the clear, and 74 ft. wide between copings, the open- 
ing at the gates being 50 ft. wide, while there will be 
17 ft. of water over its entrance sill at the level of 
high water in average spring tides, Its depth in the 
centre is 19 ft. The rubble masonry (all face work) 
at its bottom is 3 ft. 6 in. thick, and will rest upon 
a bed of concrete 5 ft. thick, this being the only case 






| it arrives is transferred from the turntable to the 





DOCK. 























sary or desirable throughout the work. Fig. 44 is a 
section through G H, Fig. 43; Fig. 45 shows a half 


| section through E F, and a half section through C D 


The small figures in Fig. 46 show the arrangement 


| of the drains. An 18-in. cast-iron pipe drain is 


carried the whole length of the dock, openings to it 
being provided at intervals (see Fig. 43), and dis- 


| charges at the east end of the dock. The main 
| discharge pipe here is shown in Figs. 47 and 48, the 


former being a section at K L on Fig. 43. ‘This pipe 


| is of cast iron, 2 ft. Gin. in diameter, and is fitted 
with a sluice valve worked from above, as shown, 


Figs. 49 to 54, on the present page, show the 
graving dock gates. These are of timber, and are 
80 similar in construction to the gates of the lock 
already described (see Figs. 14 to 24) that they 
scarcely need further description. 

The remaining views, Figs. 55 to 62, on our 
two-page engraving, and page 320, illustrate the 
apparatus used for loading coal, which has been manu- 
factured by Sir William Armstrong and Co., and 
which possesses very considerable interest. Refer 
ring to Fig. 8 (page 282 of our last number but one) 
the lines of railway by which the coal trucks enter 
and leave the docks will be seen at some distance to 
the west of the basin. In the same engraving the 
positions of the four coal hoists is also shown, and 
it will be seen that each is provided with two lines 
of rails connecting it with the lines on the western 
side of the dock. ‘The flatter of these two slopes 
downwards about ] in 100 towards the hoist, and 
reaches it over a weighbridge and a ]2-ft. turntable 
at the level of the quay, as shown in Fig. 56. This 
line is used for bringing the loaded coal waggons 
down to the hoist. The second line of raile—th« 
one shown in plan with the sharpest curvature—ix 
about 16 ft. above the first at the hoist, and is car 
ried for about 55 ft. from the hoist upon wrought 
iron girders (Figs, 55 and 56), and from that point 
upon an embankment. It slopes downwards frow: 
the hoist about 1 in 80 towards the main lines, and 
is used for taking away the empty waggons. A 
hauling machine is provided (Fig. 55) for conv: 
nience of bandling the full trucks, eack of which as 
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the separate condenser of Watt, the patentee is; everywhere existing. The abuse of terms which 
entitled to protect himself from all modes of carry- | widely exists in scientific language is also touched 
ing this into effect. upon. Effects of nature are everywhere spoken of as 
A patent of the United Kingdom is not in-| being due to laws; observed motions of masses as 
ged by acts done on the high seas. In Newall | due to “ attraction or repulsion,” and of molecules as 
lliott it was held that a patent for an improved |due to “chemical affinity.” Such theories and 
method of laying telegraph cables was not infringed | terms, it is true, mark the stages of our advance in 
by acts done between Malta and Alexandria. knowledge, but they become objectionable when 
In Minter vr. Williams it was held that the mere] wrongly estimated. They may even hinder re- 
exhibiting to sale imitations of an invention was | search by deceiving the mind or seeming to satisfy 
ot any infringement of the patent. In another|it. From time immemorial false theories have cum- 
case it was held that the making of an article | bered the ground. 
for the purpose of amusement only, or as a model, Having dismissed the theory of action at a distance 
or for private use and not for profit, was no infringe- | as unscientific, the author finds in the omnipresent 








i 
ment ether known to exist the competent physical cause 
The sale in this country of an article manu-}and vehicle of all known forms of energy; and in 
factured abroad according to the specification of | proceeding further he finds that it can have only 
n English patent is an infringement, It has also| special constitution, namely, that of an aériform 


ad and is there applied to the purposes for|in all directions at a high velocity, and continually 








| 
a i 

n held that where a patented article is made! medium of minute particles moving in straight lines 
| 
| 











of the various molecules causing these motions is 
sustained by the ether waves of various periods 
coming from the sun just as resonant masses are 
sustained by sound waves of the same period. 

One remarkable conclusion led up to is the 
existence of two neutral points in the neighbour- 
hood of a molecule; one which may be called the 
neutral point of unstable equilibrium, another 
which may be called the neutral point of stable 
equilibrium. The first is that point at which 
the mutual attraction of combination begins lead- 
ing the molecules up to the second point. A 
pair of free dissociated molecules will not ‘* combine” 
unless brought within the outer neutral point. Their 
normal motions of translation may not be sufficient 
to carry them up to that point when colliding. The 
communication of motion may be necessary by a 
sudden blow, or by vibratory energy, as in cases of 
combustion by the application of heat or explosion 
by percussion. As soon, as by some such external 
aid, the molecules are brought into the requisite 
proximity, the mutual action of their vibrations on 
the intercepted ether column causes them to rush 
together, but by their approach the intercepted 
ether column is put into intenser vibration, and 





h it is made and is then sent to this country, | colliding and interchanging motions like the mole- 

it for sale here, but for exportation to another | cules of a gas according to the kinetic theory. From 
ere is nevertheless such a user of the| the known velocity of light he deduces the normal 

patent he as to constitute an infringement Thus | veloc ity of the ether particles to be no less than 
where a patent was for capsules which were made} 190,000 miles a second. This high velocity when 
abroad sording to the English patent, and the | taken into conjunction with the very small mass of 
bott they were used to cover were sent through | the particles, would still leave the energy of each 
England f xportation, it was held that there was | particle very small, while owing to their vast numbers 
1 nfringement of the patent. the combined store of energy would be enormous, 
t) rate manufacture of parts of a patented | and yet imperceptible to the senses. We exist in| 
h parts being old, is not in itself an in- | the midst of a vast store of energy, which in equili- | 

fring. nt, but the manufacture and importation] brium eludes our most delicate senses, and yet 
f a complete machine will be an infr t | which rolls the planets in space, and, to come nearer 
i obtaining a patent for an »verent on | home, is concerned in the tremendous effects of gun- 

in invention already patented is not an infringe- | powder explosions and lightning discharges. More- 
ment, but the use of the improvement with the | over the very properties of low density and minute 

















| 


their approach is checked for the time until 
the lateral dissipation of the intense vibration 
of the ether column admits of their closer and 
final approach. ‘This final approach is again 
necessarily attended by increased vibrating energy 
of the ether column, and thus we have the 
singular result, perhaps never before considered, 
that all the heat of combination is not given off at 
the initial approach. A part of the energy of com- 
bination is thus sanlieenl over a certain time, and 
the initial effect moderated. When the motion of 
approach is sufficiently rapid the vibrating energy 
of the intercepted ether column accumulates so 
rapidly as to react on the compound molecules 
dispersing them and producing explosion. In all 
cases of combination, the combining molecules 
receive their impuises from the surrounding ether, 
and return it back again simultaneously. ‘The pro- 
cess is simply an interchange of motion between the 
ether and the molecules, Their mutual vibrations 
rarefy the intercepted ether column so that the 


| surrounding ether communicates motion to them, 


vention during the existence of the forme rj particles at a high ve locity which such an agent 
pa t, Ww it license, is aninfringement. Itis no| capable of producing such effects absolutely requires, 
swer to a fri ent to plead ignorance of| renders its concealment a necessary consequence. 
t xist é nt | The ether hitherto popularly regarded or rather 
| ignored as a somewhat helpless non-substance, be- 
] IT E R AT UR E }comes now in our estimation the most important 
4 4ivl 40 | mate rial in the universe, the physical source of all 

} By §. ToLv ER Preston. London | observed phen mena 
E.and F.N.Spon. [Price 7s. 6 _ | In arriving at quantitative results, the author's | 
We have before us in some respects a remarkable} aim is to touch such limiting results as shall be 
} k Che ‘‘ Physics of the Ether” is evidently the | within the truth. ‘Thus he deduces the inte nsity of 
result of patient labour a1 1 thought by a tz 1e | eth r pressure to be not less than 900 tons per square 
student of science, following closely i sof{inch. Again, the density is found to be not less 
lhomson, me I than that of air; also that the mean dis- 


1 | be contained many times 


}@ molecule. It appears then that a cubic space of 








in the linear dimensions of | 
} 
| 
| s . 
| the ether it assumes the form of translatory motion, 


| 
| 
| 
| 
| 


264 
re- | tance of the ether particles from each other may | 


| 





t5 ft. side would contain a grain of ether, and that 
vical | the amount of energy stored in that space would 
amount to 1000 million foot-tons. And startling 
rhere ex he ates dnt bands cy in the present | #8 it may appear, it nevertheless unavoidably follows 
ave to run 1 nuch to experiment “a natural reac- | that there is far more ether mass within the bounds 
tian te . ner ages of pure speculation. ‘This | of the s lar system than the ¢ mbined mass of the 
tendeney rather to observe than to logically think ; | 8¥a and piarets, Lhere is more matter and motion 
und every one earnestly seeks for data independently | in invisible space than elsewhere visible in the uni- 
f the other, and publishes it into the general store. | Verse. A sphere of space with the sun for centre, 
\ creat mass of detached facts are thus collected | aud the distance from there to Uranus for radius, 
1 opportunity is offered to the thinker to utilise | encloses more matter than the mass of the sup, and 
¢ I'be most profitable research might at times | could impart to that body a velocity greater than 
rather amongst these facts than after unknown that of light — ; 
s. The author has plainly followed this method. | We will not follow the author into his explana- 
His book is mainly the: sult of thought a ting upon 
ta furnished from a multiplicity of sources and | 4 riform me dia, and tl 
el rating a thesis already laid down. It is an| traction and repulsion. It is enough for our} 
ittempt to show forth the constitution of the ether, purpose that, as im the case ot sarge TuASSeB 
ind its physical use in nature. The reasoning on | Vibrating in air mutually attracting or repelling one 
he theory is based is far-reaching and the | another, so sinall vibrating masses can be shown so 
a sions to which it leads are striking. But our| to affect the surrounding ether as to cause mutual 
intention is rather to give such an account of the | attractions or repulsions by creating differences of 
ok as w } v it into deserved notice than to | ¢ther pressure on their surfaces, and that at certain 
lly review it. Objections might be taken to | distances from each other the attraction may be 
literary e3 m of the work. but it is clear | changed from an attraction to a repulsion, or rice 
the a r’s aim was not to produce a book, | versa Phes¢ effects may be produced experimentally 
but rather to enunciate the conclusions he had j by,tuning forks vibrating in air. In view of such 
arrived at | establ shed facts ** chemical affinity becomes the 
He begins by arguing against the “action at a} mutual traction of two dissimilar vibrating molecules 
distance the ry” which supposes motions if appro: eh r molecu “ of dissimilar Be eerie period set up 
: , ke place between masses without | between up between them by their vibrating energies. 
regulating physical conditions, and he shows that | The spectroscope has shown the remarkable variety 
by this theory no certain solution to physical of the vibrating pe riods of molecules. This explains 
} roblems can be arrived at since the same effects | the no less remarkable diversity of chemical effects, 
cold b prod lin a variety of ways. ‘The rejec- and how num berless compounds may be created by 
tion of the allied theory of potential energy necessa- | this variety of vibrating period modifying through 
rily follows, It is shown to be illogical that energy | the medium of the ether the mutual deportment of 
( | molecules. The attractions and repulsions observed 


should be capable of reservation In matter in an 
inoperative stat 


On the other hand, he shows that lin chemical affinity are simply impulsions in oppo- 
ne | site directions of the molecules under the dynamic 





by dismissing these theories there remains only 
y iissing ) 


I 


ssible solution, namely, the action of the ether! action of the ether medium. ‘The vibratory energy 


driving them closer till they finally reach their 
inner neutral point where they yield their new 
found energy all back to the ether again and 
equilibrium is restored. In the case of combustion 
of coal in an engine, all the energy yielded by the 
combination of the oxygen and carbon is not directly 
given up to the ether, but part is led off as vibratory 
motion to the water, where through the medium of 


firstof the incoherent molecules of water (steam) 
then (by transmission) of the mechanical parts of 
the engine. But it is in the end, through frictional 
heat and work, returned to the ether. The molecules 
of the coal and of the water are as much parts of 
the machinery involved as the piston rod and driving 
wheel, They but serve the part ia the cyclical 
process of withdrawing motion from the ether and 
giving it back again. It cannot be said (as by the 
potential energy theory it is said) that energy is 
stored up in coal. Itisin reality as much stored up 


|in the cylinder. ‘The coal is merely a convenient 
tions of the formation and propagation of waves in| mechanism for effecting the interchange of motion 
ie resultant phenomena of at-| from the ether to the steam. Similarly a// physical 


processes may be shown to be thus cyclical, and but 
more or less complicated, and deferred interchanges 
of motion from ether to matter and from matter to 
ether. We derive a supply of energy directly from 
the sun, but the sun’s energy itself may be shown to 
have come originally from the ether in the process of 
its formation. The stellar suns are rather repaying 
what they have already received than pouring, as is 
said, their stores of energy uarequited into space, 
The sources of visible energy utilised by men, as 
streams, winds, tides, steam, electric, and animal 
power, are all in turn found on analysis to be but 
molecular mechanism temporarily endowed with 
ether motion, 

Instead of speaking of the principle of the conser- 
vation of energy we might rather speak of the in- 
destructibility of matter and of motion. These two 
principles involve the substance and fundamental 
attributes of nature. 

According to this theory cohesion represents a 
static effect of the ether energy, or effect due to 
pressure. It becomesa difference of ether pressure 
on directly opposed similar molecules. Owing to their 
vibrating energy (heat), a reduction of ether preasure 
takes places in the neighbourhood of each, and tly 
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whole mass of molecules thus coheres in stable equili 
brium An increase of the vibrating energy causes | 
the molecules to move apart into a new position of 
equilibrium. Conversely an attempt to cause them, 
by mechanical pressure, to move closer is attended 
by an increase of the vibrating energy of their 
molecules. <A tensile s/ress applied to a bar of iron 








ri 
disturbs the equilibrium of its ether pressure, the | 
bar is s/rained. i.c., the molecules are pulled apart | 
into new positions of equilibrium and the vibrating 
energy of the bar is reduced, that tl bar 
cooled If it had rema 1 at tl 8a tempera | 
tur t would have r ured | stress to produ 
t stra | 
\ now t auth is led to adeduction of great 

t terest ff not f pra 1m rta f 
J \ ssociation of ( s tak place at 
( ! t pe at es, 6 Ww t v ting 
ene v fn 8 t nor t peratures Ww 
causes ‘ n al st tirely S1} ite 4 ay 
may expect sinteyratior f matter f ritt 
I 3 piel LLIS Weakt ny of 
tl m ilar act attendant on reduct f 
¥ ting ¢ rey Ww ld | the physical ! t 
r red for that reversal of the phy al proces 
W s absolutely es tial to its rep n t 
t t i working f phy i | 1 
other se the finalend of a chang ia y 
1 t inivers¢ one unifor e of 

A i | De the ’ it . re t { | y ‘ 
causation In the remote reg s f spa 
where vibrating energy 18 very iow the isintegra 
tion of matter may be going on The enormous 
juantities of meteoric matter, dust, &c kK wn t 
pervade space in all ld to be 
direct evidence of this orig 
or purpose of this Vv prats 
matter if this be not a f 
former suns on its course t of 
new suns, or rather n t ve 
opi on on this question we sl wuld be led. on t 
r grou tu infer that t order f the great 
cyclical chain of ph 1 was, ebula. su 
meteoric matter, nebula; and that in the present 
day we have physical phenomena in all these stag 
the present being in this respect a type of the past, | 
and that although continual change is going on and | 
there may be no actual repetition as regards dis 


tribution and quantity of matter, still the changes 
of the universe take place in one fundamental order 
of succession in recurring cyclical processes, as con 
sistent with the perpetuity of natural phenomena 
and the continuance of physical change and activity 


in the universe” (page 12¢ 


Although this little book is avowedly a fragment 
to be foll wed up by results of the further devel p- 
ent of the theory, the author has, nevertheless, 


managed to explain the principal phenomena, as 
gravitation, chem! al action, the non-combustion of 
gases by pressure, &c. And not the least remarkable | 
port n of the work is the final chapter on electric | 
and magnetic phenomena, wherein he explains the 


physical cause of each and shows the connexior 








running through all And this leads us to add in 
conclusion ti by his theory the corr n of the | 
physical ences long ago deduced becomes an in- | 
i process which can be figured 
to s deta and sight is affords 1} 
int of I to obscure but well 
k is ta t e ag I great 
va 31 researci 
. i ae =< er | 

N Thel I. WW n I I] 
h NW By Dre. Hermann G HE. | 
Berlin: Julins Springer 
Tue two parts befor s form the first volume of a! 
I ; hey 





work lately commenced by Dr. Herman: ‘ 
a well-known writer and authority on matters re- | 
lating to textile industry Che work is one which is 
.d to have an extended range, dealing with all 
kinds of machinery and processes for the preparatior 
of fibres for spinning and weaving. ‘The two parte 





now before us treat of the preparation of wool, in- 
cluding the washing and carding processes, extra 





COAL-TIPPING APPARATUS AT ALEXANDRA DOCKS, NEWPORT. 
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tion of the oil from wool, and preparation of shoddy 
and mungo, the description of the processes being | 
well ated by numer Ss engravings of ma-|} 
‘ ry e best Englis i ¢ ikers Sreei Raris.—M. Despret has mac 
I rd part will deal with ng ma- | section of permanent way hi: 
r v Dr. Grotl 8 WOrK prt 118 t t il st n » M. Despret found that ir r 

’ ) laid « ent showed int » year 
é | sive and vali ! and it deals with 

: w on the same gt nt s 

1 sub) which i at ittie written iN-/ 9 wear f only 0.157 in., the table of 
format is available, perfectly regular form 
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ing a gradient of | in 50 to 1)! Michailoff and Arkadie Zviaginzeff, commissioned by the 
ails of excellent quality | Czar to examine and report upon the navigable rivers, 
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le experiments on a CANADIAN CANALS.—Two Russian engineers, Messrs 


‘ 





sa wear of U.S 





sin canals, and seaports of British America, have arrived at 
owed in four years | Ottawa and have had an interview with the Minister of 
e rail preserving a | Public Works. Their object is to gather official informa- 


tion respecting Canadian public works. 
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‘ . } us bx n mentioned pidly on NOTES FROM THE SOUTH-WEST. 
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j ‘ ‘ ‘ , 
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One Interested,”’ calls the terms, which it is said the 
Bristol and Exeter are to obtain, “‘ most extravagant.’ 
The considerable rise in the quotations for Briste] and 
Exeter stock indicates, in his opinion, the view taken by 
the public of the bargain, while the fact that Great Western 
stock remains at its present low quotation proves that it is 
looked upon as a one-sided arrangement entirely in favour 
of the railway about to be leased. 


The Rhymney Tronworkers.—On Monday morning a 
number of the iroaworkers of the Rhymney Valley met at 
| the Wellington Inn, Rhymney, to discuss a scheme for the 
establishment of a Board of Coneiliation for settling dis- 
putes which may arise in the iron trade, and for the pre- 
vention of strikes. The attendance was but limited, and 
consisted almost entirely of the few followers of the Amalga 
mated Association of lronworkers. The meeting was heid 
in private Mr. Philip Harries, the ironworkers’ agent for 
South Wales, was present, and addressed the meeting. Mr 
| Harries strongly advised the workmen of the district to re- 
turn to the association ; and stated that a gentleman named 
Oakley, a banker, had made a proposal to the executive to 
advance them 100.0007. for the purpose of purchasing iron 
works, the amount to be subacribed in shares of 1/. each, 
and the works to be carried on on the principle of co- 
operative stores. Mr. Oakley would also undertake to pur- 
chase annually rails to the value of 85,0001 It was stated 
that adelegate meeting of ironworkers would be held at 
Cardiff on Saturday, when Mr. Kane would attend, and if 
necessary, make any explanation with respect to the Con- 
ciliation Board scheme. In reply to a question, Mr. Harries 
stated that the last reduction was not called for in the iron 
trade, and might have been prevented but for the action « 
the workmen of Dowlais, who submitted to the terms without 
consulting their fellow-workmen A resolution was una 
nimonsly pu sed to the effect that the meeting concurred 
in the desirability of forming a Board of Conciliation 
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NOTES FROM SOUTH YORKSHIRE 
SHEFFIELD, Wednesday. 

Sheffield United Gas ht ¢ ompany At the half 
yearly meeting of the Sheffield United Gaslight Com- 
pany held on Monday, the chairman stated that although 
the coke had sold for 34001. less, yet they had paid 2 
less for coal than in the corresponding half-year of 1874, 
besides which they bad made 3000/. worth of gas more than 
before. The company were about to extend their mains to 
Oughtibridge, for the supply of that place, the old works 
there having been purcha ved | y this company Phe y had also 
let a contract for a new gasholder, to be constructed upon 
an entirely new principle The Metropolitan (748 Company 
had had one so built and found it very satisfactory in its 
operation, besides having cost 60001, less than a gasholder on 
the old system 





vl 








Albion Steel and Wire Company (Limited).—The annual 
report of the management of this concern shows a further 
loss of 13,9671. upon the year’s operations, in addition te 
the loss of 59,724/. up to August 3ist, 1874. The losses are 
said to have been caused by the excessive depression of trade 
and large bad debts 





1 New Colliery near Shefield.—On Thursday last the 
first sod of a new pit to be sunk at Treeton, 8 miles from 
Sheffield, by the Fence Colliery Company (Limited) was ent 
by Mrs. Jaffray, wife of Mr. Jaffray, of the Birmingham 
Daily Post, one of the chief shareholders. The royalty 
has been leased from the Duke of Norfolk, and is beleved 
to be rich in minerals seam which will be worked will 
be the Barnsley Silkstone, which is that now being got at 
the two adjace nt collieries of the company The arceage 











secured is over 1300, the shaft will be 350 yards des p and 
coal will, it is expected, be reached in something like 
18 months. When this pit is in operation the company will 
employ 1500 men, and will bein a position to send 2000 tons 
of coal to bank daily. Over 100 additional cottages will be 
erected near new shaft, and extensive sidings will be 
laid down from the Midland Railway Company's line, as 
well as from the Orgreave pit, which is in communication 
with the Manchester, Sheffield, and Lincolnshire ling 


North of 








jland Engineer n South Yorkshire Con 
Wednesday, Thursday, and Friday last, the members o 
North of England Institute of Engineers visited the prin 
cipal works and collieries at and near the towns of Leed 














Jarnsley, and Sheffield At Leeds, several papers wel 
read in the Philosophical Hall, a full-sized coal-cutting 
achine being exhibited at work in uUlustration of one of 
them. The members then split up six sections and 
\ d all the leading iron works, and t Leeds Sewage 
Works. On the following day Barnsley vi paper 





being read in the Corn Exchange, by 














the local seams of coal A number of exhilits ha g boon 
spected, the party divided into four separate sections, eat 
of which pursued a different rout In the aggregate most 
of 1 ling linen mills and larger colle vere in 
spected addition to Earl Fitzwilliam seat, at Wearut 
worth House, and the Barnsley Water Works, at Ing 
birehworth Friday was devoted to the Sheffield district 
bevinning with a ltraim im t to the Shi 
Oaks and Kivetor ark Colheri ‘ vory ia 
pits had been thoroughiy examined, t rty retarned to 
t Nunnery Colliery, Sheffield, whe pumping ma 
c is the most stupendous in the kingdom. One pai 
of pumping engines rames J0UU galions per minute to a 





engines being fixed at the 
tlas Works (Jonn Brown and 
led to, much interest being 


y rt cal ney 

hottom of the 

Company were then proce 
‘ 








visitors as to the Bessemer and armour plate 


shown | lit 
processes After Messrs Rodgers and Sons’ famous 





I 
tlery manufactory had been gone through, there was a 
final dinner at the Cutlers’ Hall, accompanied by the usual 


amount of speech-making 
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FUTURE SANITARY LEGISLATION. 

Ir is unnecessary to remind our readers that 
during the late session of Parliament, only a portion 
of the sanitary measures introduced by the Govern- 
ment was passed, and that the most important 
question, namely, the prevention of the pollution of 
rivers,,was left untouched. During the last few 
weeks several matters have been brought forward 
on future sanitary legislation to which we propose 
here briefly to draw attention. 

The recent meeting of the Social Science Con- 
gress at Brighton produced many papers relating to 
sanitary questions, andthe Exhibition of Sanitary 
Appliances was in many respects of much value. 
Prominent among the addresses on such subjects was 
that of Dr. Richardson, the President of the Health 
Department. In this the general question of sanitary 
improvement was entered on, as showing theoreti- 


indra Docks, Newport. The description of 








cally that the average death-rate might be re- 
duced to a considerable amount. The arguments 
brought forward were notable as a kind of consoli- 
dation of facts whence Dr. Richardson deduced 
certain inferences, his conclusions being of great 
interest, but at present of little practical value, be- 
cause our existing organisation in an official point 
of view renders it impossible to carry out all the 
conditions requisite for the attainment of the great 
object that br. Richardson has proposed. His 
views were, that supposing an almost perfect system 
of sanitary improvement could be carried out, an 
average mortality of eight per thousand might be 
attained by the first generation existing under the 
salutary régime he proposed, and that ina succeeding 
generation so low a rate as even five per thousand 
might be reached. 

So far for exaggerated theory, but now as to facts. 
We have before us reports referring to the pre- 
sent sanitary condition of some of the most im. 
portant parts of England, and these involve a series 
of natural and artificial characters which it would 
be impossible to unravel even in a volume, but all 
of which must be borne in mind in attempting, 
as jt is proposed, a kind of final sanitary legislation 
during the next session. Commencing in the 
suburbs of the metropolis, we find that a com- 
mission has recently been issued by the Government 
to inquire into the best method of dealing with the 
sewage and drainage of such districts as Brentford, 
Richmond, Windsor, and adjacent places of the 
Upper Thames valley. ‘The authorities of nearly 
all these places have stated that they have met with 
almost insuperable difficulties in trying to dispose of 
their town refuse. The first meeting of the Com- 
mission is to be held early in November, We pre- 
sume that, as usual, an immense amount of compara- 
tively useless evidence will be offered. Counsel will 
be engaged, and en the result will be the issue 
of a voluminous blue-book of a value equal to those 
that have emanated from the Royal Commission on 
the Pollution of Rivers, and the almost numberless 
documents that have already been published * by 
authority” during the last twenty years. 

The peculiarity of our island is that almost every 
small area presents physical, topographical, meteoro- 
logical, and geological conditions of its own. 
These are stillfurther complicated by the varied 
social circumstances of the inhabitants. For example, 





jon the banks of the Thames we have generally a 


porous soil, thickly populated, while on the Clyde 
we have arocky bed and an equally populated district. 
In respect to meteorology, our average rainfall varies 
greatly, and taking Great Britain at large, its east 
and west portions are placed in exactly opposite 
conditions, ‘These two opposite circumstances have 
each become the subject of Royal Commissions, not 
in the aspect in which we have viewed them, but in 
arbitrary divisions of agricultural and manufacturing 
districts, It is chiefly to this narrow condition that 
the late Royal Commission on the Pollution of 
Rivers directed attention, Their examination in fact 
was microcosmic instead of cosmic in its character, 
consequently it requires little philosophy to see that 
whatever conclusions they came to, such could only 
result in empiric instead of generalised suggestions. 
Yet on such data it is more than possible that our 
future sanitary legislation will be based, at all events 
during the next session. It appears to us that most 
of the evidence and reports that have hitherto been 
produced for this purpose, are little better than the 
alphabet of a sanitary primer. 

Narrowing our view to individual orlocal questions, 
we shall equally find that our present accumulation 
of facts is very deficient. Each district, and also 
each large town, so greatly varies in its sanitary con- 
ditions as to make legislation by a general Act of 
Parliament little better than a waste of time. We 
need but refer to page 270 ante, to show how 
many individual circumstances affect the disposal of 
sewage, as in the case of Nottingham ; and to save 
space we refer to the excellent report of Mr. Tar- 
botton, of which we then gave an analysis. But 
Nottingham may be taken as a general average town 
of the United Kingdom, not presenting such diffi- 
culties as may be seen at Birmingham, Leeds, Glas- 
gow, and Manchester. It presents few of the 
physical, engineering, chemical, and other,difficulties 
which the latter afford. Still we are promised a 
general Bill suitable alike for all these places, a 
promise which cannot but result in ultimate failure. 

Of course manufactures are chiefly charged with the 
present evils of polluted rivers, and, therefore, it is 
far more than probable that during the next session 
the great object that will be aimed at will be that of 





preventing polluted matter of any kind to pass into 
running streams. But directly connected with this 
is the question of water-supply. At present most 
of our large towns suffer from a deficient supply, 
The chief source of this is necessarily that of springs 
which form streams and rivers. But the great ex- 
tension of drainage of land is now largely tending to 
diminish this source of water, which will then be 
sent directly into streams instead of gradually per- 
colating through the soil, and forming subjacent 
reservoirs of water. This cause is abundantly 
instanced in the case of Liverpool, to which at- 
tention was directed at page 269 ante. In towns 
supplied from rivers, as a large proportion of the 
metropolis is from the og Thames, the system of 
land drainage largely adds to the pollution of the 
stream, entirely independent of the influx of the 
sewage of towns on the banks of the river ; for at each 
flood the now high quantity of manure put on the 
soil, is washed into the stream and becomes equally 
as injurious as town sewage. Thus, while we in- 
crease the productive power of our soil, we tend 
directly to affect the health of the people in a large 
proportion of the districts or watersheds of England, 
especially in regard to the rivers on a line east of the 
mountain limestone range, and extending from 
Northumberland to the Thames on our eastern coast 
into the sea. 

It appears, therefore, that in respect to organic 
pollution, as affecting the quality of our water 
supply, some of the improvements now largely in 
progress in connexion with the cultivation of land 
seriously affect the purity of that supply, while the 
engineering and physical changes equally tend to 
diminish the quality of that supply. But other cir- 
cumstances must also be borne in mind, 

Despite the fluctuations which arise in our manu- 
facturing industry the demand for water is con- 
stantly increasing, not only for the supply of steam, 
but also as a solvent for dyes, and chemical pro- 
ducts. If the water that passes from these were 
not polluted, then the mischief they occasion would 
be comparatively small. But toa large extent the 
water so supplied becomes dangerously polluted and 
unfit for further use, Where possible, it is sent into 
the sea, and hence from this the annual available 
water supply is gradually being lessened. 

Our insular position affords us many advantages. 
For nearly two-thirdsof the year the south-west wind 
brings an enormous amount of pure water in the shape 
of rain from the Atlantic. But if an easterly wind be 
prevalent for a great portion of the year, we neces- 
sarily suffer from drought, This not only affects do- 
mestic supply, but also that of animal and vegetable 
production. So soon as this occurs the engineer is 
called on to provide a remedy. Wells are bored 
or dug, and a temporary alleviation of the difficulty 
is arrived at. But it is evident that such can be 
only of limited avail, as already evidenced by recent 
experiments near Liverpool just referred to. An- 
other difficulty of a chemical character has to be 
encountered, From the peculiarity of our geological 
strata we may suddenly pass from a comparatively 
pure water to one loaded with salts of an inorganic 
nature, as especially evidenced in the Midland 
Counties, Even in London this is to benoticed insome 
deep artesian wells, but in Warwickshire, Cheshire, 
&c., the case becomes more marked. It is evident, 
therefore, that while we may occasionally feel 
anxious about our coal supply, that of water is in- 
finitely more important. Our coal may last ten 
centuries, while under our present arrangements we 
cannot depend on our water supply for as many 
months, as evidenced by the experience of the last 
ten years, This matter really assumes a much 
more important element of consideration than it bas 
hitherto received. In fact we are only just awaking 
to the exigencies of the case. 

Turning to another question we can for the present 
only briefly refer to the recently issued report of Dr. 
Angus Smith, on the working of the Alkali Acts, or 
more plainly the causes of atmospheric pollution that 
arise from sundry chemical manufactures incident 
to the production of soda, He admits that the result 
has been only the prevention of increased evil, re- 
marking, ‘if it be asked whether we have caused 
vegetation to rise up where it was not before, or 
if we had produced, or allowed to be produced, fruit 
where fruit would not previously grow, then I am 
afraid we must answer, No.” On this subject we 
shall further enter in detail, merely naming it for 
the present as an element of consideration in regard 
to future sanitary legislation. 

It appears therefore that this subject is one of a 
very complex character. If in certain cases, by 


t+ Saas Ns Sa 


eae aT Esty 
























9 R 
ing Spon 


in So 5 3 


ees 


ete 


ee 


———- <2 

















NGINEERING. 


is W 


prest ht 


* See ENGINEERING, 


ith a sacrifice ¢ 





[OcrT. 22, 1875, 


- ] ted 64 
+ ; lI 
‘ ‘ 
al 
\\ 
f ¢ if t r 
f 
, ‘ 
i WW 
+ It 
i 
iy 
\\V 
I 
I y f 
f 
W nd 
| | 
t s t y ta 
minNro | VY UA QUESTION 
I i yi t 
) i at a y | 1 ' 
l DD t ‘ } f 
( ft H f ¢ 
panies W 
B 1 W ork 1 str ( r 
. 
tw ympanies entirely alters tl 
f the case. To this an iigamatory < irs 
etr jlitan Board of Works offered at its 
ngs in this and last year the most strenu 
sition, urging that the experience of the past 
ed that such amalgamations were simply sy- 


the total cay 























ENGINEERING. 


327 
rs 





Oct. 22, 1875.] 





npanies, inciuding borrowed money, is | December 17th, and after a full consideration, it proclamation and regulations of the Commission 
10,700,0002. Of this the Chartered owes | was decided that while the plan in its general features | “ to the diplomatic representatives of all nations,” it 


),0002, and the Imperial 3, 
in round numbers, about 7,300,0002, which 
rather in excess of the actual amount, leaving 
three millions for the capital of the 


30,0002, 











is 
year there were nine, but the amalgamation of 
rat 





and adaptability for its intended use, met thé 
approval of the Committee, yet as the estimated 


cost of construction of the same exceeded the appro- 
priations made by the state and city for that purpose, 





was nevertheless thought questionable whether the 
Government was authorised really to invite any- 
body from abroad to attend. ‘This was the con- 
struction taken of the matter by the Secretary 


y a t 
laining gas companies of the metropolis. The | therefore the Committee recommended that the said|of State, and as one or two of the represen - 
annual gas rental now amounts to about building be erected only on the condition thatthecost | tatives of the Government abroad had interpreted 
of which about two-thirds fall to the of erection should be within the sums appropriated, differently, he considered it necessary to to issue 
of t ( urter “2 and Imperial Companies, or that might be appropriated by the state and city, | special instructions upon the subject, directing the 
int actually being nearly 1,946,000/. Prac- and re quested the director-general to transmit the | diplomatic officers that the President had really 
y speaking, the whole of th: northern me- design to the Board of State Centennial Supervisors | ‘extended no invitation to foreign powers,’ and 
af i [ pper ¢ lapton to Kensal Green west- with th opinion of the Committee on the subject. |** was not authorised so to do, andthat while he 
1, and from Hampstead to the Thames soutl Until the spring of 1784, no further action was | desired to attract as much attention and interest as 
lis 1 1 the hands of these two c ympanies. taken by the Commission with regard to this build- possible to the Exhibition, he carefully confined him- 
iently, for all practical purposes, nearly the ing, the whole s ibject resting with the State super- | self to comme nding the celebration t » all nations who 
f the northern part of the metropolis is visors, | might be pleased to take part therein.” That ‘ with 
i by them. Already the Chartered has Immediately upon the ¢ pproval by the Executive | the exception that Congress created the Commission i 
a l many of the previous companies. About | Committee of the report recommending the pavilion linto a body corporate, and that the Commissioners 4 
yea xo the metropolis was supplied by plan, such preliminary drawings and estimates as were confirmed by the President, and that Congress a 
t tt number now reduced to eight. | were then required were prepared by the selected | authorised the proclamation made by the President, Zz 
architects, Messrs. Vaux and Radford, and sub- | and symat!ised with the people in the succdss of the ry 
3 


Exhibition, the National Government had no con- 





th of them by future legis! 


. ul with the Ratcliff, has reduced the | mitted on December 17th to the Committee, Some | As 
wing eight, as above stated. further drawings and estimates were also submitted, | nexion with the Commission, no control over it, and Beit © 

eedless to add that the division of from the consideration of which the following con- | was in no way responsible either for its management al 

for the purpose of gas supply has | ¢lusions were reached | or its results, rt 

uply the result of accident, and consequently 1. That the combination of low roof with pavi- | As soon as the Executive Committee of the Com- Ft 

it ex i of individual interest of the com- | lions was not less ¢ xpensive than pavilions alone for | mission was informed of the interpretation given by 413 

Asa matter of course the in-! covering the area given, and that the low roof, if| the Seer y of State to the Act, it appeared before 4 

msumers has suffered. The gas com- | jntroduced in the manner proposed, would neces- | the Centennial Committee of the House of Re pre- a 

per - power they possessed, made | sitate the introduction of eight additional gables, | sentatives and explained the embarrassment it was i 

their own terms, and consequently got parliame ntary | thereby increasing the cost of the building as a’) under, arising from this construction, and by its af 

} to guarant their dividends. United they | whole. |announcement to the United States r« presentatives ‘= 

1, while divided they may fall. Hence they} 9 That if the building were composed of more | abroad. ‘The following Bill was then prepared and 4 

: rmined ona policy of amalgamation | than five pavilions wide by eleven long, the great | introduced by the House Centennial Committee as Bi 

view of t work of the following session, lnumber of pavilions would produce * confusion affording a proper and reasonable solution of the 4 

such a irse must have the sanction of Parlia- | within the structure, and a want of dignity in the | difficulty. ce 
t before it can become law. We imagine that! exterior elevations:” also that the proportion of | ‘* Whereas, at various international exhibitions pl 
or the ¢ ‘ts in view in this amalgamation | three pavilions wide by seven long was the best | which have been held in foreign countries, the #4 
I is thatol Maki 1 good bargain for the sale | for the purposes of the Exhibition. United States have been represented in pursuance or 

rt som pal ’ interest to the Corporation and 3. That the cost would be practically the same | of invitations given by the Governments of those ; 
t Metropolitan Board of Works, or to any sub-| for the given area of thirty-three acres, whether | countries, and accepted by our Governinent, there- 
: y ted authority which may replace | covered by pavilions arranged three by seven, or five | fore be it enacted by the Senate and House of Re- 
' : | presentatives of the United States of America in 


ation It is by eleven. 
On December the 19th the Executive Comm 


nt for the sale and purchase of gas and | approved a plan intended to cover 30 acres, and 


ittee i ongress ass mbled, that the President be req ats d 


lent that throughout the kingdom a tendency is 
| to extend in the name of the United States a re- 





ind as money can now be borrowed 

! porations, under Government security, at low 
y since the legislative action of the 

, this tendency is gradually becoming a 
rule Ihe question is one of finance alone, but th 
tails, so far as the interests of the consumer are 
concerned, are of great importance. It is far more 
tha pi y»bable that the two great companies will 
; too glad to accept, during the next session, 
ipparently hard terms of the “ sliding scale.” 

\t all events, as we have already stated, their 
8 ssful trading during 1874 has weakened all the 
nts they brought before the Select Committee 





constructed of three pavilions wide by seven long, | 
without the introduction of the simpler roof of 
Messrs. Sims, and instructions were given to have 
such elevations and perspectives prepared by 
January 14th, 1874, as would properly present the 
design before Congress, Up to this period the only 
method of construction considered had been to have 
the main arches and gables of the building of wood, 
partly covered with galvanised iron, as it was con- 
sidered that the amount of 3,590,000 dols. which 
had been designated by the Board of Finance as the 
maximum cost, and the extent of space to be covered, 
viz., 30 acres, would not allow of any more expen- 





spectful and cordial invitation to the Governments 
J 


| of other nations, to be re pre sented and take part in 


the International Exposition to be held at Phila- 


| delphia, under the auspice s of the Government of 
| " . 
jthe United States, in the year eighteen hundred 


and seventy-six.” 

The Bill having come up in the House for consi 
deration, was on the 21st of January, 1874, adopted 
almost unanimously, but upon its consideration in 
the Senate, a prolonged discussion arose, in which 
it appeared that the Lill was regarded as involving 
an appropriation, and it was accordingly referred on 
the 6th of March to the Committee on Appropria- 


» | tions. 


ust year when they made an appeal ad misericordiam. | sive method of construction, The question of the 

\ ed of their present financial strength, they possible use of iron in the main arches was, how- In the latter part of September, 1873, soon after 
iy feel prepared to make a concession in regard to eyer, now taken up, and the architects were in- jthe Centennial Board of Finance had completed 
arrangements for a renewed and vigorous prosecu- 


which, while grateful to the latter, may 
equally so to the shareholders; for an in- 
ed rental thus insured cannot fail to become a 
ntee of high dividends during future years, 
ever fluctuations may occur in regard to the 
of raw material, or in the sale of residual pro- 





structed to obtain propositions from iron firms, for 
furnishing and erecting the building if constructed | 
of that material, including also the removal after | 
the Exhibition. 

About this time the work of the Commission and 
the prospects of the success of the Exhibition suffered 


| Centennial stock, 


tion of the business of procuring subscriptions to 
a great financial crisis swept over 
lysing trade and business of all 


the country, para 


| kinds to such an extent that it was evident no ge- 


neral subscriptions could be received until financial 
matters improved, and the prospect was by no means 


ts. It thus appears that by a fortuitous com- | serious embarrassment on account of the construc- 
tion of circumstances vastly opposing interests tjon given by the Secretary of State of the United | bright 
iy become reconciled, and that ina manner which, | Sjates to that portion of the Act in orporating the| It was therefore deemed by the Executive Com- 
| mittee of the utmost importance that, in transmitting 


months ago, was considered to be simply im- 


THE CENTENNIAL INTERNATIONAL 
EXHIBITION OF 1876.—No. LX, 
By J. M. Wizsox, Philadelphia. 
A NERAL ground plan of the Exhibition, show- 
he siz ocation of the different buildings as 
posed, and a method of treatment for the site, 
, 





on November 6th, 1873, to the Execu- 
Committee, and, together with the report of 


This design, together with an accompanying esti- 


Commission which related to the participation of 
foreign nations in the Exhibition. 

It will be observed that the President of the 
United States in his proclamation of July 3rd, 1573 
did “ declare and proclaim” that there would be such 
an Exhibition in 1876, and he states that ‘in be 
half of this Government and people” he ‘‘ com- 
mends the celebration and exhibition to all nations 
who may be pleased to take part therein,’ 
Also in the circular issued by the Department 
of State, July 5th, 1873, the President trusts 
that each Government ‘will be pleased to notice 


| which the Exhibition will open, and the place at 


to Congress in the beginning of the year 1874 the 
annual report of the Commission, the neceasity of 
pecuniary aid from the Government for the Exhibi- 
tion should be urged to its utmost, It had been cheer- 


| fully accorded in similar cases by other nations, and 


the benefits had been found go great as to render it 
ord such aid. It was 


considered peculiarly incumbent upon Congress to 


wise and economical to acé 


ational 


m commemorative of a1 


centennial, at least as much as had been done by 





do for an exhibiti 
+ } 


| other Governments in the case of international ex- 


q t Committee on Plans and Architecture and the 
drawings of Messrs Vaux and Radford and Messrs. ; the subject, and may deem it proper to bring | hibtions not in « O nmemorati mn of any su h event. 
Sims, was accepted and approved, the Exhibition and its objects to the attention | The report of the Commission was laid by the 
< At the same time the Board of State Centennial | of the people of that country,” &c. Thus while the | President of the | nited States be fore ( ongreas, 
E Supervisors communicated to the Executive Com- | statute reads “ that an Exhibition of American and| with a message forcibly and emphatically recom- 
i mittee its desire that the plan for the Memorial | foreign arts, products, &c., shall be held under the | mending an appropriation. The Senate having de- 
a Building should be prepared under the direction of | auspices of the Government of the United States in layed action so long upon the Bill relating to invita- 
j the Commission, and in accordance with this request | Philadelphia in 1876,” and while the President is | tions, and the necessity of an appropriation by Con- 
; acting under the authority of the Executive Com- | “instructed to make proclamation through the De- | gress having become so urgent, the House ¢ entennial 
mittee, a design was obtained by the director-general | partment of State that provision has been made for |} Committee prepared and presented a Billon April 
from Messrs, Collins and Aatenreith, of Philadelphia. | holding the Exhibition, setting forth the time at 16th, 1874, providing for an appropriation of three 


millions of dollars; that being, after a careful esti- 


mate, was submitted to the Executive Committee on | which it will be held,” and to communicate the} mate, considered as sufficient with the aid assured from 


feria. 
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We illustrate above Handyside’s lathe attachment, 
nstructed by Messrs. Thon 





t little contrivance 
and Cx f Glasgow, a firm who have lat 
manufacture of emery wheels 
tu The apparatus shown by 
in which Fig. 1 is afront and Fig. 2 is a back 
p turned work in iron, steel, 


avery nea 
son, Sterne, ly 
entered extensively into the 
and emery grindi machinery 
our engraving 
view—is intended for finishing + 
materials, and it is so constructed that it 
he back of the saddle of any slide lathe. 
the machine is 


or case.hardened 
can be fixed tot 

od emery wheel with which 
diameter and 4in. thick, and it is 


The consolidate 
provided is 10in. in 
carried by a spindle mounted in bearings at the ends of a 


air of radial arms, which by means of the toothed qua- 
} A 1 


drant shown can be adjusted according to the size of the 
object which the wheel is to operate upon. In thie way the 
wheel can be shifted to finish work up to 12in. diameter, 
the position of the wheel when once adjusted being rigidly 
fixed by the small lever at the middle of the machine. 

The spindle carrying the emery wheel is driven by a belt 
from a countershaft mounted on the apparatus itself, whilst 
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the countershaft is in its turn driven from a pulley mounted : 
so that it can be driven by a grooved shaft running along q 
3 


the back of the lathe, and the machine can thus be worked in 
any position along the lathe bed. The emery wheel, too, can 
be mounted upon either end of its spindle, and can thus be 4 
brought to bear upon the work in hand close to either head q 
of the lathe. a 
A very good feature in the arrangement is that all dust 
from the work is carried off by a small fan, and deposited é 
in a water can atthe back of the machine. The fan is y 
arranged as shown in our engraving, and is driven by a 
small band from the wheel spindle. Altogether the attach- 
ment is very well and neatly designed, and it is calculated 
to prove very useful for a variety of work, and especially a 
for articles which are case-hardened or of tempered steel. 
Coat 1x Brivis Cotumpra.—The Vancouver Coal 
Company has struck coal about two miles from Nanaimo. 
The coal is found in a thick seam, and it is of the same 


quality as the Douglas seam. 
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MILLSTONES AT FLOUR MILL AT ERDING, BAVARIA. 
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MILLSTONE DRIVING GEAR. 

Anovrt three years ago (vide page 354 of our fourteenth 
volume), we published engravings of an undershot water- 
whee! constructed from the design of Mr. A. J. Glas, for 
driving a flour mill belonging to Herr Schloss, at Erding, 
Bavaria; and we now annex an illustration showing 
the millstone mountings for the same mill. The mill con- 
tains six pairs of stones, and in arranging the latter pro- 
vision has been made for stopping or starting any pair 
while the main shaft is running. This has been effected by 
the adoption of Bodmer’s friction clutches, which have been 
found in practice to work with great smoothness and to 
enable the stones to be put into motion without shock 
Besides this these clutches have the advantage that in the 
event of the stones getting choked they slip and prevent 
damage to the gearing. 

The mode of setting the stones in motion will be readily 
understood on reference to the engraving. The speed of the 
running stone in mills working on what is termed the “ high 
grinding” system generally adopted in Bavaria, is only from 
100 to 105 revolutions per minute for stones 4 ft. in diameter, 
and there is thus no difficulty in serewing down the handwheel 
before the spindle has reached its full speed. Even with 
the spindle running at the full speed above mentioned, how 
ever, it is found practicable by pushing quickly with the 
hand against the circumference of the handwheel to turn 
the wheel on the spindle in the direction in which the latter 
is running and to thus tighten up the clutch, the pitch of 
the screw on the spindle being very fine. For moving the 
clutch out of gear there is a small brake lever (not shown 
io our engraving) which when pressed against the circum 
ference of the handwheel stops the latter or nearly so, and 
thus causes the spindle to screw the clutch out of gear until 
the boss of the clutch presses against the shoulder at the 
lower end of the thread on the spindle. The pinion then 
runs loose on the spindle, and is carried by a cup screwed on 
the spindle with a lock nut underneath. By means of this 
cup and lock nut the pinion is regulated to the proper pitch 
of the driving wheel as the stones wear off. 

Besides this, each stone can be regulated separately, the 
lower one being raised or lowered, as the case may be, by 
four screws on which a cast-iron ring rests, while the upper 
or running stone can be adjusted at the end blocks of the 
stone balance by putting in or taking out umall iron pack- 
ing pieces at the top of the balance blocks. The balance 
blocks are fixed in two slots formed in the cast-iron bush 
fixed inthe centre of the stone. As shown in the engray- 
ing the upper part of this central bush is surrounded by an 
annular recess cut in the stone, and into this recess there 
descends a sheet iron ring fixed to the top of the stone casing. 
This recess when partly filled with grain forms a kind of 
packing which prevents the air from circulating between 
the stone and its casing. ‘The setting of the running stone 
for grinding is effected by a worm wheel shown in section 
at the bridge which carries the footstep bearing of the 
spindle. To the worm of this wheel is geared a small pinion 
to which motion can be given from above or below as may 
be most convenient. 

The top bearing of the spindle is carried up as close as 
possible to the point from which motion is transmitted to 
the running stone, and it is provided with six slots, three of 
which are fitted with brasses and adjusting collars, as shown 
on the left of our engraving, while the other three slots 
contain packing which can also be tightened up against the 
spindle by cotters, as shown on the right-hand side of the 
figure. The packing consists of oakum soaked in tallow, 
and there is generally no other lubrication given to the 
bearing during one continuous “run” of the stone, which is 
usually of about a week’s duration. A similar bearing is 
applied about the middle of the length of the spindle, as 
shown, to prevent any vibration. 

Four balance boxes are inserted in the running stone to 
enable any irregularities in the manufacture of the stone or 
any differences in the specific gravities of the blocks of 
which it is composed, to be compensated for. The supply 
of grain or meal to be ground is regulated by a small hopper 
terminating in a cylindrical portion having a fine screw 
thread cut upon it, this portion being screwed into a suit 
able boss fixed to the top of the stone casing. By means of 
this screw the tubular end of the hopper can be adjusted to 
a greater or less distance from the disc shown at the top of 
the balance bar carrying the running stone, and the amount 
of the inlet opening is thus regulated. The hopper, when 
adjusted to the required rate of feed, is prevented from 
turning by a set screw. 

Altogether the arrangement of millstone mounting we 
have described presents several features of interest, and it 
has evidently been designed with a careful attention to 
practical details. 


TASMANIAN TiN.—Tin ores in considerable quantities 
have been discovered in the neighbourhood of Mount Cameron 
and Mount Horror, and along the course of the Kinga- 
rooma or Boobyalla river in Tasmania. Mr. A. A, Butler, 
of Hobart Town, on bebalf of some companics of which he ia 
manager, recently sent to the Ballarat School of Min in 
Victoria, two samples of tin for assay. One was fine stream 
tin from George's Bay ; the other was coarse stream tin 
from Ringarooma. The fine tin from George's jay was 
found as the mean of eight assays to contain 75.54 per cent 
of pure tin ; the coarse tin from Bingarooma was found, as 
the mean also of cight assays, to contain 73.83 per cent of 





pure tin. 
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LEECH’S SIGNAL 


BELL FOR MINES. 


CONSTRUCTED BY THE PEPPER MILL BRASS FOUNDRY COMPANY, WIGAN. 








WE illustrate above a neat arrangement of signalling ap- , 


paratus for mines, &c., which has been designed and 
patented by Mr. William Leech, of the Pepper Mill Brass 
Foundry, Wigan. ‘The arrangement, as will be seen, has 
en specially contrived to combine visible and andible 





gineer at the pit mouth, such signal remaining visible 
util the engine has commenced to wind up, and then re- 
iwning automatically to zero. 

For the andible signal Mr. Leech employs a bell provided 
with a hammer connected by a lever to a cord or wire, 
which extends to the bottom of the pit or shaft, and the 
audible signals are given by one or more strokes (or as they 
are called ‘* knocks’’) on this bell. The visible signal is 


+ from the persons at the bottom of the shaft to the | 








ON THE CONSTRUCTION OF A MASONRY 
DAM.* 
3y J. James Crons, C.E. 
(Concluded from page 298.) aes 
§ 76. In the following Table is given the cost in time of 
laying concrete for each season separately, and also, for com- 
parison, the cost of laying concrete at St. Louis, Mo., as 


| furnished by Mr. T. A. Meysenburg, when in charge of the 


given by means of a pointer and dial placed in front of the | 


bell, and connected with the lever above named by a ratchet 
wheel and paw! in such a manner that each time the wire 
is pulled the pointer is moved one division on the dial, so 
that the pointer indicates the number of knocks given on 


the bell. The pointer remains at the particular division | 


corresponding with the number of knocks given until 
the engine commences to wind up, when a finger actuated 
hy the engine lifts the pawl out of the ratchet wheel, and 
a coiled spring on the axis of the pointer brings the 


latter back to the zero point ready to indicate another | 


signal 


apparatus ; Fig. 2 a side elevation shown partly in section ; 
and Fig. 3a back view with the bell removed, a a being 
the dial, and 44 the pointer ; ¢ c isthe bell. The pointer is 
moved by means of a lever d d, to the upper end of which is 


construction of a reservoir for the St. Louis Water Works. 
He explains the — cost of mixing by saying that 
labourers will not do nearly the same amount of work in 
that latitude that they will at the east. 


| in cost for that year, while in 1870, when 60 batches wasa 
| day’s work, the cost was similarly diminished. One reason 
for the diminished cost of engine in 1870 wae that, when 
conerete had to be put in, two of mixers were kept 
going by one engine on short suneal tee ear. 

a and ramming cost more the first 
season than afterw because, at the beginning of the 
work, the concrete was made much less moist than in the 
succeeding seasons, and the first layer on the rock in the 
bottom required the closest attention to obtain 
adhesion, and insure the bottom of the course 
ony filled with mortar. It was found afterwards that 
w the concrete was surrounded by large stones, freshly 
plastered, and the water was pane at pe prevented from 
| running off, the mass worked better and more easily by being 

made quite wet. A batch from the mixin 
board to the place where it is to be laid, im ono mace, and 
there dumped and to proper thickness (about 8 in.), 
makes far better more us concrete than if 
moved in small quantities in barrows. There is leas lose of 
| mortar and water, less separation of the fine and coarse 

parte of the batch, and, consequently, less tendency to have 
| part of the concrete honeycombed. When the mortar is quite 
| dry, hard ramming is necessary to consolidate the mass, but 
| it also tends to disintegrate it the instant that the cement 
| has begun to set, and this is lly before the mass can 
be thoroughly consolidated best method is to have the 
mortar a little more moist than is proper for masonry, the 
batch dumped in one mass, levelled off with shovele (the 
spreader at the same time turning over any irregularly 
mixed parts), and then slightly rammed with a wooden 
rammer. Where it comes against walls or forme, it is 
better to com it by cutting with a shovel and then 
| slightly ramming, than by attempting to make it solid b 
| ramming alone. The amount of water needed varies wit 
the temperature and condition of the atmosphere. Ordinarily, 
| when the sand is slightly damp, and the stone well washed 
| and wet, the quantity of water used in mixing the mortar 
| should not exceed 34 cubic feet per batch. 
| §78. The concrete, when set, weighed 1334 lbs. per cubic 
| foot ; its specific gravity was 2.13. 

IV. Setting Large Stone in Concrete.—§ 79. The large 
| unwrought stones laid in the concrete, from the foundation 
| to within 45 ft. of the top of the dam, were set in full mortar 

beds, and the surfaces plastered just before concrete was laid 
‘ around them. The setting was mostly done by labourers, one 








| 





| N. Y. Storage Reservoir. St. Louis Reservoir. 
1867. | 1868. | 1869. 1870. 1867. 1868. 1869. 
ESC ReaonTen ak as 
Cubic yards laid 2715 4082 | 6206 | 8720 | 
| Proportion of stone to | 
mortar ob . 1.65 1.85 1.85 1.85 2.5 j 8 
| 


Referring to our engraving, Fig. 1 is a face view of the 


attached a cord ee, which passes over pulleys or otherwise | 


to the bottom of the shaft. The lever dd carries a pawl 


ff, which acts upon a ratchet wheel g 7, having nine teeth, | 


and fixed upon the axis of the pointer bb. Thus each time 
hat the cord is pulled the pointer is moved one division of 
the dial, a retaining pawl h keeping it in its place till re- 
leased, when a coiled spring jj brings the pointer back to 
rer lo prevent the pointer from moving beyond the 
figure 8 the ninth tooth is partly cut away, so that the 
paw! does not act upon it. 

rhe apparatus may of course be constructed so as to 
give any other number of signals more or less than eight. 
Hach time that the lever dd is pulled over it comes against 
a projection on the hammer 7 i and causes it to strike the 
bell, and thus the number of times that the cord has been 
pulled is indieated both by the position of the pointer and the 
number of strokes sounded upon the bell. 

Beneath the pawls f and h is a finger 11, which is placed 
in direet connexion with the engine in such a way that as 
soon as the engine commences to wind up it causes this 
finger to raise the pawls f and h out of the teeth of the 


- 


Mixed on Level and 
Wheeled In. ‘ 


Hoisted by Steam and Run 


ym Cars. 


Diys’ Work per 
Cubic Yard. From 10 ft. 
below to 6 ft. 


above Sur- 


From 27 ft. to From 6 ft. 


10 ft. below 


oO Ww . a 
to From 28 ft. to n Level, Wheeled In 


28 ft. above 45 ft. above 





Surface. Scen Surface. Surface. 
Mixers _ - 0.228 0.227 0.145° 0.121 0.603 0.637 | 0.899 
Derrick and carmen ... pee ‘ 0.088 0.070 
Engine, hours oo ove eos 0.152 0.108 
Handling sand ? . eee 0.065 0.071 
0.161 0.114 ose 0.183 0.134 | 0.250 
~ stone 5 one ese 0.127 0.098 } 
Carts ... oso eo 0.065 0.076 0046 0.035 0.088 0.057 } 0.068 
| Ramming _... a 0.125 0.078 0.071 0.073 0.125 0.107 0.128 
Sand, cubic yards... 0.428 OA16 0.420 0.420 0.373 0.411 OAM 
Cement, barrels 7 1.446 1.420 1.425 1.428 1.259 1.394 | 1.500 
Stone, cubic yard... 0.888 0.946 0.946 0.946 0.926 0826 | Jil 
| 


ratchet wheel g g, when the coiled spring j on the axis of | 


the pointer immediately returns the latter back to zero 


ready for another signal. This may be done in a variety of | 


ways, but in the arrangement shown in the engraving the 
finger / | is attached to or forms part of a lever m m, the 
other end of which carries a bowl, which at each revolution 
of the upright spindle n n is depressed by a pin or pro- 


jection At the lower end of the spindle nn is a 


toothed wheel, which is driven by worm or other gearing | 
from the engine. It will be evident, therefore, that as soon | 


as the engine commences to wind up, the pin 0 0 depresses 
one end of the lever m m and causes the finger 11 at its 
otber end to raise both of the pawls f and h, and allows the 
coiled spring to return the pointer back to zero, 


Mixing and transporting to 


As will be seen from our deseription, the arrangement is | 
neatly worked out and appears very well adapted for its | 


purpose. We commend it to the attention of mine owners. 


ALGERIAN Ra1Lways.—There are now 225 miles of line in 
operation in Algeria. The greater part—in fact. all but 20 
miles—of this mileage is in the hands of the Paris, Lyons, 
and Mediterranean Railway Company. The lines were con- 
ceded to that company with a Government guarantee of 
interest at the rate of three per cent. per annum, dating 
from January 1, 1872, and running for 75 years. 


gineers. 


To compare the four years’ work, the hoisting must be left | 


out of the account. In the first two years, the mixers did 
the same work that the mixers and car tenders together did 
in the last two years. The men handling sand and stone 
must be taken in connexion with the carts, as the transporta- | 
tion from the piles was done by barrows or carts, accordin 
to the distance from the mixing boards. Calling a cart and | 
driver equivalent to two men, we have, as a day’s work, per | 
eubie yard: 





| 


a | 1867. 1868. 1869. | 1870. 





Furnishing material to mixers] 0.291 | 0.266 0.281) 0.229 | 


| 0.223) 0.227  0.283| 0.191 


Total ... eee e 


; 


_—— 


0.514 0.493 _ 0.420 


| 
i 
| 
| 
i 


This shows that the increased charge of stone, and the 
work coming nearer to the surface, diminished the cost in | 
1868, but that the change in 1869 to the system of paying | 
for 50 batches as a day's work made a considerable increase 
“a has aihasienciael - | 

* Paper read before the American Society of Civil En- | 


mason superintending. The cost in day's work per cubie 
yard was as follows: 


— | 1867.9 | 1868.4. 





Total quantity laid, cubic yards... ct 1234 2353 


Percentage ot whole mass “0 eee 32 36%, 

Days, per cubic 
ard. 

Foreman (mason)... ou ses ows, 0.048 | 0.057 
Labourers setting ... oe pas «| 0.208 | 0.142 
* plastering ose aot «| 0.085 | 0,056 
as inixing mortar ose ' 0.078 | 0 083 
” at dernck eve ove ; 0.238 | 0.264 
| Cement—barrels ... ees ove | 0.2838 | 0.299 
Sand—eubic yards eee ooo o-| 0.084 | 0.088 
Stone ~ owe ose 0.807 | O92 
Transporting stone to the work—teame) 0.160 | 0.073 
Labourers loading— teams ae os oe | 0.306 


* Stone lowered average of 20 ft. ; = 
+ One-half lowered 5 ft.; one-quarter swung in level ; one- 
quarter hoisted 6 {t. 


_ The cost of the mass of concrete and large stone, as laid 
in 1867, was 894 per cent. of the cost of concrete alone, and 


| im 1868 was 544 per cent. of such cost. 
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the percentage of | 





80. For reasons 
large stone in work of this class ought not t exceed 20 per 
th ost of the mass may 





cent. of the mass. in which case 
be reduced 10 per cent. below conerete 





























be safely estimated t ‘ | 
coat, and ite speatiic gravity ir | 
V. Cut Stone Mas ry 
eutting waa epiit tont | 
yard near thé am 1) ng 
not it ‘ 
for « » the second year, the greater propor- } 
ion was rou tone and for break- | 
ng f quarrying stone not intended 
lor « ) cu ya 
Days per 
cubie yard 
Foreman cos 041 
Drillers ... i 0.339 
Labourers ° ° | 
Blacks th 
1 boy ) 
Pear ‘ 
Labour ading teams 
Tools, powder a t 
From Januar to J - 
te for at rw s was « 
it t al feathers tot ’ v 
‘ 1 r 1 l ") t was 
Davs { 
¢ ar 
} reman , 
Drillers ‘ 
Labourers 
Blacksmith one 2 
1 boy.. 
Tear ) 
Lab r J ng tea { : 
VI. 8 ( ht rar sonry is 
- ‘ r 7 ] stone W at ate at tt. beds 
The actual avera bed as laid wails was Z.,lot \s 
estimated, 10.5 ar f face=1 cu yard 1 
average fa ns t st were 1.4 ft. re oft 
ng ) Ss square feet f per gave abou 4 r 
f al feet of nt cutt > ner atone 
lhe avy 8 work fa man ‘ iced trom vears 
work 1 yards wer at. wae 6.373 equar 
feet lace per day That 1 eubie yard took 1.569 days 
work of cutter Average ny's work of superficial feet of 
nt was i5,¢ It. per ») 
In cuttin :, aot the Crot 
I 4 t tree New York, ir 
* “ rk a “ i at Bul T 4 te t f 
118 g f a ch ra 
" i the r wi costs per near foot 
t r t is mu —als { ‘ nt, making 
t ‘ i” 4 4 t ju 4 of ‘ 
‘ ime Ww x a to the ¢ t 
8 : ird was a 
‘ work 
is and tools 7 
shar t s ' 
1 PB, i g yard 
ta : i 
Total to be a ed 
tL. For t t ta. and han r 
r peat r the t yard takes 
ave work of « rs l ' g t am, composed 
two separate irses of st 
1 of 12 in. me n. bed, average length ft 
J bx 24 ft 
t pean hammer face rough w sel drait around it 
ede and nts t y per cul yard 6.1 days 
work cutters 
Grooved work r stor ank ' iT r face of dam as 
shown in | Ll, with f cu 8, courses averaging 
. 
<t4 Lp 4 
6 > 
ee 
— aii - = 
n. rome t k 1 ' “ a tera i rv 
f rise mteps ¢ rock to re vet Loe of 
lam on nort east er t k 1.2 ay “ k of cutters 
per linear foot f tac The a rates are all for 
granite r stone of similar barcdness a ica 
The stone used for the am averaged i« D per 
cubic foot, and th gravity as laid in wall with 
mortar was 2.71. 
Vil. Lag VWasonr &5. Most of the cut stone was 
aid yone mas More than two were not emp yed at 


» also shifted derricks The 
wition of the blocks 








im the var na Ww . T vv re aseor ther into courses, 
or lev , s 
Phe t f @ masonry in each year was 
asi i Table “ 
86. The stones were suspended by two hooks at the ends 
of a chain, on w 1 was eo ing ring. The hooks were 
put in notehes on the front and back of the stone, made with 
a stor atter’s “‘ point lhe sliding ring enabled the bed 
to be slung at any ang The lower face wall was set with 
the beds « ng back 2 ft.in 5ft. This inclination caused a 
good ~ trouble. A stone would rest without sliding 





n it was first laid on the mortar, but when struck with 


the mau! would inless the blow was delivered perfectly 
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Cur Stoxe Masoyey. 1868 
Total cubic vards laid ove 1070 
Hand hoist 
Days per cubic yard... ove se Average 5 ft. 
Mason ove ° : ee O12 
Labourers ... ere . O.184 
Mortar mixer ove lie 
Derrick and carmer ese 2 
Engit ! r ° 
Cement 14 
Sand, cu . . 3 
Stor 1 yards 887 
jeams from ard . ] 
Labour, lading teams ‘ 
square with the stone This waa a st impossible to do 
and a good purchase for pinch Dar ild not well be of 
ta i, the masons used blockir g against the concrete to 
i the stone in place. This had a tendency to throw the 
rear of the stor ip and keep it from its bed. Although 
' rrently a smal! matter and easily attended to, this is In 
. serious objection to the laying of stone on that slog 
«“ , 28 10 this work there are r three miies of stone t 
aid It ia better to diminish the face batter to one- 
nstead of four-tenths, ¢ f r i the making 
ar asional s the wallto reduce the amount of 
a] riai 
itl Brick Masonrt 87. The amount of brick 
masonry was small, only the ar of the waterways, and 
the interior walls of the gate-house being laid in brick The 
bricks used were “ Croton ard-burned selected brick. The 





arches were semicircular, 4} dian jeter, laid in three 
rings The inner ring contained 33 ke, the middle one 
stretchers or 47 





and the third 42 Aa laid t ar 2 

aders were 14.00 ft. long. (One cubic yard took 1 bricks 
and barreis of cement 

The sizes of bricks vary so much in different localities that 


any estimate based on the number of bricks laid | 


as ONLY & 
} 


mited joeal valu rhe proportional number of bricks use 
in different classes of work may be useful. Thus, 1000 of the 
same kind of brick, viz., “ Croton hard brick,” laid, 


In lining wall of gate-house substructure, 





Ss h-atree . eee 
In flat arch, high bridge enlargement, New 

York s+. eee ove ) 
In smal! arches, storage reser r S09 


On an average—the weight of these bricks is 4} 1b. each, 








and t yw absorb 1 per cent their bulk of water. 
I tin f asons laying kwork und maps on 
es Vv ir rdinary building. No class 
fn instruction at the outset, ond ¢ 
stant 8 i Kiavers oF pul we works 
In estimating on cost of brickwork, the class of work must 
part ilarly coosidered The great difference in cost of 


fferent kinds of work is exemplified by the following Table 


Days Mason 
per cubic yard 
argement, 18 Lining wa 
aid with very close joints... 0.714 





iit 9 ft. in diameter, 12 in. thick 
St. Lovis Water Works. Conduit, semi- 
circular arch 6 ft. in diameter, vertical sides 








3 ere oes ose - oe 0,564 
eservoir, 1869 Lining of gate 
| walls, and arch; rather rough 
ose see 0.304 
Roads 88. Three miles of new roads around the reser- 


voir were built by the department. The section of the road 


as built is shown in Fig. 10. The road bed is 16 ft. wide with 





Fig 0 





crown of 6in., and a deep ditch 1} ft. deep on the side. All 
material was removed to a depth of 1 ft. below the grade, and a 
top dressing of the best gravelly earth in the vicinity, free 
from stones over 1} in. in diameter put on and well carted 
ver Fillings were made with loose rock, and frequent 
culverts provided. On the reservoir side, retaining walls 
ders, topped with a fence wa ft. high, 2ft. wide at 
bottom, and 18 in. at top, wer 
in use five years, have never been re paired and are perfectly 


good now. The cost of the road, fence wails, and thre 
bridges was 18,172 dols. per mile. 

The cost of the dam al me to the completion of the original 
design (except caulking and pointing the upper face) in 187 
was 370,000 dols. The total cost of the reservoir, including 
land. dam. roads and engineering to the same date was 
690,000 dols. 

89. In preparing this memoir, an endeavour has been 








ilt These roads have been 














; | 
1869, 1870. 
2270 2530 
Hand hoist. Steam hoist. | Steam hoist. 
10 ft. to 20 ft 20 it. t ft. } 30 ft. to 50 ft. 
0.119 1,082 | 0.108 
0.188 0.145 | 0.155 
x ( 76 j 0.101 
tl 0.2 | 
j 4162 } 
wt 
O03 
O.RRD 
O56 o110 
( 3 ( “ 


made to present only the results of actual experience, and t 


aid in supplying a want which is often felt neers in 





estimating the cost of work with the details of which they 
are not familiar. Every engineer of expenence has his 

)iection of memoranda concerning work on which he has 
been engaged, but when called upon to 
‘lass Of construction, data are very difficult to obtain. 
estimate of contractors are too frequently based on mere 
guess work, as is shown by the very gre at discrepancy in the 
is on every work which is offered at public ce mpetiti ’ 
The only data which can ,be relied upon are founded on 
bservation of the time actually taken to perform certair 
yperations. With these as a basis, the cost at current prices 
an be computed. To this cost must be added the amo 
i for pliant, superintendence, and pr fits, concerning 
which no rule can be given, as ev« ry public work has its pecu 
liarities which require special study, but at the bottom of all is 
the actual cost of doing the work, and a knowledge of this is 
al to makiog an intelligent estimate. 
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IRON BEAMS, GIRDERS, AND COLUMNS. 








l'ne United States rd appointed to test iron, ste 
ind other metal 1s the following circular 
July 19, 1875 
A Con ttee of the United States Board appointed to 
test iron, steel, and other metals has been instructed ‘ to 


irrange and conduct expernnents to determine the laws of 
resistance of beams, girders, and columns to change o 
form and to fracture.’ 
is ( ommitt ce aesu 
e inquiry the best talent 
in order to reach results o 
solicits the aid and co-operat 
ms, girders, or columns 
Many experiments have been made by the rolling mills 
the man ufacture of wrought-iron beams, the 


ract to this branch o 
rence of the country 
atest practical valu 
all who manufacture o1 











engaged in 
resuite of whic doabtiess been carefully recorded 
and tabulated ommittee carnestly asks copies of 
sucl ngineers, architects, and manu- 
facturers have also made many experiments upon cast-iron 
beams and rivetted wrought-iron struts and girders, the 
results of which are respectfully requested by the Committee. 

It is desirable that information as full as may be ob- 
tainable, with reference to the constitution and manufacture 








ds and 











| of the iron used in making the pieces tested, should ac- 


com P many reports of experiments, espe cially chemical 
analyses of the metal where these have been carefully made 

The proportions of the various parts of the samples 
tested should be exac tly given; and inall rivetted work the 
size and position of the rivets should be clearly set forth. 
In all cases the modes of applying and measuring the strains 
should be given 

Accurate cross sections of the samples tested, drawn to 
scale, large enongh to admit of reliable measurements, will 
facilitate a proper understanding and analysis of the 








results 

‘During the construction of the machinery ordered by 
the Board, the Committee desires to hyongpes information as 
above, and to make such experiments as seem practicable 
by the use of dead loads. For these nepanina one nts, and for 
those which will be made when the machinery 18 ready for 
use, manotacture rs are asked to supply such beams, girders 
columns as they may desire to have most carefully and 
spartially tests - 

It may be of interest to those who are thus asked to 
for destruction by |tests, to be 
inery ordered is believed to be the 






te costly articles 
ed that the ma 

best yet designed for testing purposes, and to possess all the 
nicety and accuracy attainal ile with the present knowledge 
of machine construction The first chine will have a 
capacity of 400 tons (300,000 II and this will be replaced 
by another of 1000 tons (2,000,000 Ib aagaciy atan early 










cay. 

All snggestic yns as to the kind of tests to he made, and 
the manner of making them, calculated to give them the 
greatest practical val will be gladly received ; and for 
these and all other Pebera' snce rendered, proper acknowledg- 
ments w = be made, 

‘Sample beams, girders, or columns, furnished for test, 
should ™ stamped at one end with a distinguishing number, 
trade mark and imitials of the maker, and forwarded to 
Colonel T. T. S. Laidley, President of the Board, at Water- 
t enal, Watertown, Mass usetts 
eports of tests already m aie, and all other infor- 
on herein asked for, may be forwarded to the chair- 
man of this Committee, at Maywood, Illinois 

Wa. Sooy Smiru, C.H., Chairman, 
** Maywood, Ill. 
Ligevut.-Con. Q. A. GruimMore, U.S.A., 
‘Army Building. New York City, 
Cuizr Encrneger D, Smuitu, U.S.N 
W ashington D.C 
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COMPRESSED AIR LOCOMOTIVE AT THE ST. GOTHARD TUNNEL. 


CONSTRUCTED BY MM. SCHNEIDER AND O0O., ENGINEERS, CREUSOT. 
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THE ST. GOTHARD TUNNEL.—No. V. 

THE compressed air locomotive, the drawings of 
which we publish above, is employed in the St. 
Gothard Tunnel works for the removal of excavated 
material. It was constructed by Messrs. Schneider 
and Co,, of Creusét, and the arrangement of the re- 
ducing apparatus, in which the air or gas may expand 
to any desired pressure, constitutes the original fea- 
ture in the machine. This important detail was de- 
signed by M. Ribourt, the engineer to the St. Gothard 
Tunnel. Before giving a detailed description of the 
apparatus, it will be useful to consider the problem 
that there had to be solved, and the conditions that 
had to be fulfilled. 

The great rapidity with which the tunnel works 
were being carried on, rendered it necessary to con- 
sider how to carry on a considerable and constant 
traffic upon a railway laid in a gallery open only at 
one end, and in which the ventilation must be 
imperfect and artificial, while the length to be tra- 





versed was constantly increasing until a maximum 
of about 44 miles was reached. The amount of 
excavation to be removed from each of the two ex- 
tremities of the tunnel at Geeschenen and Airolo is 
about 530 yards per day of 24 hours, so that some 
400 spoil wagons would be required to circulate 
constantly through the tunnel, from the face of the 
working, to the tipping bank outside the tunnel 
mouth, In addition to these, 50 wagons and trucks 
are necessary for transporting materials, drills, &c, 
Altogether the total may be estimated at about 
2300 tons a day. 

To carry on such a traffic by means of ordinary 
locomotives would evidently be impossible, while 
horse traction is very costly, as was discovered at 
Mont Cenis, where more than 100 horses were em- 
ployed at each end. It was therefore necessary to 
adopt a new method, and M. Favre proceeded to 
conduct experiments with locomotives supplied with 


| compressed air. The air compressors erected for 
| working the drills rendered these trials very easy of 





67a 











accomplishment; the first of them was carried out 
in September, 1873, under the following conditions - 
From the time the works were commenced two 
small locomotives from Creusét were employed at 
both ends of the tunnel. At first the boilers of these 
engines were filled with air at a pressure of four 
atmospheres, but of course their capacity was far too 
small to render them of any service, and a ey- 
lindrical reservoir of about 612 cubic feet capacity, 
was added by way of a tender to the engine, This 
arrangement is shown by Fig. 1 on page 338. As 
will be seen the engine is an ordinary four-wheeled 
locomotive with a wheel base 39.37 in., and a weight 
of 44 tons. The air tender, to which it is coupled, 
is carried upon eight wheels; it is furnished in the 
ayers part with a valve, through whieh, by means 
of a flexible tube, it is filled with air from the com- 
pressors. Below is a second valve through which 
the air is supplied to the engine, by means of two 
copper pipes and a flexible length of rubber tube. 
The air pipe of the engine passes through the firc- 
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1 « rs t v ex nh as nplete as possible. When this TRAIT AT 
ansion plete as | LATENT HEA 
n t I wo! of tl pressure is once regulated by the automatic r + AP 
) ‘ (Concluded from page 309 
x é ra icing valve, it can be increased or diminished, ac- —— : 
} } } f r , ) . | . | 
y , e| cording to the gradient of the road, the weight Wi aav up to now, 01 ly spoken of solids 
, At ¢ to he } 1. or to other requir nts of the traff ! inging to the liquid state, and t consequent 
fa ’ sure y ply adjusting the Ww tlates t ibsorption of heat, and it is only natural to sup} 
, and 1 after the | anring of the valve that if we reverse the order of things, and cha 
a train of twelve loaded wagons from lhis apparatus is composed of a cylinder A A | from the liquid to the solid state, we shall observ 
" 1° 29 ~gfe . a © eR , ay unt ¢ ; 7 a \ 
- ink, a " of from | Figs. 2 and 3, page 338, the interior of which is} a corresponding amount of evolution of heat vy 
- ; os oh , thie re , the “Or } 
t ft, the pressure ga still showed | placed in connexion, by means of a pipe Z, with the | ©" how that this really is the case, from the f 
I ould t e taken back empty, | main reservoir, in which the pressure may be either | lowing experiment lf w ake TWO VOSSCIS, 
° | tain ° . 7 ~ebaw « r - ‘ 
f re of b. t constant or variable. For a portion of its length th } containing @ pound of water at ( deg. Cent. 
) , x ny +} ther ' | ‘ + 
l pa f sf 1 it r A Ais enclosed ina casing B B. The annular | (°*~ @°8 Fahr.), and the other e a pound of water 
. . ' > : ae 7 8 dew 7 ¢ 7 loge j ' her 
‘ w t space between the cylinder and the casing is filled 78.5 deg. Cent. (174 deg. I and expose ¢ . 
with the expanded air, which can escape by the pipe o the cold, we shall find that when the temperatur 
" ? : ‘ ‘ « oO e } Q eT tr | ] ; 
y Che sides of the cylinder in the portions within ‘ nd ve el ' fallen é leg. Cel 
the casing B B are pierced with two series of holes 2 deg. Fahr.), that in the first vessel will still | t 
wd / The end of the cylinder towards which the leg. Cent. (32 deg. Fahr.); but it has commer l 
A " » fr 7 d he , . " ] ’ 
, { ‘ atter are placed is closed with a cover, the other . , and the water will remain at 0 deg. ¢ 
v rt ] *o} +] 4} ] £4 
‘ end being open to the atmospher« | (oe deg Fahr.) until the whole of the water is fr 
t st Within the cylinder A is a movable apparat g | From this experi t we learn—using British u 
: . : hat aa . Sie : - 149 anit 
; | uoposed of a cy inder ( ntt ng easly, and I ne } that tl : ! v ha 5*’ Pv 142 _ ° I 
’ é piece with a rod X, on which are fixed two pistons | at; and the water in the s d vessel hav 
or Vand H. The cylinder C is pierced with a series sit Ee an equal amount, without altering 
2) 9 j of holes ¢, which, according to the position of the | °°” ble tempera me ry vs that t wa 
¢] movable system coincides either with the holes aa, | '" ‘ hanging from t hiquid Vo t solid stat : 
v yy cumobro I atu I re “4 —_ " " ay riwe of an wal ar ‘ + ey 
‘ or with the spaces left between these holes, in have giver Fan ¢ phew tort , andat / 
25 ft r and 63in, in dia ; . amounts cancelling each o t temper f 
~ rr ; which case all escape of tl air 18 prevented, | “ ULL . bt Hl emperarul 
ale , ‘6 Ren nd ti , l« . sing at 0 der Kahr ‘ 
, ¢ : During the movement of this part of the apparatus marae Ft is at U deg. ¢ Fahr.) A 
: work Lat ty I n and Al , ' 1 . . : ’ tion of 1 t salts in wat , ' 
the piston V is always between the series of holes . om Ti ; ‘ 3 eealagg/ 
) r nt t present i “ ry n abse ion of he s | t 1 f 
I \ 1 +. It follows that the space between the | #” absorption of heat » likewis« pr 
; a , ttom of the cyl rand the piston V is alway : allapats f Fie) ager ete: 7 
Ri f , ex mpres enn ter sttended with a correst ne } f 
~ 2 er n mmunication the annular space B cor i i A Wi | og cy . 
i V W¥ engil ning the expat istons V and | Beat. Vhis can easily seen by placing a ther 
strat It may ber t ! ver, that at) py ‘ ’ rin a saturated solution of sulphate of soda, 


oving portion 
ulways in a con rium. 
te K, and op- 


X carries a | 
; 


earried by a screwed 


t 
I 
remains 


The end of the rod 


I 
being of the Saine a 





h has been corked up while warm and allowed 


to cool. Upon uncorking or slightly 











ay sa i 
posite to it is another plate I , 
tes . hav ’ spindle M, whic maintained ata constant dis-|**/°*“ © ithe thermometer will 1 ver 
W t ut work J rc Tne ae ee ar ceptibly Again, the well-known « t f 
P tan { it ‘ Ti \ \ spring N is inter I I 
4 the ve ' , ku ort | at n of the 
; - posed between tl vo plat and tends always t _ cm as : ' : 
; , Sey: * keep them separated. The plate L being fixed in oo ne , = s 
\ f | advan-| polation to the evlinder A. the spring N tends to | &¥e" off im solidifying the } urticles of water is 1 
) t w t as iow pre 63 : 5 eee, Mee _ niiral rs lat ‘ . 
t rk v } po force the movable portion towards the bottom of | *#at due entirely to latent heat, but is partly 
‘ ' ‘ of ¢ I , bedience to the laws of chemica ee 
I +} evlinde und s to } vy +} hol e of the lien to the laws oO! chemical combinatior 
' the expal . ol movable cylinder opposite the hole of the fixed | fhe method of determining the amount of heat 
‘ i Aiki ; ; ‘ 5 i J, LAC 
, t} , : ) I | which becomes latent in the fusion of ' 
. , é If compressed air be a tted into Z, it flows | ¥”™ be 1e8 Jatent in t fusion of my 5 
- 1 ' u ws + of + ted enheta 
‘ h t ne y } expand ‘ t]} | ng at wi w ori I I l l 
' I L In} nor t t . ,/into a quantity Of water, the t atur l 
. tl, { - | vy reasor ‘ . bins 4 weight of which is know: Lt water will t " 
n V. opr 1+ ane \ Vy} | acquire an additional temperatur equal to t 
‘ ” + ] } + ‘ 
r I ~ ter ft tha ‘ ted t I t Liq id substancs gives out in 8 living, 
‘ tant w : . aie P “at a ‘ . plus the amount it giv out r to t ‘ 
' } ‘ v} ra 
t fats le + . af al ' »q | creased temperature of the water Ww h iatter 
1 i 
. the ] are es" quantity can be ca ated when we w its 3} f 
. , : W there j 1 flow of ; ,| heat Again, kr by " lation how 1 ! 
é + 
Y t r ( ud ional heat the is gained, by su u 
y t Y ally ,| ing Ir il e an I heat giv tf t 
| t | t : : d r stance in ¢ ling, the ff nee t 4 
’ . = t tu f heat orl I 
' | v 
e + ‘ to s ts latent heat lo ike our reas g 
> a , , ' more eX} t, we W tal a x DE 
, ;' “oe British t 
t , ‘ . ge 4 ; ‘ The weigh water ° tit 
I y ‘ melted n } 
ress y bes ‘ F , . ° 
Z if lemperature of water at encet ) Fahr 
‘ retore al ad ra nstant or whent te a8 
: \ pr i Y, at roy . eg. 
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markable law, known as Person's law ; and as we 
shall only be able to give an imperfect abstract of 
the investigations of it, we must refer any of our 
readers who wish to go more fully into the matter, 
to the original memoir, which can be found in the 
‘‘Annales de Chimies et de Physiques,” tom, 21, 
22, and 27. We have already remarked that the 
specific heat of the same substance is much greater 
in the liquid than in the solid state, the difference 
being much more considerable in non-metallic sub- 
stances than in metals. We have also shown ina 
previous article, that a liquid may be cooled several 
legrees below its freezing point, without solidifying ; 
and it is a possible, though hardly probable sup- 





position, that it might be cooled down to the lowest 
possible temperature without changing. ‘This 


lowest possible temperature is a condition in which 
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at the absolute zero. Of course these results are 


estimate their value, having as yet no experimental 
data to work upon, the lowest temperature arti 

ficially obtained being about —140 deg. Cent. (—220 
deg. Fahr.). 


only true for non-metallic substances; but Person 
himself framed a formula for caleulating the latent | 
heat of metals, this formula being based on the sup- | 
position that latent heat consists of two parts, one 
of which is used in overcoming the force of cohesion, | 
and the other provides the necessary amount of heat | 
required by the substance in the liquid state. The! 
formule in question were, therefore, made to con- | 
sist of two factors, one depending upon the specific 
heat and the other upon the coeflicient of elas- 
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conclude that it has been absorbed, or become 
all founded upon assumptions, and as such we must | latent in converting 1 Ib, of water at 0 deg. Cent, 
(32 deg. Fahr.) into vapour at 100 deg. Cent. 
(212 deg. Fahr.) 

An apparatus for determining the latent heat of 
vapour was designed by Brix, of Berlin, and is re- 
Person's law cannot be applied to metals; it is | presented in the accompanying Fig, 1. 


absolute zero. We will now suppose that we start | mechanical theory of heat has altered the mode of 
from this point with a pound of some substance in| regarding the phenomenon of liquefaction, but 
he solid te, and a pound of the same substance | Person’s formule are nevertheless interesting, For 
in t] juid state, and let X be the number of de- non-metallic substances, the cohesion of the particles 
grees of the absolute zero, below our present zero. | or tenacity is comparatively small, but in the case of 
Let S =spe heat of substance in the liquid state. metals the case is just reversed, the tenacity being 

S, » ra solid ,, | the principal thing to be overcome; and Person 

k = freezing or melting point of substance. | argued that the latent heat of a metal was propor- 

If how ass ; that the specific heat does not | tional to the force required to overcome this t« nacity, 


and it is quite probabk 


ary between X and | 9 
| ‘)S units of heat will be require: 
temperature of 1 lb. of the substance in 
ym the absolute zero to the melt- 
o, that (X+F) 8, units will re- 
present the same thing for the substance in the 
solid state. It is also evident that (X4 F) S ex- 
presses the amount of heat of the substance in the 
liquid state, and that (X+F) S, expresses the 
there- 
two quantities must 


HG 
amount of heat contained in the solid state 
fore, the d fference of these 
represent the number of units of heat required to 
change a pound of the substance from the solid to 
the liquid state, that is to say, its latent heat, Ex- 
pressing this algebraically w« have 
L— (X+F)S—(X+F)8, 
L—(X+F) (S—S,) 
Supposing this theory to be correct, it follows that 


; 


he latent heat of a substance must be equal to the 
difference of the specific heat of the substance in the 
solid and liquid state, multiplied by the number of 
degrees the melting point is above the 
zero. Person found that by giving to X the value 
of —160 deg. Cent. (—256 deg. Fahr.), the latent 
heat of a large number of non-metallic substances, 
calculated by formula, agreed very 
closely with the results of experiment. <A few of 


these results are shown in the following Table, and 


absolute 


the above 








bodies have absolutely no heat, and is called the 


it | 





ticity of the material, The establishment of the 


and could be measured by its coeflicient of elasticity, 
}were it not for the fact that in obtaining this 
| coeffici« nt we do not take into consideration the 
necessary condition of equal weights. The power 
of cohesion is, however, a function of the coefticient 
of elasticity, and may be expressed by 


E(1+ -) 


when E=coefficient of elasticity and s=the specific 
gravity. If we now represent the coefficient of 
elasticity of a second metal by E,, and the corre- 
sponding latent heats by lL, and L,, we obtain the 


| following proportions : 
L:ls::B (1 = )rE(1 ' ~) 
x #3 

This formula of Person's may be stated in words 
thus: The latent heat of metals is proportional to 
their coefficicats of elasticity, corrected for their 
difference of density. If we substitute for L,, E,, 
and s,, the known values of some metal as a 
standard of comparison, and deduce a constant 
which we will call P, we have the following formula 


for calculating the latent heat of any other metal : 


1 PEC: 4 


As there are some substance 8 where we have to 
take into account both the tenacity and specific 
heat, the following is the general formula to be 





isthe numbers are only given here for comparison, | adopte d 
they have been retained in the Centigrade scale : a & 
L=(X+F)(S4S rE(1+=) 
& ‘ 
Latent Heat. . . . 
” : he first term may be neglected in determining the 
Substance. latent heat of metals, and for most non-metallic 
By Formula. By Observation substances, the second one need not be considered.* 
wchainnagiind ne siicagsihiain The change of state from the liquid to vapour 
Water ms os 79.20 79.28 | obeys similar laws to those relating to solids and 
Sulphur 9.350 9.865 | liquids, for when a liquid is changed into vapour, 
Nitrate of potassa 46.462 46.501 : } ‘Te. 1 4 j } 
Serge I - 5 243 er | considerable expansion takes place, and with this 
i; hoepanorus - 0.2%0 ) , 
Nitrate ef eoda 63.4 62.975 | expansion we should naturally expect a large ab- 


The calculated and observed results given in this 
lable are so remarkably close, that we should feel 
juite justified in fixing the absolute zero at this 
point —160 deg. Cent. (—256 deg. Fahr.), did we 
not know that other observations and calculations 
equally accurate, but based upon other theories, 
gave totally differentresults. For instance, Pouillet 
assumed that the temperature of the atmosphere 
around the earth, supposing the effects of the sun 
to be removed, must be near the absolute zero, and 
after making many accurate observations with an 
instrument called the actinometer, concluded that the 
zero lay between — 175 deg. Cent. (—347 deg. Fahr.) 
and —]15 deg. Cent. ( — 239 deg. Fahr.), but fixed 
upon — 142 deg. Cent. (— 287.6 deg. Fahr.) as being 
the most probable value. Again, Clement and De- 
ormes, arguing upon the fact that a permanent gas 
expands 53, of its volume at 0 deg. Cent., for each 
degree of heat, concluded that the amount of contrac- 
ticn when the gas was reduced to — 273 deg. Cent. 
(—459.4 deg. Fahr.) would be equal to its original 
volume, and since a gas doubles its volume when 
raised to 273 deg. Cent. (523.4 deg. Fahr.) they 
considered it very evident, that when that amount of 
heat was taken from the gas at zero, we should have 


| sorption of heat. 


The following simple experiment 
will illustrate this fact, and at the same time will 
give us an approximate value of the latent heat of 
the vapour of water. Place in a glass vessel 1 Ib. 
of water at 0 deg. Cent. (32 deg. Fahr.) and expose 
it to a source of heat which can be kept constant 
for a given length of time, and observe carefully 
how long it takes for the water to boil. We will! 
assume that it boils in ten minutes, and after the 
boiling has continued for 54 minutes longer, we find 
the whole of the water is converted into vapour, | 
and having placed a thermometer in the vessel, we! 
notice the temperature remains constant during the | 
whole of the time the water is boiling and converted | 
into vapour. From this it is evident that in boiling | 
the water, 180 units of heat must have entered the 
water during the ten minutes, and as the source of 
heat was supposed to be constant, it follows that in 
the succeeding 54 minutes, 180 x 5.4, or 972 units, 
must have entered the water in converting it into| 
vapour, But we find that this amount of heat has 
not raised the temperature of the water the slightest 
degree, for during the whole of the time the thermo- 
meter stood at 100 deg, Cent. (2)2 deg. Fahr.). 
What then has become of this heat? We naturally 


* Person used zine for his standard metal and obtained 





the yas in its primitive condition, or, in other words, 


the following value of P in French units: P=0.001660. 





























It consists of a small glass retort A, fitting into 
the neck of the thin metallic condenser B, which 
has a pipe C open to the atmosphere without. D is 
a metallic dise which is used to agitate the con- 
densing water in the outer box E, by working the 
rod F. A thermometer passes through a stutling- 
box to enable the operator to observe the tem per- 
ature of the water. A coil was afterwards used in 
place of the box B and was found to be more 
effective. 

To avoid any loss of heat from the water, in con- 
ducting the experiments, the water is first cooled a 
certain number of degrees below the temperature of 
the atmosphere; the heat is then applied to the 
retort and the vapour passing over to the condenser 
3, the water in E is raised an equal number of de- 
grees above the atmosphere. ‘The liquid in the 
retort is then weighed, the amount of liquid con- 
densed being thus ascertained ; and by knowing the 
weight of the condensing water, and the number of 
degrees of heat through which it has been heated, 
we can readily calculate how many units of heat 
have been given out in the condensation. ‘J his 
amount of heat must represent the latent heat of 
the vapour, plus the amount of heat given out in 


| cooling from the boiling point to the temperature 


of the water in the condenser. ‘To make the opera 
tion more explicit we will take an example, 
Let the weight of condensing water in E=1.54 1b. 
Temperature at commencement of ex- 
periment oon one : «. 53.6 deg. Fabr. 
Temperature at end of experiment ... 644 deg 
The weight of liquid distilled over and 
from the definition of a unit of heat 015 Ib. 
The amount of heat which entered the 
water — 64.4—53.6 « 1.34 , eee 
And from (2) the amount of heat re- 
quired to raise 0.013 |b. of water from 
64.4 deg. to 212 deg. ss 
Then the amount of heat given out in 
liquefying=1447—1.9 re ose 


14.47 unite 


1.9 unites 


12.57 units 


Therefore, if 0.0131b. of water gives off 12.57 of 
heat, it follows that lib. of water must give off 
967 units, 


Of course, in making these experiments, it is 


essential that we take into consideration the amount 
of heat absorbed by the materials of which the 
apparatus is made ; 
similar calculations in determining by the method 
of mixtures, the specific heat of substances, there 
will be no difficulty in applying the 
the present instance. 
gations to determine the latent heat of vapour have 
been made by Andrewa, see * Journal of Chemical 
Society, vol, i.,” 
Silbermann, when the following results were ob 
tained for the 
liquids, 
expressed in British units. 


and as we gave formul# for 


formule in 
A number of careful invest 


Regnault, Despretz, Favre, and 


vapour of three of the principal 

under a pressure of one atmosphere, and 
Water e ps ies pes pas 
Alcohol ove eee see , ous 864.28 
Ether as ove oe on oo 162 7% 

In accordance with the principles of the me- 


966.1 


chanical theory of heat, with an increase of tempera. 
ture of the vapour above the boiling point, the latent 
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heat diminishes, and vice rersd, if the temperature 


be decreased the latent heat increases. ‘This fact 
was observed by Watt, who, after making a series 
of experiments, concluded that the sum of the 
latent and sensible heat of vapours, was constant 
for all temperatures. This proposition, which is 
known as Watt's law, is, however, only approxi- 
mately true; and Regnault found from careful 
investigations with special apparatus, that the 
latent heat of steam actually increased with the 
temperature, at a uniform rate. This law he 
expressed symbolically by the following empirical 
formula, which gives very accurate results for the 
sum of the sensible and latent heat of steam for 
any temperature. 

In French units and Centigrade scale 

‘9 606.6 + 0.306 T. 
In British units and Fahrenheit’s scale 
L, =1091.7 +0.305 (T—32). 

By this formula we can easily determine the 
value of L or the latent heat of steam by sub- 
tracting from the value of L2 the amount of heat 
required to raise the water from 0 deg. Cent. 
32 de g Fahbr.) to T deg. 

The process of evaporation is an illustration 
of the alteration of state from liquid to vapour, 
and we have many striking illustrations of the 
absorption of heat during the change. The porous 
water jar used for cooling water is a simple 
illustration; the vessel being made of a porous 
clay, the water gradually percolates through, and 
forms a moisture on the outer surface of the 
vessel ; this moisture is gradually evaporated, and 
in forming into vapour extracts a large amount of 
heat from the earthenware, thus keeping it several 
degrees below the temperature of the surrounding 
atmosphere. Leslie designed a simple and beautiful 
experiment, in which water is actually frozen by its 
own evaporation. He supported a small shallow dish 
of water over a vessel containing sulphuric acid, and 
placed it under the receiver of an air pump; when 
the air was exhausted, the evaporation was s0 
intense that the water froze, the sulphuric acid 
absorbing the vapour as fast as it was made, thus 
assisting the evaporation. 

Wollaston designed an apparatus showing another 
adaptation of Leslie's experiment, and it is known 
as the cryophorous or frost bearer. It consists simply 
of two glass bulbs, connected by & iong stem; one 

and when the other 
f vapour, by heating 
the water, the whole is hermetically sealed, so that 
when it is cooled a vacuum is formed, with the ex- 


bulb is partly filled with water 
part of the instrument is full « 
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ception of the vapour which fills the space. If the 
empty bulb be now placed ina freezing mixture, the 
vapour is condensed as fast as it is made ; and thus 
we obtain euch a rapid evaporation of the water, 
that in a very short time it is frozen. Natterer 
obtained the lowest temperature ever yet attained 


obtained in Bianchi's condensing apparatus) with 


sulphide of carbon, and placing the mixture in a : 
a on Pen © | matter quite certain, viz., that any water obtained 


vacuum the thermometer fell to —140 deg. Cent. 
220 deg. Fahr.) 

It is hardly necessary to mention here the value 
of steam asa heating agent, the immense amount 
of heat which it contains stored up renders it almost 
invaluable in the arts and manufactures. Water 
furnishes a far larger amount of vapour than any 
other liquid of equal bulk, which can be seen from 
the following Table 











Volume of Vapour 











Liquid. Boiling Point. when Liquid=1. 
deg. Cent. deg. Fahr 
Water ... 100 212 1698 
Alcohol... on 78 173 §28 
Ether ... ‘ 35 95 298 
Oil of turpentine 157 314 193 


Although the latent heat required to convert 
the three last liquids into vapour is far less than 
the amount required to convert the same weight 
of water into steam, no advantage could be gained 
in using any of them as a prime mover, even 
supposing they were as cheap as water, on 
account of their small expansive force, 


City Pumrs anp WeLis.—At a recent meeting of 
the Commissioners of Sewers, Dr. W. 8S. Saunders, 
the City Medical Officer of Health, reported on the 
varous public and private pumps within the Corpora- 
tion limits. He expressed his conviction that the con- 
tinued drinking of water from such sources, or even 
their use for domestic purposes, was dangerous, and in 
corroboration of his views stated the results of the 
chemical analyses which he and others had made. He 
remarked that there were now only four pumps in use 
in the City giving water fit for drinking purposes, viz., 
one at Aldgate, at the junction of Leadenhall and 
Fenchurch-streets—which by the way from its adjacency 
to Aldgate Churchyard, we should have thought to be 
objectionable—one in Bartholomew-lane, and two in 
Crutched Friars, and Fann-street, Aldersgate, these 
latter being on private grounds. All the rest of the 
water afforded to the City pumps is loaded with organic 
and sewage matter, in large quantities. Owing, however, 
to the fresh, lively taste of such waters, they are in large 
demand, and consequently the apparent pleasantness of taste, 
arising from the presence of nitrates derived from the de- 
composition of animal matter, made such a supply the more 
widely dangerous. Dr. Saunders therefore recommended im- 
perative action. This led to some discussion in which the 


- Bo: : - - | medical officer was charged with making a sensational report 
by mixing liquid protoxide of nitrogen (which was | 


Eventually the report was ordered to be printed and cir- 
culated, and it was also referred to the Sanitary Committee 
Whatever the result of this reference may be, there is one 


from the City wells can only, by a miracle, be free from 
sanitary danger. A large portion of the City proper is 


| now existent over old churchyards, replete with de- 


composed buman bodies. Within our own knowledg: 


| the pump in Guildhall Yard, some thirty years ago, 


yielded water delicious to the taste when fresh drawn, 
but which, if kept two or three days in summer, emitted 
an abominable stench of decom animal matter, 
doubtless derived from the adjacent churchyard of 5t. 
Lawrence Jewry. 
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hea and enters the boiler, where it expands and, 
passes on to the cylinders, The working of the 
engine ia, with the exeeption of filling the tender as 

ist described, aud the absence of firing, exactly the 
same as that of an ordinary locomotive. At the! 
commencement of a trip the gauge shows a pressure 
varying between 90 Ib and 105 tb., and after the! 
transport of a train of twelve loaded wagons from 
the tunnel to the spoil bank, a distance of from 
600 ft. to 2000 ft., the gauge still showed 
67 5ib. The train could then be taken back empty, 
with a final pressure of 30 Ib. to 35 Ib. 

The following particulars of this engine and its 
average performance will be found of interest : 





Weight of eagine 4 tons 12 ewt. 
caus and trucks . - ©6-@ 
. sixteen wagons 20 
Load in - a we 
Total weightof train .. 64 tons 
Length of line 984 ft. 
Mean pressure at starting 70 Ib. per sq. in. 
‘ » stopping 57 “ 
Capacity of air reservoir 612 eub. ft. 
Length of stroke uP a 14.17 in. 
Diameter of cylinders ... - 8.05 in, 
os wheels il Mae 29.92 in. 


Although a very cumbrous apparatus, the re- 
servoir measuring 26.25 ft. long, and 63in,. in dia- 
meter, these two engines, the “ Reuss” and the 
‘* Tessin,” have worked at Gaschenen and Airolo, 
from December 1873 until the present time, and 
they have worked very economically, the whole of 
the air being supplied from the existing compressors, 
which is not the case with the new engine we 
illustrate. It may be mentioned, moreover, that at 
these great heights, coal costs more than 4/. a ton. 

Without entering into any detailed calculations 
we may note as a result of numerous experiments 
made with the two ee. that they have shown 
a high effective duty. fhen the engine is at work, 
the chief loss occurs between the slide valves and 
their faces; this loss of air of course increases 
with the pressure, and it is therefore found advan- 
tageous to work at as low pressures as possible, 
When this is done, moreover, the cooling of the 
cylinders due to the expansion of the air, is of course 
less considerable than at higher pressures. ‘The 
cooling of the air becomes a source of great incon- 
venience, when working at the higher pressures, 
7 atmospheres for example, and with a bigh rate of 
expansion. 

As the air pressure constantly varies in the reser- 
voir, the driver ought—to obtain a constant work 
in the cylinders—to vary the point of air admission, 
but this cannot be done peed cn ok 80 that the air 
in the reservoir is wasted, and the distance that can 
be traversed is reduced. 

‘These unfavourable conditions led the engineer of 
the tunnel, M. Ribourt, to attempt to fulfil the 
following conditions : 

1. ‘To introduce the air at a low pressure into the 
cylinder in such a way that the cut-off should be 
at one-half or two-thirds of the stroke, 

2. ‘lo scheme an apparatus which should maintain, 
automatically, a constant pressure for the cylinders, 
no matter what may be the pressure in the boiler. 

These conditions appear to have been fulfilled in 
the air locomotive, with the automatic reducing ap- 
paratus, which we will now proceed to describe. 

lhe machine which is illustrated on the pre- 
ceding page and on page 338 consists: }. Of an 
ordinary locomotive frame, axles, wheels, cylinders, 
reversing levers, &c., without any modification to be 
alluded to. 

2. Of a main cylindrical reservoir, A, containing 
the supply of air at as high a pressure as possible. 
‘This pressure of course is gradually diminished with 
the working of the machine. 

3. Of the automatic reducing valve R, in which 
the air is expanded from its variable pressure in the 
reservoir, to the constant working pressure in the 
cylinders. 

4. Of a small reservoir B placed between the dis- 
tributor just named and the cylinders, and used as 
an air chamber to absorb any shocks, caused in 
starting or stopping the engine. 

Lhe pressure in the main reservoir is limited by 
the capacity of the compressor, and by the efficiency 
of the joints of the pipes. ‘The maximum is reached 
at St. Gothard at 210 Ib. By a special arrangement in 
cases where the compressors would give a defective 
duty in raising the pressure from 15 lb, to 210 Ib., th: y 
are adapted to force in the air already compressed 

o 105 Ib., raising it to the final pressure of 210 Ib, 
As above mentioned, it is advisable to admit the 


air into the cylinders atalow pressure, and to make 


the expansion as complete as possible. When this 
pressure is once regulated by the automatic re- 
ducing valve, it can be increased or diminished, ac- 
cording to the gradient of the road, the weight 
to be hauled, or to other requirements of the traffic, 
by simply adjusting the screw which regulates the 
spring of the valve, 


This seqpeiee is composed of a cylinder A A, 
Figs. 2 3, page 338, the imterior of which is 
placed in connexion, by means of a pipe Z, with the 
main reservoir, in which the pressure may be either 
constant or variable. For a portion of its length the 
cylinder A A is enclosed in a casing B B. The annular 
apace between the cylinder and the casing is filled 
with the ex ed air, which can escape by the pi 
Y. ‘The sides of the cylinder in the portions within 
the casing B B are pierced with two series of holes a a 
and bé. The end of the cylinder towards which the 
latter are placed is closed with a cover, the other 
end being open to the atmosphere. 

Within the cylinder A is a movable a 18 
composed of a cylinder C, fitting easily, and in one 

iece with a rod X, on which are fixed two pistons 
yand H, The cylinder C is pierced with a series 
of holes ¢, which, acéording to the ition of the 
movable system coincides either with the holes aa, 
or with t left between these holes, in 
which case all escape of the air is prevented. 
During the movement of this part of the apparatus, 
the piston V is always between the series of holes 
a and 4. It follows that the space between the 
bottom of the cylinder and the piston V is always 
in communication with the annular space B con- 
taining the expanded air. The two pistons V and 
H being of the same diameter, the moving portion 
remains always in a condition of equilibrium. 

The end of the rod X carries a plate K, and op- 
posite to it is another plate L, carried by a screwed 
spindle M, which is maintained ata constant dis- 
tance from the cylinder A. A spring N is inter- 

between the two plates, and tends always to 
eep them separated. The plate L being fixed in 
relation to the cylinder A, the spring N tends to 
force the movable portion towards the bottom of 
the cylinder, and so to keep the holes e of the 
movable cylinder opposite the holes a of the fixed 
one. If ccinpeainall air be admitted into 7, it flows 
through the openings ¢ and @ and expands into the 
annular space B. In passing through the holes 4 it 
produces, by reason of its pressure, a motion of the 
piston V, opposed to the spring N. When this 
effort becomes greater than that exerted by the 
spring, the movable portion of the apparatus ad- 
vances towards the open end of the cylinder, and 
the holes a are closed. 

When there is a continued flow of compressed 
air through Y the movable cylinder C takes inter- 
mediate positions, the holes ¢ partially coinciding 
with the holes @, so as to uncover more or less of 
their area, the dimensions of these openings de- 
pending directly upon the pressure of the air, in- 
creasing if this diminishes and vice versd. The 
pressure to which these results are due, depends 
only on the tension of the spring, no matter what 
the initial pressure of the air may be at Z. If 
therefore air be admitted, under either a constant or 
a variable pressure, it will flow from Y, at a con- 
stant pressure, always inferior, of course, to the 
initial pressure. 

When the pressure in Y is once determined by 
means of the spring N, it may be regulated at will 
within certain limits by means of the serew M, by 
which the tension of the spring may be increased or 
diminished. 

It will be seen from the above description that by 
means of this apparatus applied to the compressed 
air engine, the expansion of the air is effected by 
ineans of variable openings, the area of which is 
fixed by the pressure acting on the piston forming 
part of the apparatus, and balanced by a spring, the 
tension of which fixes the amount of this pressure. 
By adjusting the spring by means of a hand-wheel 
and screw, a range of pressures can be commanded 
with the same apparatus, 

The leading particulars of the engine we have de- 
ecribed are as follows: 


Capacity of the principal reservoir 268 eub. ft. 
*” sinall - = Sy 
Maximum pressure in large ,, 105 Tb. 
Mean a small ,, 60 Ib. 
Length of stroke bee , coy RD OR 
Diameter of cylinders. 8 in. 


se wheels om : 20j in. 
Weight of engine about 6 tons 15 ewt. 
Width of gange 39.37 in. 





All the principal dimensions are shown upon the 
drawings. 





LATENT HEAT. 
(Concluded from page ¥0) 

We have, up to now, only spoken of solids 
changing to the liquid state, the consequent 
absorption of heat, and it is only natural to suppose 
that if we reverse the order of things, and change 
from the liquid to the solid state, we shall observe 
a ing amount of evolution of heat, We 
can show that this really is the case, from the fol- 
lowingexperiments. If we take two vessels, one 
ae & pound of water at 0 deg. Cent. 
(32 deg. Fahr.), and the other one a pound of water 
at 78.8 deg. Cent. (174 deg. Fahr.), and expose them 
to the cold, we shall find that when the temperature 


Pel of the second vessel bas fallen to 0 deg. Cent. 


(32 deg. Fabr.), that in the first vessel will still be at 
0 deg. Cent. (32 deg. og but it has commenced 
to freeze, and the water will remain at 0 deg. Cent. 
(32 deg. Fahr.) until the whole of the water is frozen. 
From this experiment we learn—using British units 
—that the first vessel has given up 142 units of 
heat ; and the water in the second vessel having 
given up an equal amount, without altering its 
sensible temperature, simply shows that the water, 
in changing from the liquid to the solid state, must 
have given off an equal amount of heat, and the two 
amounts cancelling each other, the temperarure of 
course remains at 0 deg. Cent. (32 Fahr.) As the 
solution of most salts in water is accompanied by 
an absorption of heat, so likewise the process of 
crystallisation or separation of the salts from the 
water is attended with a corresponding evolution of 
heat. ‘This can easily be seen 3 placing a thermo- 
meter in a saturated solution 3 sulphate of soda, 
which has been corked up while warm and allowed 
to cool. Upon uncorking or slightly disturbing 
the mixture, the whole will at once form into 
crystals, and the thermometer will rise very per- 
ceptibly. Again, the well-known operation of 
slaking lime is a good illustration of the question 
under discussion, although the amount of heat 
given off in solidifying the particles of water is not 
that due entirely to latent heat, but is partly in 
obedience to the laws of chemical combination. 

The method of determining the amount of heat 
which becomes latent in the fusion of solids, is by 
pouring a known weight of the melted substance 
into a quantity of water, the temperature and 
weight of which is known. The water will then 
acquire an additional temperature, equal to the 
amount the liquid substance gives out in solidifying, 
plus the amount it gives out in cooling to the in- 
creased temperature of the water; which latter 
quantity can be calculated when we know its specific 
heat. Again, knowing by calculation how much 
additional heat the water has gained, by substract- 
ing from it the amount of heat given out by the 
substance in cooling, the difference must give us 
the amount of heat given out in eolidifying, that is 
to say, its latent heat. To make our reasoning 
more explicit, we will take an example, adopting 
British units, 


The weight of water eee ove ove 4 Ib. 
” » meltedtin ... eee «» 066 Ib. 
Temperature of water at commencement 59 deg. Fahr. 
- - when melted tin was 


— in eco ese ove ew» 67.68 deg. 
Water has gained .. 67.68 deg.—59 deg.—8.68 deg. 
and must consequently have absorbed 34.7 units of 
heat. Again, the tin has lost 446 deg. — 67.68 deg. = 
378.32 deg., and as its specific heat is 0.0562 it must 
have given out 
378.32 x 0.0562 x .066= 1.404 units of heat. 

Therefore, the amount of heat given out by 0.066 lb. 
of tin in solidifying must be 34.7—1.404=33.296 
units, and consequently | 1b. of tin must give out 
ae = 500 units of heat. This amount, of course, 

U00 
represents the latent heat of tin, and is very nearly 
its assigned value. 

This calculation for determining the latent heat 
of different substances, may be expressed by the 
following formula, Using the same notation as in 
equations (1) and (2) and representing the required 
latent heat by L we have 

W (M-—f)=heat gained by water. 
te S (IT—M)=heat lost by substance in cooling. 
wo L= - ” ” solidifying. 
And as the heat which the water gains must equal 
the amount given off by the substance in cooling, 
pee the amount given off in solidifying, we shall 
nave 
W (M—O=w § (T—M) +e L 
naw Oe STM, 





ww 
We now come to an important and rather re- 
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markable law, known as Person's law; and as we 
shall only be able to give an imperfect abstract of 
the investigations of it, we must refer any of our 
readers who wish to go more fully into the matter, 
to the original memoir, which can be found in the 
‘Annales de Chimies et de Physiques,” tom, 21, 
92, and 27. We have already remarked that the 
specific heat of the same substance is much greater 
in the liquid than in the solid state, the difference 
being much more considerable in non-metallic sub- 
stances than in metals. We have also shown in a 
previous article, that a liquid may be cooled several 
degrees below its freezing point, without solidifying ; 
and it is a possible, though hardly probable sup- 
position, that it might be cooled down to the lowest 
yossible temperature without changing. ‘This 
fowest yossible temperature is a condition in which 
bodies favs absolutely no heat, and is called the 
absolute zero. We will now suppose that we start 
from this point with a pound json substance in 
the solid state, and a pound of the same substance 
in the liquid state, and let X be the number of de- 
grees of the absolute zero, below our present zero. 
Let 8S =specific heat of substance in the liquid state. 
5.= 


» Se? ‘ a ri solid ,, 
,, FE =freezing or melting point of substance. 
If we now assume that the specific heat does not 


vary between X and F, and it is quite probable, it 
follows that (X+F)S units of heat will be required 
to raise the temperature of 1 1b, of the substance in 
the liquid state, from the absolute zero to the melt- 
ing point ; and also, that (X+F) 8, units will re- 
present the same thing for the substance in the 
solid state. It is also evident that (X+F) 5S ex- 
presses the amount of heat of the substance in the 
liquid state, end that (X+F) S, expresses the 
amount of heat contained in the solid state ; there- 
fore, the difference of these two quantities must 
represent the number of units of heat required to 
change a pound of the substance from the solid to 
the liquid state, that is to say, its latent heat. Ex- 
pressing this algebraically we have 

L= (X+F)S—(X+F)8, 
or 
Supposing this theory to be correct, it follows that 
the latent heat of a substance must be equal to the 
difference of the specific heat of the substance in the 
solid and liquid state, multiplied by the number of 
degrees the melting point is above the absolute 
zero. Person found that by giving to X the value 
of -160 deg. Cent. (—256 deg. Fahr.), the latent 
heat of a large number of non-metallic substances, 
calculated by the above formula, agreed very 
closely with the results of experiment. A few of 
these results are shown in the following Table, and 
asthe numbers are only given here for comparison, 
they have been retained in the Centigrade scale : 


Latent Heat. 








Substance. —_—_———— 

By Formula. | By Observation. 
Water ese oo: | 79.20 79.28 
Sulphur. 9.350 9.868 
Nitrate of potassa ...| 46.462 47.871 
Phosphorus ... eee 5.243 6.034 
Nitrate ofsoda... 63.4 62.975 


The calculated and observed results given in this 
Table are so remarkably close, that we should feel 
quite justified in fixing the absolute zero at this 
point —160 deg. Cent. (—256 deg. Fahr.), did we 
not know that other observations and calculations 
equally accurate, but based upon other theories, 
gave totally different results. For instance, Pouillet 
assumed that the temperature of the atmosphere 
around the earth, supposing the effects of the sun 
to be removed, must be near the absolute zero, and 
after making many accurate observations with an 
instrument called the actinometer, concluded that the 
zro lay between — 175 deg. Cent. (— 347 deg. Fahr.) 
and —115 deg. Cent. (—239 deg. Fahr.), but fixed 
upon — 142 deg. Cent. ( — 287.6 deg. Fahr.) as being 
the most probable value. Again, Clement and De- 
sormes, arguing upon the fact that a permanent gas 
expands ,}, of its volume at 0 deg. Cent,, for each 
degree of heat, concluded that the amount of contrac. 
ticn when the gas was reduced to ~ 273 deg. Cent, 
(-—459.4 deg. Fahr.) would be equal to its original 
volume, and since a gas doubles its volume when 
raised to 273 deg. Cent. (523.4 deg. Fahr.) they 
considered it very evident, that when that amount of 
heat was taken from the gas at zero, we should have 
the gas in its primitive condition, or, in other words, 














at the absolute zero. Of course these results are! 
all founded upon assumptions, and as such we must 
estimate their value, having as yet no experimental 
data to work upon, the lowest temperature arti. 
ficially obtained being about —140 deg. Cent. (—220 
deg. Fahr.). 

?erson’s law cannot be applied to metals; it is 
only true for non-metallic substances; but Person 
himself framed a formula for calculating the latent 
heat of metals, this formula being based on the sup- 
position that latent heat consists of two parts, one 
of which is used in overcoming the force of cohesion, 
and the other provides the ne amount of heat 
required by the substance in the liquid state. The 
formulz in question were, therefore, made to con- 
sist of two factors, one depending upon the specific 
heat and the other upon the Soefiicient of elas- 
ticity of the material, The establishment of the 
mechanical theory of heat has altered the mode of 
regarding the phenomenon of liquefaction, but} 
Person’s formule are nevertheless interesting, For | 
non-metallic substances, the cohesion of the particles | 
or tenacity is comparatively small, but in the case of | 
metals the case is just reversed, the tenacity being 
the principal thing to be overcome; and Person 
argued that the latent heat of a metal was propor- 
tional to the force required to overcome this tenacity, 
and could be measured by its coefficient of elasticity, 
were it not for the fact that in obtaining this 
coefficient we do not take into consideration the 
necessary condition of equal weights. The power 
of cohesion is, however, a function of the coefticient 
of elasticity, and may be expressed by 


B(1+=) 


when E=coefficient of elasticity and s=the specific 
gravity, If we now represent the coefficient of 
elasticity of a second metal by Es, and the corre- 
sponding latent heats by L and L,, we obtain the 
following proportions : 


L:le::E(1+2):8,(1+— 
s 8 


This formula of Person's may be stated in words 
thus: The latent heat of metals is proportional to | 
their coeflicicats of elasticity, corrected for their 
difference of density. If we substitute for L,, E,, 
and s,, the known values of some metal as a 
standard of comparison, and deduce a constant 
which we will call P, we have the following formula 
for calculating the latent heat of any other metal : 


1=PB (1 + 2) 
s 


As there are some substances where we have to 
take into account both the tenacity and specific 
heat, the following is the general formula to be 
adopted : 

L=(X+F(8+8,) +PE (1+=) 


The first term may be neglected in determining the 
latent heat of metals, and for most’ non-metallic 
substances, the second one need not be considered.* 

The change of state from the liquid to vapour 
obeys similar laws to those relating to solids and 
liquids, for when a liquid is changed into vapour, 
considerable expansion takes place, and with this 
expansion we should naturally expect a large ab- 
sorption of heat. The following simple experiment 
will illustrate this fact, and at the same time will 
give us an approximate value of the latent heat of 
the vapour of water. Place in a glass vessel 1 lb, 
of water at 0 deg. Cent. (32 deg. Fahr.) and expose 
it to a source of heat which can be kept constant 
for a given length of time, and observe carefully 
how long it takes for the water to boil. We will 
assume that it boils in ten minutes, and after the 
boiling has continued for 54 minutes longer, we find 
the whole of the water is converted into vapour, 
and having placed a thermometer in the vessel, we 
notice the temperature remains constant during the 
whole of the time the water is boiling and converted 
into vapour. From this it is evident that in boiling 
the water, 150 units of heat must have entered the 
water during the ten minutes, and as the source of 
heat was supposed to be constant, it follows that in 
the succeeding 54 minutes, 180 x 5.4, or 972 units, 
must have entered the water in converting it into 
vapour. But we find that this amount of heat has 
not raised the temperature of the water the slightest 
degree, for during the whole of the time the thermo- 
meter stood at 100 deg. Cent. (212 deg. Fahr.). 
What then has become of this heat? We na y 





conclude that it has been absorbed, or become 
latent in converting 1 Ib, of water at 0 deg. Cent, 
(32 deg. Fahr.) into vapour at 100 deg. Cent. 


(212 deg. Fahr.) 
An apparatus for determining the latent heat of 


vapour was designed by Brix, of Berlin, and is re- 
presented in the accompanying Fig. 1. 


| 


Fig 7 
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It consists of a small glass retort A, fitting into 
the neck of the thin metallic condenser B, which 
has a pipe C open to the atmosphere without. D is 
a metallic disc which is used to agitate the con- 
densing water in the outer box E, by working the 
rod F, A thermometer passes through a stuffing. 
box to enable the operator to observe the temper- 
ature of the water. A coil was afterwards used in 
place of the box B and was found to be more 
effective. 

To avoid any loss of heat from the water, in con- 
ducting the experiments, the water is first cooled a 





— — 











| certain number of degrees below the temperature of 


the atmosphere ; the heat is then applied to the 
retort and the vapour passing over to the condenser 
B, the water in FE is raised an equal number of de- 
grees above the atmosphere, ‘The liquid in the 
retort is then weighed, the amount of liquid con- 
densed being thus ascertained ; and by knowing the 
weight of the condensing water, and the number of 
degrees of heat through which it has been heated, 
we can readily calculate how many units of heat 
have been given out in the condensation. ‘This 
amount of heat must represent the latent heat of 
the vapour, plus the amount of heat given out in 
cooling from the boiling point to the temperature 
of the water in the condenser. To make the opera. 
tion more explicit we will take an example. 
Let the weight of condensing water in E==1.34 Ib. 
Temperature at commencement of ex- 
periment sg mt em: oe OO 
Temperature at end of experiment... 64.4 deg. 
The weight of liquid dist: over and 
from the definition of a unit of heat .013 Ib. 
The amount of heat which entered the 
water= 64.4—53.6 x 1.34 - os 14.47 units 
And from (2) the amount of heat re- 
quired to raise 0.013 Ib. of water from 
644 deg. to WM2deg. . ave 
Then the amount of heat given out in 
liquefying= 14.47—1.9 vos eee 42.57 unite 
Therefore, if 0.013Ib. of water gives off 12.57 of 
heat, it follows that 1lb. of water must give off 
967 units. 

Of course, in making these experiments, it is 
essential that we take into consideration the amount 
of heat absorbed by the materials of which the 
apparatus is made; and as we gave formul# for 
similar calculations in determining by the method 
of mixtures, the toe heat of substances, there 
will be no difficulty in applying the formule in 
the present instance. A number of careful investi- 
gations to determine the latent heat of vapour have 
been made by Andrews, see “ Journal of Chemical 
Society, vol. i,” Regnault, Despretz, Favre, and 
Silbermann, when the following results were ob- 
tained for the vapour of three of the principal 


1.9 units 


liquids, under a ure of one atmosphere, and 
expressed in British unita. 2 
Water os pr ie ond 966.1 








* Person used zine for his standard metal and obteined 
the following value of P in French unite: P=0.001669. 
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COMPRESSED AIR 


LOCOMOTIVES AT THE ST. 
(For Description, see Page 335.) 


GOTHARD TUNNEL. 
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heat diminishes, and vice versd, if the temperature 
be decreased the latent heat increases. ‘This fact 
was observed by Watt, who, after making a series 
of experiments, concluded that the sum of the 
latent and sensible heat of vapours, was constant 
for all temperatures. This proposition, which is 
known as Watt's law, is, however, only approxi- 
mately true; and Regnault found from careful 
investigations with special apparatus, that the 
latent heat of steam actually increased with the 
temperature, at a uniform rate. This law he 
expressed symbolically by the following empirical 
formula, which gives very accurate results for the 
sum of the sensible and latent heat of steam for 
any temperature. 

In French units and Centigrade scale : 

L, = 606.6 + 0.306 T. 
In British units and Fahrenheit's scale : 
L,=1091.7 + 0.305 (T—32). 

By this formula we can easily determine the 
value of L or the latent heat of steam by sub- 
tracting from the value of L* the amount of heat 
required to raise the water from 0 deg. Cent. 
(32 deg. Fahr.) to T deg. 

The process of evaporation is an illustration 
of the alteration of state from liquid to vapour, 
and we have many striking illustrations of the 
absorption of heat duinn the change. The porous 
water jar used for cooling water is a simple 
illustration ; the vessel being made of a porous 
clay, the water gradually percolates through, and 
forms a moisture on the outer surface of the 
vessel ; this moisture is gradually evaporated, and 
in forming into vapour extracts a large amount of 
heat from the earthenware, thus keeping it several 
degrees below the temperature of the surrounding 
atmosphere. Leslie designed a simple and beautiful 
experment, in which water is actually frozen by its 
own evaporation. He supported a small shallow dish 
of water over a vessel containing sulphuric acid, and 
placed it under the receiver of an air pump; when 
the air was exhausted, the evaporation was so 
intense that the water froze, the sulphuric acid 
absorbing the vapour as fast as it was made, thus 
assisting the evaporation. 

Wollaston designed an apparatus showing another 


adaptation of Leslie's experiment, and it is known | 


as the cryophorous or frost bearer. It consists simply 
of two glass bulbs, connected by a long stem; one 
bulb is partly filled with water, and when the other 
part of the instrument is full of vapour, by heating 
the water, the whole is hermetically ee beg so that 
when it is cooled a vacaum is formed, with the ex- 
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ception of the vapour which fills the space. If the 
empty bulb be now placed ina freezing mixture, the 
vapour is condensed as fast as it is made ; and thus 
we obtain such a rapid evaporation of the water, 
that in a very short time it is frozen. Natterer 
obtained the lowest temperature ever yet attained 
p Benes | gs protoxide of nitrogen (which was 
obtained in Bianchi's condensing apparatus) with 
| sulphide of carbon, and placing the mixture in a 
/ vacuum the thermometer fell to —140 deg. Cent. 
(—220 deg. Fahr.) 

It is hardly necessary to mention here the value 
of steam asa heating agent, the immense amount 
_ of heat which it contains stored up renders it almost 

invaluable in the arts and manufactures. Water 
furnishes a far larger amount of vapour than any 
| other liquid of equal bulk, which can be seen from 
' the following Table : 

















Liquid. | Boiling Point. | "Sonteesen 
deg. Cent. deg. Fabr. 
Water ... ms 6 00 tt} | 1696 
Alcohol... deb 78 173 | 628 
Ether ... | 35 9 =| 298 
| 


Oil of turpentine, 167 314 








Although the latent heat required to convert 
the three last liquids into vapour is far less than 
the amount required to convert the same weight 
of water into steam, no advan could be gained 
in using any of them as a prime mover, even 
supposing they were as cheap as water, on 
account of their small expansive force, 








City Pumps anp WELuis.—At a recent meeting of 
the Commissioners of Sewers, Dr. W. 8. Saunders, 


to Aldgate Churchyard, we s 

objectio’ —one in Bartholomew-lane, two in 
Crutched Friars, and Fann-street, Aldersgate, these 
mee eee ees one All the rest of the 
water aff to the City pumps is loaded with organic 
and sewage go np ge ge geen Owing, however, 
to the fresh, lively taste of such waters, they are in large 
demand, and pe orton of taste. 


Eventually the was cir 
culated, and it was also referred to the Committee 
Whatever the of this reference may be, there is one 
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VERTICAL BLOWING ENGINES. 
The Introduction of Vertical Blowing Engines into 
Cleveland.* 
By Mr. Jou» Gsens, Middlesbrough. 

Toss conversant with blast furnace plant, will probably 
remember, that, prior to about 1850, the most prevalent 
type of blowing engine was the old-fashioned beam engine, 
of long stroke, varying from 8 ft. to 12 ft. and air-flaps ar- 
ranged on the top and bottom covers, made of strong double 
leather, sewed together, etiffened with an iron plate 
rivetted on the back. Such engines were made of large 
size, usually one engine for the whole set of furnaces con- | 
nected with one plant: such, for instance, as the, at one | 
time, famous engine at the Ebbw Vale Works, with a 
blowing cylinder of 12 ft. diameter and 12 ft. stroke. 

These ponderons beam engines are necessarily of a very 
expensive constraction; the foundations required are of 
great magnitude, and the whole system is open to the ob- 
jection that a single disarrangement or breakdown suspends 
the operation of a whole plant. The large heavy flaps, 
closing and opening over large ports, are a constant source 
of anxiety, and ditheult to keep in order 

Another type of engine had, to some extent at that time, 
alao been introduced, viz., the horizontal arrangement—like 
the beam engine with a long stroke—capable, like it, of 
running at the slow speed of only about twenty strokes per 
minute. But the same objectionable heavy flaps, arranged 
on each cover, stuck to this system, and these engines, 
as a rule, were not even so satisfactory as the beam 
engine. 

About this period began a general movement amongst en- 
gineers to introduce steam machinery of a direct-acting kind. 
Engines of short stroke, to work at high speed, began to be 
introduced for stationary purposes, and by some it was 
thought that this system could be applied with advantage to 
blowing engines. But the heavy, unmanageable air-flap 
valves seemed to be an obstacle which would ever prevent 





blowing engines being ran at a high speed. 
Foremost among these early workers, as regards blowing | 


engines, was Mr. Archibald Slate, a member of the firm of | 
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TABLE GIVING PernctpaL Dimensions oF THE BLowING ENGINES ILLUSTRATED IN CONNEXION WITH 
Me. Gyers’ Paper. 











Aget | 
Works at | Diameter of | Diameter of | Pallet seen Geatin | See | aoa © 
oe ie Steam | Blowing | Stroke. | {7°"S? | Revolutions | ,% Ai 
Engines are c linde } tat we | Valves to Minute. | livered per Two-page 
working. er 4 Cylinder. Piston Area.| P°* ‘| Minute Engraving 
in. | in. —_ % Ta rey. cub. ft. : 
Normanby ve 21 | 56 | 3.0 1:4 ” 4,100 Figs. lto 3 
Newport 31 79 | 48 1:5 40 12,700 Figs. 4and5 
Linthorpe a a ee kat te “0 7,600 | Figs. 6to 8 
Tees-side 32 72 | 4 0 | 1:8 | ” 9,040 Figs. 9to 13 
Ardsley 32 72 5 0 | 1:5 | 0 11,300 Figs. 14 to 16 
Frodingham :. 34 | 73 4 0 | 1:7 | 40 106,000 Figs. 17 to 20 
Ayresome 40 96 4 0 | 1:5 40 160,000 Figs. 21 to 23 


Howson, then manager for Mr. John Stevenson, of Canal 
Foundry, Preston, the engine was desi somewhat on 
the general arrangement of the Normanby Slate engine, as 
far as the steam engine part was concerned; but the 
blowing part of the arrangement was of an entirely novel 
and hitherto untried construction. (See Figs. 6 and 7 
of two-page engraving.) 

Four such engines of power sufficient for three engines at 
a time to blow the four furnaces, were put up and proved 
without the slightest alteration entirely satisf , and 
continue to work so to the present day. One other novelty 
was introduced in these »s, and it will be seen by the 
drawing that the suction flaps are not open to the atmo- 
sphere of the engine house, as was always usual up to that 
time, but that on the contrary all the suction flaps as well 
as the delivery flaps are enclosed in casings, and that the 
engine thus sucks its supply of air from one tube, and de- 
livers the compressed air into the blast tube on the oppo- 
site side, the intention of this being to prevent the rattle of 
doors and windows, caused by the concussion of the air in- 
side the engine house, and also to avoid the dast and dirt 


Messrs. Cochrane and Company, of the Woodside Iron | being drawn into the house; a further object being to 
Works, near Dudley, a man of great energy and much in- | enable the supply of air to be taken and dealt with as de- 
ventive talent. He, about 1852, took out « patent for the | sired from any convenient spot outside. It has also another 
direct-acting, short stroke, high-speed blowing engine, well | very desirable effect, namely, it apparently steadies the 
known by his name; and he was the first to introduce the | working of the engine, and causes an actually superior 


system of sub-dividing blowing engines, for a plant of 
furnaces, to something like an engine per furnace. Slate, 
in his engine, discarded altogether the then, for high speeds, 
unmanageable flap valve, and introduced an pochon a casing 
round the blowing eylinder, working over ports, and 
actuated from the crankshaft on the principle of the slide 
valve, opening the ports alternately to the external atmo- 
sphere for a supply of air, and to the interior of the casing 
for the exit of the compressed air. From this casing the 
compressed air was transferred to the blast tube by means 
of a sliding face. 

These engines, on a large scale, were first introduced at 
the Ormesby [ron Works, which Messrs. Cochrane and Com- 
pany erected in 1854. Four horizontally arranged engines, 
with 50in. blowing cylinders, and 2 ft. 6 in. stroke, intended 
to ran from 70 to 80 strokes per minute, were pat up to blow 
the four original furnaces. These engines were sufficiently 
successful to encourage Mr. Slate to follow them up, but it 
was felt, for sundry reasons, such as the wear and tear 
upon the heavy casings, and the difficulty to efficiently 
lubricate the same, that a vertical arrangement was more 
desirable, and consequently he designed such an arrange- 
ment, and the first pair of Slate's vertical engines were put 
up by Mr. Edgur Gilkes, at the Tees Iron Works, Messrs. 
Uilkes, Wilson, Pease, and Company. This, then, was the 
first vertical blowing engine of the direct-acting, short- 
stroke, quick-speed kind. 

In 1858, when Messrs. Jones, Dunning, and Company 
were about to erect the Normanby Iron Works, Mr. Edwin 
Jones, in conjunction with Mr. Richard Howson, designed 
a somewhat superior arrangement with the steam cylinder 
at the top, and the blowing cylinder below, and also intro- 
dueed the improvement of balancing the weight of the 
casing, and this formed the model for a number of such 
engines being made. (See Figs. 1, 2, and 3 of two-page en- 
graving.) In 1863, Mr. Howson and Mr. Jones introduced 
some further improvements, with a view of doing away 
with the objectionable sliding face necessary to transfer the 
blast from the casing to the blast tube, and subsequently 
such engines were erected both at a new extension of the 
Normanby Works, and at Messrs. Samuelson and Com- 
pany's Newport Iron Works, in 1864. (See Figs. 4 and 5. 

Previous to this, in 1863, the author of this paper was 
engaged by Messrs. Lloyd and Company to design the 
Linthorpe lron Works, and the question of what kind of 
blowing engine to be adopted became one of considerable 
importance. The beam engine was objectionable on account 
of difficult and treacherous foundations. Slate's engine had 
to some extent been successful; still there was much to be 
desired. The casings were not free from a certain amount 
of loss from leakage, the amoant of lubrication necessary 
was large, and a considerable noise and thud at the opening 
of the ports was difficult to overcome. In was impossible 
to arrange the inside lap of the casing so as to meet the 
requirements of varying pressures of blast, consequently, in 
practice very little lap was given--hence there was a loss of 
power from the pressure coming back upon the piston from 
the casing before the pressure had safficiently accumulated 
in the cylinder. It was also strongly felt by the author, 
that there were no # 
acting tlap should not be designed to meet the necessity of 
the ease. The kind of engine, viz., the short-stroke 
vertical direct-acting one, was determined upon, and such 
a design of flap valve and grid was produced (see Fig. 8), 


Paper read before the Cleveland Institution of Engineers. 








supply of air to the suction flaps, the moment they open at 
the change of each stroke. This will be better understood 
if we consider the case of an engine taking its supply direct 
from the atmosphere ; when the suction flaps are closed the 
air outside is perfectly stationary, and at every change of 
stroke the air outside has constantly to be started and 
stopped in its motion. With the suction tube, on the con- 
trary, the whole volume in the tube acquires a nearly con- 
stant motion and speed, fhe momentum of which completely 
fills each cylinder as it cushions up against the piston, as it 
slackens its speed towards the end of each stroke. This 
can be distinctly felt through any small hole in the casing, 
as an actual puff out of air at the end of each stroke, and 
amounts in the Ayresome engine suction casing to a water 
gauge pressure of 4 in. or 5 in., followed by an about similar 


amount of suction, making altogether a water pressure | 
difference of 9 in. or 10 in. These Linthorpe engines were | 


thus the first and original short-stroke vertical direct-acting 
blowing engines, working with self-acting flap valves, suck- 
ing their air from one tube, and delivering into another, 
and they have been the type of the whole crop of engines of 
this class, which have since been made in this and other 
countries, and the best proof of the favour this class of 
engines has met with, is the fact that no more Slate’s 
engines have been made since about this date, 1865. 

About the end of 1865, Messrs. Stevenson, Jacques, and 
Company started their Acklam Iron Works with a new 
kind of vertical blowing engine of short stroke, arranged 
with large sliding valves on the top and bottom covers for 


the ingress and egress of the air. This proved a complete | 
failure, and the engine was altered as well as circumstances | 


would allow by Messrs. Kitson’s, of Leeds, and suction flaps 
on the ouinatole of the Linthorpe ones were placed all round 
the top and bottom of the cylinder, and similar delivery 
flaps placed in the original casings on the top and bottom 
covers. These engines have continued to work satisfac- 
torily ever since, and may thus be said, in their altered 
state, to be the second example of engine of this type, with 
the exception that the suction flaps draw their supply of air 
direct from the atmosphere. 

The Tees-side engines of Messrs. Hopkins, Gilkes, and 
Company, came next; they were ar by the author, 
and carried out at the Canal Foundry, ton, under the 
superintendence of Mr. Howson. These engines only differ 
from the Linthorpe ones in having larger cylinders, conse- 
quently it was thought advisable to place the valve grids at 
an angle, as shown, so as to get more room and reduced 
length of ports ; three tiers of flaps on one grid, were also 
arrangedas shown. ‘Three of these engines were a 
to supply blast for two furnaces. (See Figs. 9 to 13 of 


two-page ving.) 

In 1866, Mr. Charles Cochrane, after carefally examming 
the working of the Lintho 
their efficiency, that he determined upon lacing his 
original Slate’ s engines at Ormesby Works, with engines 
of this kind; and under the superintendence of Mr. 
Downey two engines were made by Messrs. Cochrane, 
Grove, and Company, from patterns designed by them- 
and an was ed similar to the drawi . 
ing the “ yresome” engine, except that imetond of 
entirely independent it had floorings at the bottom and 


be: 4 ft. 
cylinder being the large size of 100in., it was impracticable 
to adcupt the cast-iron casings, and a wrougit-iron casing 


engine, so satisfiod was he of | — ng 
j yresome 
| seribed by us about three and a half years ago (vide pages 


ne | 
being! + Of these engines we published a two- engraving 
o dent it had Soorings of the botton | with our number for March 4, 1970, and we therefore only 
from the engine w o ouse, | give on our two-page engravi iled views, . 
Secwree "Cin, instood of 4 ft In this case the | 14 ee 











whieh was believed would answer. In conjunction with Mr. | was adopted as shown.* To get sufficient grid area the 


} flaps were arranged in four tiers and the valve boxes some- 

| what differently arran as shown. This large engine 
proved so we ewe that Messrs. Cochrane, Grove, and 

| Company afterwards continued for some years to reproduce 
the same for various other works. 

Another modification of the same principle of engine was 

| arranged by the author for the West Yorkshire Iron Com- 
y at Ardsley,¢ near Leeds, and was carried out by 
essrs. Cochrane, Grove, and Company, under the super- 
intendence of Mr. Downey. In this case the blowing cylinder 
was placed at the top, and the steam cylinder below a 
svontend working in motion bars between the cylinders, 
carrying the connecting rods on each side of the steam 
cylinder to take hold of crank pins on the flywheels. The 
stroke oe ft., the ~y height of es —— no more 
than the 4 ft. stroke engine on the original arrangement. 
The air-flap and casing arrangement (see Figs. 14 
to 16) is similar to the previously described engine. This 
eneral arrangement of engine was the first of its kind, and 
been reproduced for several other works, amongst 
others by Messrs. Westray and Forster, of Barrow, for 
the Lofthouse Iron Company. 

Figs. 17 to 20 of the two-page engraving, show another 
example of theoriginal class of engine by theauthor, 
and carried out by Mr. John Stevenson, Preston. This illus- 
trates a further step in the improvement of these engines, 
whereas in all previous examples floorings connecting the en- 
gine with the walls of the house had been thought indispen- 
sable. In these engines no such flooring was provided, but 
the engine left standing free, entirel independent of the 
house. A staging was simply provided at the top of casings 
connecting the engines, and accessible by a spiral staircase, 
a further small staging to get at the steam cylinder to; 
cover, and one to get at the motion bars was provided, 
as shown, and these engines have proved most satisfactory 


in every respect. 
In 1870, when the author had occasion to erect the Ayre- 
some Iron Works for himself and rs, three large en- 


' gines, two of which should be sufficient to blow four fur- 
| maces, were decided upon, and were carried out by Measrs. 
| Cochrane, Grove, and Company, under the superintendence 
of Mr. Downey. The engines are y similar to those 
originally mee fer the Ormesby Lron Works, except that 
| the stroke was reduced to 4 ft., and the blowing cylinder to 
| 96 in., the steam cylinder being 40 in. A piston valve was 
also adopted for the distribution of steam in place of the 
ordinary slide. These engines were similarly arranged to 
the Frodingham ones, standing entirely free with simple 
| stagings as before described, as shown, and have been 
most entirely satisfactory.t 
ed mee of the above engines, and in what the 
| differed from the old beam and horizontal kinds is, as will 
be noticed, a vertical direct-acting short stroke; this they 
have in common with the earlier kind patented by Slate, 
| and improved by Jones and Howson; but the further 
i rion Clots’ = = has made them ewe ~ 
in superseding Slate’s other engines—was origina’ y 
the author, and carried out in varied detail by Mr. Howson, 
| Mr. Downey, Mr. John C. Stevenson, and himself—con- 
| sisted in the introduction of a light air-flap, capable of work- 
ing at any speed, arranged round the y 3 bottom sides 
of the cylinder and losed in casings, t ction flaps on 
one side and the delivery flaps on the other, taking the sup- 
ply of air from one tube and delivering it into pone ee 
The author believes he is right in stating, that the en- 
gines illustrated above are the type of a class (more 
or less embodying these principles), now e in various 
ce in ws 





ood of the world, Seer as their 
birthplace. The class of engine deseri 
important advantages over the old beam ine ; the first 
| cost is considerably less, they stand in much room, the 
| cost of the foundation and house is also much less; it may 
| be taken, putting these items together, that the fire cost, to 
| blow the same quantity of blast, is not much more than 
| one-half—maintenance and stores, blast for blast, is about 
= sane. be és 
ut, say the opponents of these engines, there must be a 
great loss in the short stroke ; the compressed air which 


engines were fully illustrated and de- 


above have many 








188, 189 of our thirteenth volume), and we therefore have not 


it necessary to repeat complete engra of 
them here. We give, however, in Figs. 21, Sand 23; 


selves, embodying the princi f the Lin ot : A oe ‘ 4 
afficient reasons why « suitable self-| and odying qrodeaed denis thorpe engine, | of one eS Se. detail views showing the ar 


rangement of 


4to 16 showing the arrangement of the ee 
See preceding note regarding the Ayresome engines. 


‘ 
| Also Figs, 21 t0 $5 of our two-page engraving. 
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fills the clearance at the end of each stroke must be lost. 
The answer is, that nannies San double the number of strokes, 
the amount of clearance aging being the same, it is 
evident that whatsoever the loss te Nene loss there be) in the 
& ft. stroke, it is doubled in the 4 ft. stroke. It is, how- 
ever, certain that the amount of such loss in the resem 
pressure blast engine is ly tae over estima 

and when it is said, as is practica] men, 
that the loss in each stroke is the cube pea ane of com- 
pressed air in the clearance, then it is an error, and one 
which, if the anthor can help to dispel, he will feel jnstified 
in having taken up your time with this otherwise not very 
interesting paper. 





Referring to Figs. 24 to 26 (see two-page engraving) to 
illustrate the theoretical action of the compression of air ina 
cylinder, and the effect of clearance, and taking the law of 
Mariotte, that “‘ at constant temperatures the pressure i ae 
versely as the yolume,”’ it is clear that in Fig. 24, which rep 
sents a supposed cylinder of 5 ft. stroke, with pomcore gi no | 
c conennes , the air, for example’s sake, to be compressed to 

$ lb. above the atmosphere (which is an average blast 
preasure), »), and an atmosphere in round numbers to be taken 


at 15 Ib., then 1 5 + 33183, and 15 to 183= 5 vol. to 4 vol., 
or in other words for the pressure to i increase by one-fourth, 
the piston would have to travel 1 ft., or reduce the volume 


by one-fifth, the pressure curve described would be hyper- 
bolic, and with a supposed constant temperature the indi- 
eator diagram would be as shown by AB CD. (See | 
Fig. 24). 

Again, to show the effect of extreme clearance space, 
say the stroke the same as before, what would be the 
amount of clearance space measuring for absolutely no blast 
to be expelled from the cylinder? Supposing constant tem- | 
perature as before, evidently it would require a clearance 
represented by 20 ft. of spare cylinder at each end, as it 
would require the piston to travel 5 ft., or reduce the 
volume by one-fifth to increase the pressure by one-fourth, 
that is to bring up the pressure to 3}lb., in this case the 
indicator diagram would be simply the curve line E, F, 
backwards and forwards, enclosing no space, expelling no 
blast, and representing no power lost. (See Fig. 25) 

In the same way, it is clear, that if we take the oa ofa 
cylinder clearance more nearly approximated in actual 


ed 
4 


Bey ple id guns 


air in the clearance space Seon down 
to the atmospheric pressure in cooling 
action in being expanded. The loss 
engine is shown by the actual indicator 
fin., or one fifty-fifth part of the stroke, 
correct to ‘te thie » loss of re as the 
“0 ts t er ag ge he ale. 
ich is ly delivered. ag reality the ——S ex- 
in ypc lh the air in the 
is given back again ny teh ale eomaies ea” tte 
return of each stroke, ently it is not loss of power, 
simply loss of agua ter taped, which, if a 4ft. stroke 
engine is compared to a 8 ft. stroke may amount to say 
one per cent. less. To compensate for this, it is only neces- 
hee clcliy. of whe arte ook toes pe higher 
piston velocity, or e it one per cent. larger piston area 
—no more steam consumed no account of 
the little extra friction. The author entertains the 
se ana the aad aniniank oe ae that 71000 <# 
its the power required to compress sa cu 
fet of at to the ordinary blast Sesnnal bevienar te is prac- 
cally independent of what the stroke may be, es mie 
soulieas raised against the short stroke 


| have been proved to be as unfounded i theory an tey ae 


engines for blast 
not objectionable, 
as - the easier worki ft te fa Tale i Se 
ing of the engine is itated author — 
ier ciesruareipustio Mjectonabl, ble, either from 
the rance space is not o! a 
tical nor from a theoretical poin rae 
The author begs tema to vias. actual good work 
these engines are doing, as compared with long 
ee ee eens ee calculated capacity, as 
a further 7 fant theses eon Be. be not! seriously wrong 
either in ¢ > ahens stroke, nor in any little extra clearance 
space there may be. A namber of indicator di have 
been taken by the ordinary 10 1b. 6 ,» which show a very 
perfect working of the blast cy in the Ayresome 
engines. To exhibit this on a larger seale the author had 
a 5 lb. spring made, and the diagram, Fig. 27, is from one 
of those, It is feared, however, that on the suction side, 


<a 
moderate clearance poe nema 
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practice (see Fig. 26), the same 5 ft. stroke, but a clearance | 
pace at each end, equal to a cylinder extension of 5in., | 
the nas before, to increase the pressure, by one-fourth, or | 
to 3} Ib., it would require the piston to travel 13 in., or = 
duce the volame by one-fifth, and simil in 
the end of the stroke and travelling back, tbe piston coe 
b ave to travel ljin. or one-fourth of the 5 Sie. clearance 
pace before the compressed air in that space had expanded 
oon to atmospheric pressure, or from 18} tb. to 15 lb. 
The diagram lines would be G, H, I, K, in Fig. 26. 

It will thus be seen, with these supposed circumstances, 
that the diagram proves the loss due to the clearance space 
to be equal to only 1} in. of the travel, or in other words, 
the actual loss in ‘blowing capacity, at ‘the above pressure, 
is only one-fourth of the total clearance contents, and not 
the whole of it, as has erroneously been taken for granted 
by many practical men. This can be illustrated in another 
way without the aid of the diagram. It is clear that an 
engine with a cylinder similar to Fig. 26 would suck in air 
during 58}in. of its stroke, whereas, with actually no 
clearance, it would suck it in during the whole 60 in, of the 
stroke, and what is taken in must be given out again. 

To apply the above to the actual case of the Ayresome 
engine, the author begs to refer to diagram Fig. 27. The 
pressure actually blown at these works is 4} 1b., and the 
stroke 4ft., the total clearance space is equal to a cylinder 
extension of something more than 7in., but call it 8 in., 
the theoretical indicator diagram on this data is A, B, C, 
D, showing a loss of blowing capacity due to the clearance 
equal to 24 in. 

A number of actual indicator diagrams have been taken, 
one of which is shown by the thick lime on Fig. 27. It 
will be seen that the actual shows considerable 
less loss or only about jin. of the stroke. It arises from 
this, and is one further reason why a 
Fpace is not so objectionable. That, as before stated, the 
theoretical curve laid down to illustrate the principle i is 
the hyperbolie curve of constant tem , whereas the 
actual curve got in practice, nearly assimilates to the 
adiabatic curve of no heat being “tetested t in compression 
or given out in expansion. Now, are well aware that 
when the air is com eggs pian ten wayhany bin temperature 
increases a y, and consequently, as shown by the 








xetual disgram, lingram, the pressure increases faster than the 


| the indicator piston has bobbed the light spring mresien the 
mark, as the other diagram, taken with the 
does not point to any unusual suction at the pagina & of 


| the stroke. 








FOUR-COUPLED LOCOMOTIVE, 


WE publish on page 339 and 342 of the present number | be 


further views of the four-coupled locometive for the 
Western Railway of France, of which we gave a two-page 
engraving in our last number but one. Next week we shall 
complete our series of illustrations of this engine by pub- 
lishing a longitudinal section and sectional plan, and we 
shall then describe it in detail. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Woheeier. 

The Cleveland Iron poy 0 a + one was & 
fair average attendance on but 
i on even cnallor A than it 
the past few Ragone —o market was 
again weaker, No. 3 Cleveland pig a obealn ail they 

r tony ain tome eames buyers sould” obian ll they 
Sesired for less money and prompt delivery. 

The Finished Iron Trade.—Week after week the condi- 
tion of the finished iron trade gets worse. of the 
mills are idle and a number of men are out of em t. 
~ the winter approaches it is feared that the number will 

popes thames increased. Although prices are lower 

are coming to the district, 

The Future of the Iron Trade.—Few people ean give 
any opinion on the future of the iron trade, and fewer still 
can give reasons for the ion they may express. All, 
however, agree that be t is cansi) 





than it isnow. The work of 
the world cannot be carried on without iron 
can tupply irom at a cheaper rate"than’ any other district 
ay ane are must be extensive, but orders have 
been kept back unti Gs colts te avee. Within 
tho geak Oe hs there have been many financial] re-ar- 
Cais gate teat Ge heck pansnena As soon 
as trade generally shows the improvement, all the 


extensions and improvements in railways and works of 
various wr gee which have been on account 
of d will be proceeded with. will come 


idly into the market, a we marked impetus will 


E and Shipbuilders.—On the northern rivers 

aeeks hes of industry continue dull. Be Seeocnens 

is looked for till the early part of next year. At Middles- 

poy oir add sony oer vessel which Messrs, Dixon and Co. 

are constructing for the Government will be launched. 

The Water wo ot the ‘Bhockton se coral and Middlesbrough.— 
and Middlesbroug' 
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p Died at Londonderry, October 24, John Walker McCarter, aged 
1 years. 
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THE RUSSIAN CIRCULAR IRONCLADS. 

THe interesting letter from Mr. Reed which 
appeared in Monday's 7imes ought to attract public 
attention forcibly to the circular ironclads of the 
Russians, as well as to some other points in their 
naval system which Englishmen may study with 
advantage. 

Mr. Reed has made it, in fact, the naval question 
of the day whether we ought not to follow in their 
footsteps, and build ourselves some of those extra- 
vessels to which the name “ P ” has 
been applied in Russia. The invention of circular 
‘ronclads, as is well known, is due to the late Mr. 

John Elder, but it was left to a Russian, Admiral 
' Popoff. to see its value, and to put it, with some 








of money an ironclad of much greater defensive 
power, and of greater offensive power too, so far 
can be on the 


volving turret if preferred), 

may be added to almost any extent. ar ara 
there seems no reason to doubt her seaw 

or even dryness. Her stability, of course, must be 
beyond dispute, and for i as @ gun plat- 
form she ought to be ordinary 
connexion between stability with unsteadiness not 
existing in the case of vessels of very great breadth and 
light draught, as has been shown in the American 
monitors, and more lately in the Dicey steamer, 
That the Popoffka will be handy to an unprecedented 
degree is obvious. There is no reason why they 
should not be constructed as rams, and their ex- 
treme handiness and rounded form, as well as the 
facility,with which they can be subdivided internally, 
should make them safer than most vessels against 
the attacks of other rams; it is also remarked by 


readiness to complete armouring of the sides down 
to the level of the bottom, should that extension of 
the present ‘‘ water-line belt” ever be deemed 
desirable as a protection against torpedoes, With so 
many independent propellers and sets of engines 
the ship can hardly ever be left without motive 
power, except through absolute failure of coal. 
As already stated, the draught is light, and the 
displacement, or in other words the cost, is very 
small relatively to the fighting power obtained. 

In every point mentioned, we believe we have 
named all of any importance save two, the circ 
ironclad is either equal or distinctly superior to any 
ironclad of ordinary form and of the same cost. 
The two points reserved are efficiency under sail, 
and under steam. As to the first, no heavy 
ironclad can make the slightest pretence to efficiency 
as a sailing ship, and the most that can be done for 
any of the class is to furnish them with some kind 
of jury rig that might (with a fair wind) help them 
into port after the coals had given out. Unpro- 
mising subjects as the Popoffka are for a sailor's 
enthusiasm, it would probably be possible to do as 
much for them in this direction as for the Devasta- 
tion or Inflexible. 

The qnestion on which their place in naval war- 
fare culty depends is that of speed under steam. 
The proportion of steam power to displacement in 
the Admiral Popoff appears to exceed that in the 
fastest of our modern ironclads, but although the 
anticipated result is mot known to us, we presume the 
nm will not exceed eight knots, even if it reach 

t figure. What engine power would be wanted 
to drive such a vessel at 13 or }4 knots is a question 
beyond profitable calculation at present, until more 
is known of the existing Popoffka’s performances, 
but the engines which could give such a result, and 
the coal which could keep it up for a reasonably 
long period, could only be carried in a very large and 
costly ship, Still, the Admiral he 9 displaces less 
than one-third as much as the Inflexible, and more 
than 200 per cent. is a wide margin to work with. 
If any man is bold enough to conceive a P 
travelling at 13 knots an hour, let him see what he 
can produce on a displacement of 11,000 tons. If 
he can only gain the speed he is sure to beat the 
Inflexible in everything else. In that case we shall 
have found our model for “‘line-of-battle ironclads,” 
and the sy ed in warfare will be a very 
high one. coal bill will be oe and docks and 
dock gates will want a good deal of reconstructing, 
but the model will be found beyond possibility of 


cavil. 
rtp twp teenney er gn es 


right model for our heavy figh fleet, even though 

no such speed as 13 knots be attained or 

It is not clear that this speed—which is 

that of the Devastation—is necessary, as we have 

often pointed out, and the q os 

SS ee that, to secure 
tages as the Popoffka offer us, we be 





modifications, into practice. Both inventor and 
adapter appear to be justified by the result, for it 
seems Y possible to deny that for a given sum 


Mr. Reed that they lend themselves with peculiar | tak 
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the Russian ships for coast defence, so we will 
next consider them in that character, ¢.¢., as vessels 
perfectly able to make from port to port, 
or to cross the seas in safety when required, but 
disqualified by their low speed from the usual 
operations of sea-going ships. 

Our most recent ships of the coast-defence class 
are the Cyclops and three sister vessels, all of which 
were commenced on the outbreak of the Franco- 
German war. The Cyclops 3430 tons, or 
about the same as the Admiral Popoff, has 8-in. 
and 9-in, armour (with some thinner), and carries 
four 18-ton guns. Her speed is ten knots and her 
‘*coal-endurance” small, 
quite as great as the P 
has scarcely been tested, but doubt has been thrown 


or bom: 

re ever, give her an Au reste, 

she 8-in. armour 18-in., = four) 
e draws 


18-ton guus against (two) 41.ton guns,and 
15 ft, 6 in. i So cod Ay cane tee taney, 
The Admiral Popoff would have as much to fear 
from a Chinese junk as from ps atag a ne rh 
pretty certain that no modification of latter, no 
concentration of the guns in one turret, no intro- 
duction of coal-tank ends, no shortening and broad- 
ening, short of absolute or nearly absolute round- 
ness, could ever put her on a level as to fighting 
P Thus the circular ipa appar 
us i to be ect for 
coast-defence Pe it be a 
nae for such du The question of 
portant for ties. 
remains whether we require eutth-elinne shi 
or whether our coasts can be better defended by 
fortifications or by the g fleet. It would 
be useless at the close of the present article to enter 
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at all 
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themselves to be, have left any stone unturned to 
satisfy themselves that the form they have adopted 


is the best. Substantially (subject to the questions | 


already raised), we have no doubt that it is so, but 


we should like to know whether the experiment has | 
been tried—or is to be tried—of attaching a wedge | 
or cutwater at each end, sufficient to give water! 


lines making an angle of about 45 deg. with the 
fore and aft centre line; this would add little to 
the length of the ship. The wedge-shaped additions 
might be external to the armour, the circular plan 
of which would be preserved, and might be used as 
coal bunkers or coal tank ends. We should not be 
surprised to find that so very bluff a bow offered 
practically nearly the same resistance as the round 
one, but the experiment would be interesting. 


LAND DRAINAGE. 

For some time past the unusual rainfall has re- 
sulted in floods more or less severe, which have 
been the subject of much general anxiety and local 
damage. On the Continent as well as in this 
country, the rainfall during the present year has 





been peculiarly disastrous ; it is true that, periodi- | 


cally, we are liable to an excess of rainfall, and con- 
sequently partial inundation of the low-lying dis- 
tricts of the country. But recently the floods which 
have been experienced have had extraordinary results 


in the destruction of life and property, and this cir- | 


cumsta ce suggests many points of interest in regard 
to land drainage, water supply, the pollution of 
rivers, and cognate subjects. Although the matter 
is one of national importance its details involve to 
a large extent questions of local inquiry, and it is to 
these we shall briefly draw attention. 

It must be expected that an extraordinary rain- 
fall, in any “mf must give rise to floods in low- 
lying districts, if we only consider the natural ob- 
structions that exist in the course of most rivers that 
run into the German Ocean. Such natural ob- 
structions consist in bends of the river beds, up- 
heavals of the bottom, weeds, stumps of trees, &c. 
But beside these, are artificial obstructions caused 
by the introduction of refuse of all kinds, but 


latter we consider might be largely accomplished. 
| In countries where floods are perennially expected, 


provisions are made to obviate ordinary conse- 
quences, as in Holland, Egypt, India, and some 
portions of the United Séates. Dams and other 
means are adopted, and even in our own éountry, 
the Lincolnshire fens, parts of Bedford and Cam- 
bridgeshire, &c., are similarly proteeted. But in 
our Midland Counties things are left to their fate. 
For the last thirty years we have noticed in travelling 
northwards from London, that about 15 miles from 
town floods have constantly occurred during autumn 
and winter, and yet scarcely any attempt of a sys- 
tematic kind has been made to cure so serious an 
evil. The farmer has left the flood to wash his seed 
and manure into the river, and the town authority 
up to the Registrar-General, has rejoiced to find 
that the flood has cleansed sewers and reduced the 
rate of mortality. ‘The first, like the/Turk, has sub- 
mitted to fate with resignation, while the other has 
rejoiced on the principle that partial evil generally 
results in general good. And so we have been 
content to suffer evils rather than seek a remedy. 
A very little consideration would show that if 
land were properly drained, the danger of floods 
_ would be materially lessened in the majority of cases, 
A badly sewered town must constantly be flooded, 
of which some hundreds of instances have been re- 
ported during the last fortnight. But a place like 
the metropolis, with adequate sewerage, cannot be 
flooded. Just so in respect to land. If a ready 
| means be provided for the removal of surface water, 
| not only is the chance of flood diminished, but the 
| surface soil and the newly laid manure and seed are 
kept in their place. ‘Thus several evils are in whole 
|or in part remedied by efficient drainage and im- 
te rome and to this we must therefore in future 
ook for means to lessen the evil results of excessive 
| rainfall. 
| But a more refined point of science is involved in 
the question of rainfall. It has long been estab- 
lished that in the same locality, at different altitudes, 
| andat the same moment of time, more rain falls on 
| the ground than is produced at a certain height 
| above it ; even a high house shows a less rainfall on 
its roof than at the basement. ‘This is easily ex- 





especially in mining and agricultural districts, In our 
mining districts the quantity of refuse thrown from | plained. Each drop of rain as it falls accumulates 
metalliferous and coal mines is enormous, and such | moisture, and consequently increases in quantity. 
causes have ve already — a our columns when | In damp, marshy, and undrained districts, the super- 
we criticised the reports of the Royal Commission | natant atmosphere is loaded with suspended aqueous 
on the cig mp Rivers, In regard > — vapour, consequently the rainfall in such districts 
causes it is simply necessary to state that whenever | generally exceeds that of a similar land and level 
a flood occurs, and this generally happens in autumn om well drained. In other words, a well-drained 
or spring, when the land has been newly ploughed, | land will, all circumstances being equal, have a less 
a very large proportion of the surface soil is washed | rainfall than one that is badly drained. Hence 
into the adjacent stream, where it gradually settles, | efficient drainage may from meteorological causes 
amon a by ny bree ree — oy — —_ to na ec o . Pony arg — —— 
ower do e oO e river. st week | of trees has less rainfall than forest land, ence i 
the northern piers of Vauxhall Bridge were thus | it is actually in our power to control natural pheno- 
coated with acovering of upwards of a foot deep of | mena to a very large extent with respect to great 
soil brought down from the upper portion of the | rainfall and consequent floods. 

Thames during one tide, and this minor instance is | Passing from scientific to practical questions 
but a slight indication of the enormous deposit cast | there is one remedy that has been greatly neglected, 
am ee o— the washing of the surface | and which affords a ready means of largely con- 
soil from adjacent fields, | trolling the effects of a flood—we refer to the proper 

During the present week we find that at Hampton, | mamaria of locks and weirs, . 

Kingston, Richmond, and adjacent places, the} Most of our English rivers, above the tidal stream, 
Thames has been swollen to an extent unknown for | have been converted into canals, and are also used 
a past. At the intakes of the Metropolitan | to provide motive power for mills. Both of these 
cv My oe the water was pe — | modes of utilising the stream involves the necessity 
turbid; in fact it was opaque if viewed to the/of keeping a “ head” of water. Self-interest and 
depth ‘of one inch, according to our own obser- | neglect tend in numerous cases to keep up this 
vation. The water, before being drawn into the | + head” preceding and during floods, to an unne- 
Thames Companies’ reservoirs, was loaded conse-| cessary extent. When the evil has occurred the 
quently with soil, manure, sewage, and every ima-| water is lowered by opening the sluice, but owing 
ginable abomination that newly ploughed and | to a want of impetus or motion in the water, already 
manured fields, and towns could supply. ‘The’ at rest, the new flood sweeps over it as if it were a 


extent of pollation caused by the fields may perhaps 
be little known by some of our readers, but one in- 
stance may suilice to show how floods may cause 
such pollution, ‘Three years ago, for example, a 
farmer manured heavily a ten-acre field not far 
from Leeds, on the banks of the Aire. A heavy 
flood came, and the whole of the manure was swept 
off on to an adjacent field, which produced well in 
the following season, while the field originally 
manured was nearly barren. Now, precisely the 
same circumstance has been going on, say, during 
the last few weeks on the banks of all our rivers 
running eastwards. Most of these, and their tribu- 
taries, are sources of water supply. What a sarcasm 
does not this fact convey on the action of local 
authorities, and the advance of engineering science ! 

The question arises as to whether such results of 
flood may either be prevented or alleviated, and the 


| solid mass, and, consequently, the late opening of 
'the sluice becomes practically useless. Numerous 
| instances of this kind have recently come under our 
| notice, in which the lower parts of towns have been 
| unnecessarily flooded with a comparatively small 
| rainfall, while, with a greater, the evil was avoided 
| by a timely attention to the precautions we have 
alluded to, 

Of course the erection of dams and similar con- 
trivances must be attended with great expense, but 
even this would be repaid if we calculate the 
immense loss of property compared with the annual 
charge of interest on loans necessary for such 
precautions. It is only a year or two back that in 
the metropolis itself damage was done to the extent 
of several thousands of pounds in a few hours that 
might have easily and cheaply been prevented, and 
jt was amusing if not edifying to have noticed the 








enormous amount of clay used alike by the Metro- 
politan Board of Works on the Thames Embank- 
ments, and by the poor laundry woman on the 
Lambeth and Southwark banks to protect 
from the sudden flood of the Thames wi even 
City limits. Such matters should not occur in our 
present state of engineering science, _ 

We have thus briefly drawn attention to some im- 
— uestions that naturally present themselves 
or consiieaiiie ion, owing to the extensive floods that 
have prevailed for the last fortnight. It is evident 
that we have abundant means within our reach to 

ly diminish the evil and losses which sudden 

and excessive rainfall has brought down. The loss 
of property and life which has occurred is serious 
enough, but when the evil that may arise to our 
water supply is also properly estimated, there is 
surely sufficient stimulus to set about some active 
measure throughout the country, to remedy or pre- 
vent a recurrence of such misfortunes, especially as 
so many other important sanitary matters are in- 
volved in the question. We are glad to find that 
the Local Government Board has just issued a com- 
mission to make a preliminary inquiry into the 
drainage of the Thames Valley as far as Windsor, 
under the direction of Lieut.-Colonel Ponsonby Cox, 
of the Royal Engineers. This course has been 
adopted at the instance of the Improvement Com- 
missioners for the district of Surbiton. It is in- 
tended that the inquiry shall include Acton, Chis- 
wick, Croydon, Ealing, East Moulsey, Epsom, 
Eton, Ham, Hampton, Kingston, Richmond, 
Staines, Surbiton, Teddington,' Twickenham, Wim- 
bledon, and Windsor. We trust that the inquiry 
will be impartially conducted, and that it will result 
in proposing some general scheme in place of the 
patchwork attempts that have hitherto been made 
throughout the district. 


SIR C. WHEATSTONE. 

Tue London papers of Thursday the 2lst inst. 
chronicled the death, at the age of seventy-three, of 
this eminent man of science, who may be considered 
as having belonged to a class which has sprung 
up with the rise of the electric telegraph. He was 
both an investigator and an inventor. The dis- 
coverers of scientific truths had previously con- 
tented themselves with discovery, leaving it to other 
men with other aims to find the application. “ En- 
gaged in the high regions whither their thoughts 
had carried them, they hardly perceived these prac- 
tical issues, though born of their own deeds. ‘These 
rising workshops, these peopled colonies, those ships 
which furrow the seas, this abundance, this luxury, 
this tumult—all this comes from discoveries in 
science, and it all remains strange to them, At the 
point where science merges into practice they 
abandon it; it concerns them no more.” But since 
Cuvier thus wrote, occasion has developed as it were 
a new order of men who cross that border line and 
apply as well as discover. Siemens, Sir W. Thom- 
son, and others are members of a school which it was 
natural that a young and growing science, whose 
researches were manifestly — with so much 
practical importance, should produce. 

Wheatstone, the son of Mr. W. Wheatstone, of 
Gloucester, was born there in 1802, and at a 
private school he early acquired a taste for physics 
and mechanics, In youth he learned the art of 
musical instrument making, and started a business for 
himself in London when little over twenty, But it 
is clear that his business did not wholly employ him, 
and that the higher powers of his mind were thus 
early at work, for in 1823 he published a work 
entitled *‘ New Experiments on Sound,” and after- 
wards devoted himself to the analogies existing be- 
tween light and sound, publishing many contribu- 
tions on the subject in the Journal of the Royal 
Sociely and Philosophical Magazine, ingeniously illus- 
trated by apparatus of his own contrivance, In 
1833, through Professor Faraday, he communicated 
to the Royal Society a valuble paper on ‘“ Acoustic 
Figures,” and another in 1834 on “ Certain Experi- 
ments} to measure the Velocity of Electricity and 
the Duration of the Electric Light.” This paper 
made publie his invention of the rotating mirror 
used for measuring very high velocities and short 
intervals of time. He caused a Leyden jar to be 
discharged througha circuit of several miles of copper 
wire, interrupted at three points, where, however, 3 

could pass, One point was between one coat 
of the jar and one end of the wire, another between 
the other coat of the jar and the other end of the wire, 
the third was in the middle of the wire. He bad thus 
three sparks, which when reflectedin the mirror at rest 
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showed three distinct images in a vertical line. But 
when the mirror rotated at 
middle image of the middle 
behind the others, proving that the two side 
were simultaneous, and preceded 
other words, the electricity took 
reach the middle of the wire, <A 
the sparks became elongated acc 
tion of the latter. 

In the same year Wheatstone’s scientific merits 
were recognised by his appointment to the Chair 
of Experimental Physics, Ki 
1836 he was elected a Fellow o 
and read on that occasion his “C 
Physiology of Vision,” 
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AIR BAGS FOR RAISING VESSELS. 
Air eres hundred times than oo 
a bag made of a very light water- t material, w. 
filet with air affords easy and powerful means 
wherewith to raise sunken bodies, Air bags are 
convenient for stowage and transport, because when 
notin use they occupy very little space, while at the 
same time when wanted they can be ex into 
dimensions. The greater the weight of the 
y to be lifted by means of air bags, the lar, 
of course must be their displacement, and as the 
bags are generally manufactured of certain fixed 
dimensions, the weight of the submerged body must 
determine the number of air bags to be applied. 
zn firat to suggest the use of air bags for this 
par; was Professor St. Claire, of the pm ef 
of Edinburgh, who pro them in the year 1785, 
es Re Pooa ma gree industry was Bsa but 
re ettene ge 2 air could not then have been 
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presentation of nature 
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en by both eyes, 
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use. So recently as in 1864, ait bags were for the 
first time practically — by Bauer for raising 
the steamer Louis, w sank in the Lake of 
Boden. But on that occasion, owing to the bags 
being pear-shaped, could not sustain the pres. 
sure and gave way, idea of using the air teas 

Russia originated with M. J. A drovsky, 
and the system was adopted in 1865 at the time 
when the turret ironclad Smertch foundered in the 
Baltic Sea, Mr, Alexandrovsky was naeren by 
Admiral Popoff, of the Russian Imperial Navy, who 
assisted him greatly in bringing his invention into 
practice, carrying out experiments so as to render 
the air bag system what it now is, namely, a very 
valuable means of raising ships, &e,, and which has 
already rendered good service to the Government 
and commerce of Russia on several occasions. 

The air bags adopted in the Russian nayy when 
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and cost, according to the number uired, from 
3751. to 3502. each in St, Petersburg. The skin of 
the bags, of the sizes mentioned, is composed of 
three layers of the thickest canvas, saturated with 
india-rubber. Between each of the canvas layers ia 
a sheet of india-rubber. The two inner layers of 
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secured from bursting, and the pressure of the air 
within it distributes itself evenly in both ends of 
the bag. ‘The bottom part is fitted with a man-hole 
sufficiently large to admit the entrance of a man for 
—— the interior of the bag and for repairs. 

n order to lift the sunken vessel, it is necessary 
first to send down divers to examine her con- 
dition, and to find the spot where it would be most 
convenient to pess chains or cables underneath her 
keel. For this last purpose the divers at first pass 
a thin rope underneath the bottom of the vessel, 
which is followed by a rope of greater thickness, 
attached to the first and terminating at the other 
end by a chain or the cable. It sometimes happens 
that the power of the divers below, and that of the 
windlasses above, though sufficient to draw a thin 
rope under the vessel sre insufficient to haul a thick 
cable. In such cases an air bag is attached to the 
end of the thin rope, and this bag being inflated 
acquires an ascending power sufficient to carry with 
it a cable of any required thickness. This method 
was successfully adopted, when a vessel sunk in a 
depth of 15 fathoms was being raised, and when the 
power of 200 men with windlasses proved to be in- 
sufficient to draw the chain underneath the vessel. 

When several chains have been drawn underneath 
the bottom of the ship the air bags are attached to 
the ends of each of them, as near to the bottom of 
the ship as possible. The bags being inflated by 
means of air pumps cause the ship to rise. Before 
pumping air into the bags, care is taken to connect 
together all the chains which surround the hull of 
the vessel in a transverse direction, so as to form a 
longitudinal continuous belt, which uniting all the 
chains into one system, prevent the end pairs of air 
bags sliding off from beneath the extremities of the 
vessel. As the ship rises the surrounding water 

ressure decreases and the excess of air passes out 
rom the bags through the safety valves, with which 
each air is provided, 

This method of raising vessels and other sunken 
bodies by means of air bags is of very great impor- 
tance, especially when the work has to be performed 
in the open sea, because, in rough weather the bags 
without any air in them can be left under water 
with buoys to mark their position, until the weather 
becomes more favourable and the sea calm. 

When lifting vessels from great depths, the work 
must not be accomplished by one process, that is, the 
whole number of air required to complete the 
work should not be applied to the ship at one time. 
This precaution is necessary, because, when the 
vessel, tied up with chains and provided with the 
full number of air bags, ascends rapidly from a 
great depth and gets to the surface of the water, it 
is raised, by means of its acquired momentum, 
higher than is consistent with equilibrium at the 
surface, Eventually after attaining an unbalanced 
»0sition, the whole is submerged again. This arises 

rom the circumstance that from the moment the 
ship leaves the bottom of the sea and during her 
ascent the surrounding water pressure is gradually 
decreasing and the air. from the bags is passin 
out. Therefore, at the time when the ship reach 
the surface of the water, the bags would not possess 
the amount of lifting power necessary to keep her 
on the surface. Accordingly the ship would return 
to the bottom. To prevent this one, two, three, 
and in some cases four bags (according to the size 
of the vessel), out of the whole number required are 
fastened to the chains, which surround the vessel, 
not close to her, but at a depth of some two or three 
fathoms below the surface of the water. By such 
distribution of lifting power, the vessel, having 
separated herself from the bottom of the sea, would 
ascend until the upper bags reached the surface of 
the water. The ails system is then towed to 
another place, where the water is shallower than 
where the wreck occurred. The air bags which 
reached the surface of the water at the first oper- 
atioa are again submerged and are tied to the chains 
several fathoms lower down. By repeating these 
oe several times, according to circumstances, 
the ship will be brought to the surface gradually and 
by easy stages with the certainty of success. 

These precautions are also necessary in those cases 
when, as it sometimes happens, the sunken ship, 
after having — herself from the bottom of 
the sea, would be raised not horizontally, but with 
one end higher than the other. By having several 
air bags, out of the whole number, attached at a 
depth of a few fathoms below the surface, it insures 
that the rise of the higher end of the vessel will be 
limited only to the height equal to those few fathoms, 
and the chains with the air bags surrounding the 





ship cannot slide from underneath her. This method 
of working affords a sure means of ascertaining 
whether there is any necessity to increase or decrease 
the lifting power at either extremity of the vessel. 

In the year 1869 a merchant schooner foundered in 
the Baltic, and in order to save her heavy , con- 
sisting of pig iron, air bags were made use of. This 
case proved a powerful the air bags were, because, 
when the upper part of the vessel was surrounded 
by the longitudinal belt of chains with the air bags 
attached to it, her deck, with the whole of the masts, 
spars, and fittings, together with the upper strakes 
of her sides, were torn away by the power exerted 
by the bags, and were carried up to the surface, the 
breakage occurring just along the line where the 
bags were applied. After having thus opened the 
hold her cargo, and afterwards the vessel herself, 
were lifted up easily and successfully. The next 
useful work performed with the air bags was the 
lifting in 1870 of the gunboat Metch, which sank in 
the roads of Tranzund in a depth of 21 ft. 

Soon after this in the same year the steamer Ilmen, 
which had foundered near Viborg, was raised. The 
work was completed in the short space of ten days, 
thus proving the simplicity and ease with which the 
air bag system can be applied. 

In the same year the ironclad Sevastopol was 
lifted for repairs by means of bags, so that access 
was obtained to the wooden planking se ting 
the armour from the es sheathing. ‘T he edges 
were caulked and the planks replaced by new ones. 
By these means in five days only, and with very 
little expense, the leakage from which the frigate 
suffered in 1869-70, and also the destruction of the 
lower armour plates due to the action of copper 
sheathing, were successfully stopped. Had not the 
bags been employed, it would have been n 
to place the frigate in dock, and as the docks at 
Kronstadt, at that time, were not so deep as they 
are now, this work would have necessitated the 
removal of her armour—a heavy and very costly 
job —or the frigate could not have been commissioned 
until the new dock was completed. During the 
same year also, air bags were used for raising the 
stern of the ironclad frigate Minin. With the help 
of two barges and four air bags, the frigate was 
successfully conveyed over the Neva bar to 
Kronstadt. In 1870 the imperial yacht Standart 
being raised by means of eight air bags was con- 
veyed in a similar manner over the Neva bar. 
In this work also the use of air bags greatly 
reduced the expense and saved much time. In the 
same year the air bags were utilised for lifting up 
the stern of the ironclad Prince Pojarsky, when she 
was a through the gate of Petrovsky Kronstadt 
Dock, where the ship had her armour plates put 
on and whence she could not be taken out with- 
out taking these plates off again. 

In 1872 in Biorke-Zund, a vessel sank in 90 ft. 
of water. It was intended to lift her by means of 
barges, but this attempt failed, after much time and 
money had been spent. On the attempt being made 
with air bags, the work was sucessfully accom- 
plished, notwithstanding that this vessel, owin 
to her cylindrical form, her comparatively smal 
size, and her very heavy weight, proved to be very 
difficult to raise. The lifting of this vessel thus 
from the bottom of the sea showed that the work 
could only have been successfully carried out by 
means of air bags. 

The system afforded no less important aid in 1873 
in the Black Sea, where the necessity occurred for 
changing the pitch of the propelling screws of the 
Popoffka Novgorod. The form of this ship did not 
allow her to be taken upon any slipways existing at 
that time. This work required but three bags, and 
b en of them the stern was lifted to a height 
of 5 ft. 

Last year a merchant steamer, the Dornkat, which 
foundered in 11 fathoms of water near London 
Lights, in the Baltic, was lifted by means of 8 air 
bags. Notwithstanding that at the beginning of the 
work the steamer was surrounded on all sides by the 
ground at the bottom of the sea and was buried in 
it, and that the work was carried out in an open 
sea, the steamer was successfully raised. 

In the autumn of last year, by means of the air 

besy ease ray ovgorod was lifted 
twice for the purpose engthening the blades of 
the propelling screws and to dianen ‘ele siteks 
This year air bags have been usefully applied on 
several occasions, and at preseut they render great 
services in the construction of the new bridge across 
the Neva in St. Petersburg. In this case they are 
used to keep in a vertical position the iron caissons 
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air bag system isin every respect one which may be 
of great value to the royal and mercantile navy. 





THE GEOGRAPHICAL CONGRESS. 
No. I. 

On August Ist, 1875, a second International 
Con of Sciences bearing on general geography 
was held at Paris. The first congress of the kind 
was convened at Antwerp in 1871. 

To give additional interest to the meeting it was 
deemed expedient to open simultaneously a Geo- 
graphical ibition in the Palace of the Tuileries. 
As this latter must be a subject of — to all 
nations i any claim to the title of 
\ civilised,” we shall enter into some details ne- 
cessary to convey a fair idea of the whole to those 
of our readers who may not have had the oppor- 
tunity of visiting the Exhibition. 

Amidst such a variety we shall be obliged to 
limit our inspection to the more important exhibits ; 
and, in order to be somewhat logical in our inquiry, 
we shall follow the classification adopted by the 
Committee of Organisation both for the work of 
the Congress itself, as well as for the objects ex- 
hibited. 

The whole was formed into seven groups as 
follows: 1. The Mathematical group, comprising 
mathematical geography, geodesy, and topography. 
2. The Hydrographical group, embracing hydro- 

phy proper and maritime geography. 3. The 

hysical group, comprising physical geography, 
general meteorology, feogrep y, botany, zoology, 
and anthropology. 4. ‘The Historical group, compris- 
pr omnes raphy, the history of geography, 
ethnography, an p ysiology. 5. The Economic 
group, limiting itself to economic, commercial, and 
statistical geography. 6. The Didactic group, for 
the purpose of promoting the study of geography. 
7. This group was concerned with exploration and 
voyages undertaken either for scientific or commer- 
cial purposes. 

We shall follow the above divisions in our remarks 
as best adapted to give a comprehensive idea of the 
Exhibition and of the labours of the Congress. As 
our space will not allow of minute details, we can- 
not reproduce the schedule of questions prepared by 
the organisers of the Congress and referring to eac 
section. We may mention, however, that this 
schedule has the particular merit of setting forth 
in the most pointed way the various desiderata of 
modern science, It chalks out the right path to be 
followed by investigators; and will doubtless be of 
utility to men of science as well as to those who 
may have leisure in supplying a well-defined object, 
mm in thus enabling them to advance the cause 
of progress by bringing in their contribution to 
science, 


Grovr I. 

This group comprises all works having for their 
object to determine with accuracy the position of 
places as well as the methods used in representing 
them in their varied aspects. 

Russia held a conspicuous position in this section. 
As Russia is among the most considerable European 
states having possessions in Asia, and as they extend 
over an area not less than that of Europe itself, it 
was quite natural that she should initiate many 
methods of obtaining a complete knowledge of the 
regions under her sway. assia has the greater 
share in a geodesical undertaking, which was planned 
by the Russian astronomer Struve, Director of the 
Observatory of Pulkova, and which is being carried 
out in Russia by Generals Forset and Zilinsky with 
the help of the English astronomer Sir G. B. Airy 
and the Prussian General Beyer. By this undertaking 
we a ee Semad tcte 
parallel of latitude. Without goi its own 
territory, Russia has been sas to Gennes an arc of 
the meridian equal to 25 deg., and extending from 
the Arctic Ocean to the Danube; 
ote Sonoma g her series of triangulations with 


at the Exhibition. An inspection of the contents 
of these books shows that a very warked progress 
has been made within the last twenty years. The 
Staff-Office has published two maps of Russia, The 
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first is a topographical map, scale _'_. There is | Colonel Bogdanovitch’s project of building a rail- | that General Ibanez has brought out several original 
136,000 way to connect the Amour river and even Pekin with | methods of rare ingenuity. Portugal, mindful of 


another reduced to a scale of now ; it is coloured, 
drawn on copper or transferred by the chromo- 
lithographic process. Neither has been yet com- 


pleted, nor should that excite any wonder, especially 
as the one drawn to ise 660 will form a collection of 
550 sheets, including the Polish provinces, and as 
the original drawings, scale ae’ will cover an 


area not less than 2500 square yards. However, 
owing to the activity with which the work has been 
pushed forward during the last few years, two- 


thirds of the ..'. are already published. 


420,000 

There are certain parts of Europe which the 
Russians have almost entirely made known to con- 
py oe | science. The excellent photographic view 
of Mount Caucasus exhibited was rw from a 
relief in use in the Military School, and which was 
sent to the Universal Exhibition held at Moscow in 
1872. Atthe present moment the topographical 


map of Mount Caucasus, scale aver is complete, 


and Colonel Illine has just edited a beautiful ethno. 
graphical map of Mount Caucasus, where so many 
races have left their representatives. We may say 
that this mountainous region, through whose defiles 
the nomadic populations of Asia passed into Europe, 
and so little known in the time of Schamyl, may be 

ibed to-day with as much accuracy as the chain 
of the Alps. 

Siberia and Turkestan present a wider field for 
research than the Caucasian provinces, is exten- 
sive region has been a favourite resort for explorers 
since the time that M. de Séménoff laid the basis of 
his reputation by his exploration of the Thian-Chan 
range, down to M. Severtzoff, who exhibited a highl 
interesting hypsometrical map of Turkestan wi 
indications of the principal articles of cultivation. 

The Russians have published two maps which give 
a complete view of all their discoveries in Asia. 
One of these shows the series of maritime explora- 
tions undertaken since Peter the Great, for the 
purpose of determining the coast line of the Arctic 
Ucean, which, we may add, has not been definitely 
fixed by astronomical calculations. The second map 
traces out the itinerary of those who, during the last 

years, have initiated an exploration of the 
mountains situated in the western of Turkestan 
and the southern districts of Si As soon as 








Nijni-N ——— and Western Europe is realised, the 
destiny and condition of these vast tracts of country 
will be rapidly ameliorated. 

Switzerland, though much smaller in extent, has 
many claims in this ws tye to an equal share of 
honour with Russia. e freshness of its valleys, 
the beauty of its lakes, the imposing grandeur of its 
mountains are subjects to which fair justice has been 
done. We must here mention the valuable contri- 
butions of the Federal staff-officers, and in doing so 
we avail ourselves of the opportunity to pay a 
tribute to General progae a has 
been greatly felt by his country. The gen ma) 
of Switzerland is in two wa On the first, those 
portions are coloured the geology of which has been 
sufficiently investigated. e colour slightly takes 
away from the effect of the whole. The second 
presents magnificent bird's-eye views of the Alps, 
with its ridges, valleys, mountains, and glaciers. 
When examined from a little distance, everything 
is clear and distinct. The engraver’s part of the 


work is very well done, The scale is ; wm 
This map is being re-issued, a scale of sim being 
adopted for the plains and lowlands, and mas for 


the mountainous portions. The heights are indi- 
cated by equidistant curves, The whole is to be 
persondir 4 

Colonel Marcuard had the happy idea of — 
reliefs from these maps, Several are exhibi 
under glass cases with the original maps beside 
them. M. Marcuard’s method consists in super- 
posing sheets of paper the thickness of which bears 
a fixed relation to the distance between the curves. 





in relief, was exhibited together with the 
Italy has worked out with i 
map which may be looked upon as the 
so oy teh anthes of the Oct of Naples, extending 
; as t 
from the islands of Ischia and Procida to Capri, wi 





Naples and Vesuvius in the background. It isa 
beautiful and a finished engraving. 

Spain and Portugal were not so . 
should, however, be remarked to the of Spain, 


the place she holds in the annals of geography and 

discovery, has almost improvised her contributions 
to the Exhibition. 

The Germanic Empire did not send all the works 

which she and which are worthy of finding a 

lace in such an Exhibition. The staff-office refrained 

| from being represented, and we looked in vain 


for the wins map of the Rhenish provinces, the 





10,605 map of Prussia, the new wim of Saxony, 
the sam of Bavaria, the maps of Wurtemburg, 
Hesse, and the remarkable chorographie +. 


| map of South Germany, published by the Topogra- 
| phical Board of Bavaria. The chorographic map 
| ofyCentral Europe (seaoa) by Reymann and that 
| of Liebenow 50 000) were also absent. 

Austria exhibited fine maps in relief of several 
towns situated on the Adriatic. The sea-bottom is 
also represented in its ensemble. 

Denmark exhibited a number of curious views of 
Iceland and its v tion, a few others illustrative 
of the habits dress of Greenlanders, and its 
maps for the use of the staff officers, scale ga 555; 
This map is remarkable for the fineness of its execu- 
tion ; but the curves are too close and not sufficiently 
distinct. 

The most ry: soo English exhibit was that part 


of the Indian ical Survey including the 
Himalayas. The wohert points the globe are 
there surrounded by peaks of lesser altitude. This 
map is in point of clearness and 
neatness. ‘The London Geographi Society 
exhibited its mural of the Arctic expedition in 
which Smith’s Sound is pointed out as the easiest 
route to the Pole. We may also add the Delta of 
the Penge 3 Major W: the diagrams of the 
ae en by the C , and the maps of 


Sveden eos = seales ranging between the 
whee ao of geek ane St oe ene 

aa Gaeta es ear cee oe eereunds, 
ww as in other countries, to 
War Department, is well known for the com- 
pleteness and finish of ite works. It exhibited two 
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maps drawn respectively to the 7, and 5 i) 
scales, This institute has obtained further distine- 
tion by the precision and dexterity with which it 
haa had recourse to the art of chromo-lithography, 
especially in the map of Java, scale 5,77, 

As Belgium has no colonies, she has no new 
lands to explore and to make known to con- 
temporary science. Much attention has then been 
devotelto her own territory. Two maps are yet 
unfinished, One is a chromo-lithograph, scale 
scm" the other uncoloured, scale Both 


of these are constructed on the method of curves; 
they have been found to possess such intrinsic 
excellence that a letter of distinction has been sent 
to the War Department. 

The French War Department exhibited a map of 


* ! + * ~ r 
France (sxex) comprising 274 sheets. ‘These are 





united to form one large map nearly 36 ft. in height. 
Besides this remarkable work, there were infer alia 
several fine maps sent by the Admiralty, and a mag. 
nificent coilection sent by the Minister of Public 
Instruction. The large map commenced under the 
auspices of M. Jules Simon, and carried on under 
the direction of five members of the Institute, reflects 
great credit on those who have laboured at it. 


THE SALTPETRE*® DEPOSITS OF PERU.+ 
By Groner Frrzzoy Cors, Assoc. Inst. CE 
(Late District Engineer Iqnique and La Noria Railway). 

Tue country wherein lies the industry I propose to de- 
scribe in this paper, is situated onthe West Coast of South 
America, and belongs to that part known as the Costa 
Seea or Dry Coast, being the slip of land comprised between 
the 4th poe 4th degrees S. latitude, and which, measured 
from the River Tumbez, the southern boundary of the 
repablic of Equador, to Valdivia in Chile, embraces, 
within a length of over 2400 miles, the entire seaboard of 
Pern, Bolivia, and part of Chile. Over this considerable 
extent of sea coast no rain falls to modify the parched ap- 
pee of the scil, and no humidity is obtained from the 
veavens heyond that acquired from the condensation of the 
fogs which envelop the coast during the winter months. 
With the rare exception of a shower of rain occurring once 
or twice in the year, the cultivator is dependent upon the 
scanty supply of water afforded by the rivers w hich derive 
their origin from the rains and snows which fall but 
moderately on the western slopes of the lofty Cordilleras. 
Thus the coast can be briefly ‘ scribed as consisting of a 
succession of valleys of great fertility, separated by arid 
wastes of high ground of immense extent. 

The section with which I am at present dealing lies at 
the southern extremity of Peru, and thongh saltpetre exists 
in small quantities in Bolivia, up to now it bas only been 
worked in the former country, in the province of Tarapacea, 
perbaps more familiarly known as the district lying mland 
of the ports of Patillos, Iquique, Mexillones, and Pisagua. 
The coast between these ports presents seawards a precipi- 
tous front, with its cliffs rising to a height of from 1000 ft. 
to W000 ft. from the water. These cliffs have but little 
slope ; therefore, all road approaches are traced in a dia- 
gona! direction upon their face, or ascended by a series of 
reversing inclined planes, of exceeding steepness, and 
perilous to the males performing the transport service. 

From the summit of the coast-cliffs the land rises with 
nearly a uniform ascent, proving to be, by the construction 
of the Iquique and La Noria Railway, after deducting for 
the deviations of the latter, a gencral inclination of 50 min. 
until it reaches an elevated plateau known by the name of 
Pampa de Tamaragal. This pampa, or extensive plain, is 
situated at an elevation of 3440 ft. on its western side, and, 
extending southwards and northwards, measures about 300 
miles in length, and from 30 to 60 miles in breadth. The 
surface is perfectly smooth, and appears level to the eye, 
but in reality it rises slightly in an easterly direction, to- 
wards the Cordillera. Its surface is covered in some places 
by a cap of alluvial soil, but more generally consists of a finely 
granulated sand, which is valet by the slightest breath, 
and by a heavy wind is carried over the plains in broad 
thick clouds, which obseure the horizon, and blind the 
traveller with their dust. On still days curious conical- 
shaped clouds, resembling water-spouts, may be seen rising 
up in all parts of the plain, produced no doubt by the rotary 
motion which must occur at the meeting of two opposing 
currents of air. Then a tremulous motion is observed when 
the eye scans the horizon, and this is caused by the ascent 
and descent at one and the same time of layers of air at 
different temperatures—the cool coming down, the «arm 
going up. At different points the horizon is broken by 
patches of trees ; these trees are called “ algarovas,”’ and 
their wood is hard and brown, not unlike English oak. 
They seliom grow in this locality toany considerable height. 
The deposit of roots belonging to this tree, to be found 
nearly all over the pampa, indicate the existence in former 
days of an immense forest. and the traditions of the place 
explain that formerly wood was the only fuel used in the 
reduction of the saltpetre and other minerals in which the 
province abounds. The algarova requires but little moistare, 
and subsists on the humidity which it absorbs from the 
atmosphere 


* In England the term “‘ saltpetre’’ is sometimes confined 
to nitrate of potash ; elsewhere it is applied to nitrate of 
soda as well. —G. F.C. 

+ From the Society of Arts Journal. 


The mineral containing saltpetre is called “ caliche.” 
Caliche generally lies at depths of from 1 yard to 10 yards 
helow the surface, and sometimes resembles in appearance 
loaf sugar, and at others rock sulphur; and again it 
appears white, crossed with bluish veins. Its gravity varies 
from that of common salt to sandstone (2.41 average), 
according to the amount and nature of — matters it 
may be ‘allied with. The nitrate portion dissolves freely in 
boiling water, leaving behind as a residuum the earthy 
substances. The enstom is to boil it nt a temperature of 
from 220 deg. to 240 deg. Fahr. This valuable mineral is 
found beneath a covering of calcareous earth, geritrall 
assuming the appearance of half-formed sandstone, when it 
is serviceable for building purposes. A shaft, or hole, 
sufficiently wide to perm't of the passage of a man, is sunk 
through this cap as far as the under side of the caliche, at 
which point the underlying earth is dug out in a circle for 
several feet. The chamber thus formed is charged with 
gunpowder (manufactured in the district), and on being 
fired the result is to disengage and throw up to the surface 
the subterranean caliche, which is picked out by hand and 
stacked up in heaps at some convenient point, whence it is 
conveyed in carts, capable of holding about a couple of tons, 
to the “‘ oficina,”’ or manufactory. Considerable skill is 
required in selecting the points where to begin mining 
operations, and it frequently occurs that large sums of 
money are paid for lands which on being worked prove to 
be worthless, either on account of the scarcity of the caliche, 
its bad quality, or its great depth beneath the surface. 
These losses are sustained on account of the difficulty some- 
times experienced of obtaining labour or tools in a country 
so inhospitable in its resources, and possessing no real in- 
digenous population. 

At the manufactory the caliche is broken up, either by 
hand labour or by steam crushers, into cubes capable of 
passing through a 1} in. ring. Blake's patent crusher, 
manufactured by Messrs. Marsden, of Leeds, has of late 
years been used in several manufactories, and would, I have 
no doubt, be more generally employed for this purpose, 
were the body of the machine made in sections to facilitate 
its transport, instead of being in one massive block weigh- 
ing several tons. 

In the old method of extracting the nitrate from the 
ealiche, the broken caliche is shovelled into the boiling pan, 
which is placed over a fire. After from six to eight hours’ 
boiling in a liquid composed of fresh water and the liquid 
remainder of a former boil—called aqu4 vieja, or “ old 
water’’—the nitrate of the caliche is dissolved and forms 
part of the solution, which by means of a ladle is trans- 
ferred to a pan, where it deposits its nitrate. In this pro- 
cess the caliche is boiled at a low temperature, and the salt 
is supposed to remain in the refuse. Great waste attends 
the operation of dissolving at a low temperature, which 
cannot well be avoided by using the direct fire employed at 
the paradas, and it is estimated that in some cases some 30 
per cent. of nitrate is thrown away with the refuse, or, as 
it is ‘called there, ripia. The water is lifted up from wells 
in buckets attached to ropes working round a drum, which 
is placed on a vertical shaft and made to revolve by a mule 
drawing round its circumference. Thus no steam-power is 
employed in this process. The increasing demand for nitrate 
caused the introduction of improved plant for its elabora- 
tion, and now all the important manufactories are worked 
by steam power. 

The improved form of cachucha, or boiling-tank, is either 
opened or closed, and the heating agency is steam, intro- 
duced at the bottom of the tank by means of a steam coil. 
The coibis usually placed beneath a perforated false bottom, 
thereby allowing the heated vapour to circulate through 
the ecaliche lying immediately above. Sometimes an ad- 
ditional coil is run directly through the caliche. 

Great diversity of opinion exists amongst saltpetre mann- 
facturers upon the most economical form of cachucha. 
Some advocate the closed eachucha, which in every respect 
may be compared to a steam chest, because they maintain 
that, the steam being enclosed, there is no waste of heat, 
and po my an economy is effected in coal. Their op- 
ponents assert that the steam in the cachucha condenses, 
and thereby weakens the solution, and that it prevents a 
most pees operation—the stirring-up of the matter 
during the boiling. On the other hand, the open cachucha 
allows the steam which has passed throngh the caliche, and 
done its duty, to escape into the air, and enables the at- 
tendants, during the entire boiling, to constantly turn over 
the caliche, thereby enabling the heat to penetrate into 
every crevice of the mass. The result is to extract more 
nitrate from the caliche, and less is thrown away in the 
ripia ; hence, by this latter system, an economy is effected 
-" —, whieh more than balances the extra consumption 
of fuel. 

In the closed cachucha the caliche is first placed in boxes 
made of perforated iron plating, which are mounted on 
wheels, and are pushed alonga tramway into the cachacha. 
To overcome the difficulty of stirring up the mass, boxes 
have been made of a circular shape, and capable of revolving 
on their standards when locked to an axle worked by a 
wheel on the outside. This plan, however, proved a failure, 
on account of the accumulation of insoluble matter at the 
bottom of the cachucha, which completely wedged in the 


After being boiled, the solution is tapped, and the refuse 
allowed to wat Bie Rote pete beneath, which convey it 
to the spoil bank. The chief disadvantage of these cach 
consists in the necessity of having at command i 
height for the approach road, and consequently are 
chiefly used at those places where an adjoining hill affords 
that height, the manufactory being built at its base. 
Where no hill is available, the trucks may be raised on an 
inclined plane. The Peruvian Nitrate Company have built 
their manufactory upon this latter method. 

Chemists interested in the trade have of late been en. 
a for a method of extracting iodine from 

iche, but as the operation is known but to afew, and when 
known kept a dead secret, the author does not propose to 
touch farther upon this subject. : 

The labour required for the different operations attendant 
on the production of nitrate is eae | supplied by Bolivians. 
Great numbers of these people annually cross the Cordilleras, 
taking with them their wives and children, and offer them- 
selves for hire at the saltpetre establishments. They earn 
from one to two dollars per day, and perform their work 
well, and they are much esteemed by the manufacturer for 
their docile disposition and readiness to obey orders. Their 
migratory habits never allow them to remain long in one 
locality ; they remain perhaps six or twelve months, then 
leave in a tribe, to go to some adjacent establishment. 
Chinese coolies are employed at some places, but their feeble 
strength, and lack as ysique, render them incapable of 
performing the hard work of mining, and the rough duties 
attendant upon this manufacture. 

Mechanics, brieklayers, ters, and skilled artisans 
of any description command figh wages in this district ; 
and the manufacturers can well afford to pay them highly, 
as they caleulate upon at least 50 per cent. of the wages 
returning to their pockets, by the sale of provisions and 
commodities of every description, of which they are the sole 
purveyors (the truck system). 

Below is a copy of the balance-sheet of the working of 
an oficina, which may be taken to show a fair average 
of the profits made in prosperous times by careful manage- 





ment : 
March, 1873. 
DISBURSEMENTS. 
Soles. 
Elaboration and sacks ake e 7,680 
Coal, 2300 quintals, at 1.5 soles ... 3,450 
Mules (keep of) = hia 800 
Provisions ' , 3,000 
House and office a : oe 
Repairs and loss —. : Se 600 
Gross profit ... és ues = . 3,670 
20,400 
ENTRIES. 

Sale of 14,000 quintals of nitrate, at 1.1 
soles per quintal, sacked ... . 15,400 
Item provisions me nor ; we Dae 
20,400 


In this case the nitrate was delivered at the manufactory, 
from whence it had to be conveyed to the port by the pur- 
chaser, either by rail or by mules. 

The cost of conveyance by mule service is fixed according 
to the distance of the manufactory from the port. Thus 
from La Noria to Iquique the price is from 5 to 6 reals 
(Peruvian), and from other oficinas half the distance from 
the port the price is only half that amount. A good mule 
will carry three quintals, the usual load is two down to the 

rt, and one a half up loaded with coal or provisions. 
Drover the mules have to perform the journey there 
and back, some 28 miles each way, without touching water, 
owing to the total absence of that element in its natural 
state. For the use of the inhabitants sea water is distilled, 
but when the machines fail, and there is a scarcity, 
the price is too high to give drink to the mules ; two cents 
per gallon is the price paid at Iquique for distilled water, 
and sometimes as much as four is paid. 

(To be continued.) 








PRIMING. 
To THE Eprror oF ENGINEERING. 

Srr,—In reply to “ our brother on land’’ it may perhaps 
be permitted to an ignorant marine engineer to state his 
experience upon this subject. In the first place it is 
questionable whether we are so much more troubled with 
it. No doubt when a new marine boiler is tried there are 
generally more people on board, who share in the annoyance, 
than ever take the trouble to inquire after the performance 
of land boilers. Every boy in a shipbroker’s office can 
talk about the 2 Ib. per indicated horse power, the priming, 
&c., of marine boilers, whereas in any f. ever I was 
in, outside of the counting house the fireman was about 
the only person who knew the consumption of fuél or any 
eccentricity of the boiler. 

The first two pa are I submit in the mouth of every 
one who ever thought upon the subject. But the third 
remark is too bad, it is too much to be so indiscriminately 
“written down an ass.” There are two steamships in the 





boxes, and the attempt to give the latter a rota t 
could only have been done at the risk of breaking the 
couplings and damaging the boxes themselves. This plan 
might be ca.ried out by making the plant stronger, and by 
allowing adequate space for ‘the insolable matter which 
escapes from the boxes ; but then that would be objection. 
able, on account of the large steam space it would afford in 
the cachucha, and the consequent impoverishment of the 
solution through the condensation of the steam. 

There are other form:, known as egg-shaped cachuchas, 
owing to the similarity in form to an egg ‘placed on its 
smaller end. These offer great facilities im the operation 

harging 


mercantile marine exactly the same in ¢ respect unless 
the boilers. The first one has a boiler wih 3 onal oeae 
space and a steam dome with internal steam pipe, corre- 
sponding to a perf: ipe immediately under the crown 
of boiler ; the steam is tak i j i 





of charging jand dise the material. The caliche is 
conducted over a road to their upper part and shot down. 
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lutio: Why multiply these 
brought up four or five revolutions. y multiply 
eee however, or point to the experiment of a i 
firm who discovered to their cost that steam domes are 
not mere “ dummies,’’ providing they are put to their pro- 
per use a8 reservoirs between the cylinders and the boiler 
steam space to regulate the drawing of steam from above 
the water. This use of steam domes ap to me v 
clear as it relieves the boiler from the “ gulp’ which the 
cylinders take in upon the opening of the ports. 
certainly advise a little more consideration in making such 
general statements. 
NAUTILUS. 





REVOLUTION INDICATORS. 
To Tue Eprror or ENGINEERING. 

Siz,—I am obliged to “‘ R. N.”’ for pointing out want of 
novelty in the indicator I described. Yould he kindly say 
where I may find a description or who is the maker? Its 
principle is no doubt obvious enough. I must, however, 
entirely deny “‘ R. N.’s’’ assertion that there is an un- 
certainty of action in the frictionroller. With good work- 
manship and moderate pressure the steel nut will run 
without the slightest slip as long as it is moved, as, in this 
case, at so slow a surface speed as 30 in. per minute. Be- 
sides a slip here would only disturb the indication for the 
moment and not produce aceumulating error as it would in 
acounter. As to the effect of temperature, ‘‘ R.N.’’ can 
estimate that for himself, remembering that steel will ex- 
pand »}»th for 100 deg. Cels. There is no difficulty, how- 
ever, in so modifying the apparatus that all doubt as to 
its certain action must cease. A few words will explain 
my meaning. 

Figs. land 2 are front and side elevations. The long 
pinion A (Fig. 2) is connected toa clock at B and gears 
into a toothed wheel C, which at the same time acts as a 
nut to screw D. This screw turns in fixed bearings and is 
revolved by engine in the following manner. Nearthe bottom 
of screw and fixed to it are two ratchet wheels, one reversed 


EO 


°9 
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to the other, and over each turns a toothed wheel a and } 
with a pawl inside to engage with the ratchet. The lever F 
carries at its bottom two toothed segments ¢ and d, which 
engage withaandb. The engine imparts through the rod G 
(Fig. 1)a to-and-fro motion of invariable stroke f g to top 
of lever E, which is guided by a link K and turns on pin 
Hasafulerum. It will be observed that through H being 
attached to the cradle E, which is held by vertical guides, not 
shown, and follows the nut C in its up and down movements, 
variable stroke can be imparted to the toothed segments at 
the lower end of F, and in consequence a variable revolving 
speed to screw D also. If now pinion A tends to raise the 
nut C while the screw by its revolution tends to force it 
down it is clear that C and H will shift until the speed of 
screw is equal to the speed of nut, and then they will be 
stationary, as long as the engine «peed does not alter. An 
index, not shown, is connected to E to show the speeds on a 
teale. The gear between cand aand dand 6 cannot be 
mathematically correct for all positions of H, but it would 
be quite near enough for practice ; besides this difficulty 
might be obviated by the interposition of a few extra 
levers between F and the segments. 


Swansea, October 25, 1875. A. HARTMANN. 








THE CORROSION OF BOILERS. 
To Tue Eprror or ENGINEERING. 


_Str,—May I beg your opinion, through the medium of 
ae ane, on the following epidemic which has seized 
our bowers. 


The boilers are of the elephant type, having each two 
the heater beneath by three vertical tubes. Besides these 

The upper xhells are intact, but the heaters are 

At first when it appeared there were only a couple of 
exhausted into the tank. This was st P 


upper shells and two heaters, each shell connected to 
vertical connexions the heaters are connected by a short 
horizontal tube near the after ends. 

80 pitted 
that not a square inch, except a band about 15 in. wide top 
and bottom, remains intact. 

Plates tonched, and it was supposed to have been eaused by 
. the stearic acid from the feed water, as a couple of engines 

ped, but without 
avail, the heaters gradually became worse, and no cause 




















eentric screws, close together, rotating in opposite diree- 

tions, was tried lately at one of the Government establish- 

ments on a very small scale. The inerease of speed was 

remarkable ; but certain difficulties, mechanical and official, 

— its being followed up to any practical issue ; and 
suppose the subject is pigeon-holed—as usual. 
Faithfully yours, 

M. 


October 25, 1875. 








COPPER HOSE RIVETS. 
To Tue Eprror or ENGINEERING. 

Srr,—In your last issue Messrs. Stone and Co., writing 
on the above subject, made reference to ourselves in terms 
which are neither correct nor courteous. No ordinary reader 
would have imagined from the paragraph which you kindly 
published on the 15th inst., that we claimed to have 
originated solid dies for the manufacture of hose rivets. 
We do claim, however, and are prepared to justify our 
position, that our machine produces a rivet very far 
superior to any hitherto in the market, and as Messrs. 
Stone have mentioned that we were once ¢ustomers of 
theirs for this article, we have simply to add that several 
reasons into which we need not enter here led us to adopt 
our new apparatus. 

We are sorry to trouble you with this, and would not do 
so but for the evident desire of your correspondents to 
elevate a matter so insignificant into a trade dispute ; as, 
however, you have inserted their communication, we rely 
on your sense of justice to give equal publicity to our reply. 

We are, Sir, your obedient servants, 
MERRYWEATHER AND Sons. 
63, Long Acre, London, October 26, 1875. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market. —The warrant market has 
been quiet and steady during the last few days, with a good 
deal of business doing between 61s. and 60s.6d. Yesterday 
the price opened at 60s. 6d., from which it receded and 
touched 60s., but speedily improved again to 60s. 3d., 
closing with buyers at that price for prompt eash, and 
sellers at 60s. 6d. one jurul There was no material 
change in the price of warrants to-day, and judging from 
present prospects, it is not likely that during the winter 
there will be any great variety in the reports of the market 
from day to day or week to week. A small quantity of 
iron is being sent out of Messrs. Connal and Co.’s warrant 
stores, but the stock remains nearly as it was a few days 
ago when it amounted to about 70,000 tons. Coltness Né. 
1 was advanced in price Is. per ton on Monday, and the 
same advance was made on Gartsherrie No. 1 yesterday, 
while No. 3 Gartsherrie and Nos. 1 and 3 Eglinton were 
reduced in price 1s. per ton. There was no further change 
in makers’ prices to-day. In the afternoon market there 
was a want of animation, and not much anxiety to transact 
business showed itself. Some transactions took place at 
the forenoon prices. ‘The following are the official quota- 
tions for makers’ iron’: 


No. 1. No. 3, 
s. d. 6. 4. 
G.m.b., at Glasgow 620 66 
Gartsherrie ,, .. 720 @&O0O 
Coltness 9s 770 656 
Summeriee oe 676 636 
Langloan o 740 650 
Carnbroe ‘o 660 626 
Monkland i 620 66 
Clyde ggg 626 616 
Govan, at Broomielaw ... 626 616 
Calder, at Port-Dundas ... 750 680 
Glengarnock, at Ardrossan 690 650 
Eglinton + 630 620 
Dalmellington _,, ‘ 636 626 
Carron, at Grangemouth ... oti 626 — 
Ditto, ditto, specially selected 676 — 

Shotts, at Leith... tte ant 740 60 
Kinnell, at Bo’ ness pe we 640 610 

(The above all deliverable alongside). 

Bar iron *. 81. Os, to 8/. 10s. 

Nailrods ... ~ oe OB 


Last werk’s shipments amounted to 8108 tons, as against 
10,324 tons in the corresponding week of last year. 

The Scotch Blast Furnaces.—Thereare now in operation 
in Scotland 116 blast furnaces, as against 119 at the same 
time last year. Sometimes one hears that the ruling prices 
for pig iron are quite unremunerative and that some of the 
furnaces will doubtless be blown out. The tendency for 
some months, however, has been to increase rather than 
to diminish the number in blast. 

Shipments of Explosives.—Every now and then a la 
shipment of fee is made from Irvine or from the 


ean be found. The plates are steel. There are ten boilers is wes ceniet wan langeed 30001., the also 
certain a ne ected, the others being quite free from pe ue aan of page Bry port charger pte, 
If you, or any of your readers, can advise me, or in any | itself at Irvine in connexion iy lesdlac of deseo 
way suggest what the probable cause is, I will be extremely | From the Firth of Clyde last month there were shipped 
obliged. ; 189,700 gunpomir, for the nine months 
I am, Sir, your obedient servant, 1,542,500 Ib. amount “fn corresponding 
H. Beavcnamr. | nine months of 1871 and 1872 was considerably greater, 
Ishould} P.8.—The boilers are nearly new.—B. but whether or not the falling off in the shipments is due 
— wy Ha, of ohh S. -- Me 
a ‘ 7 r , . 8a, _ wae 
SCREW PROPULSION. an at the British Dynamite Company's works a few 
. . To THE Eprror or Ewer NEERING. m weeks ago, ociomes into rece tamer dntt into 
S1r,—In reply to your corres: t, “HS, M.,” I ready for blasting purposes, quar. 
to state that the experiment of pone ae by means of it rying operations 


Contractors’ Claim 
Trustees.—The claims against 
Trustees on account of extras on the Victoria Dock 
and the new graving dock amount to about 27,5001., while 
the sum admitted is only between 30001. and 40001. 


Greenock Water Trust.—At a i 
Water Trust yesterday, the clerk submi 
by Mr. Forman, C.E., Glasgow, in the Gryfe Tunnel 
arbitration, finding Mr. Walter King titled 
to 16091. in full of his claims inst 
Trustees acquiesced in the award. 


Institution of Engineers and Shipbuilders in Scotland. 
— Presidents’ Opening Address.— 
nineteenth session of the Institution of Engineers and Ship- 
builders in Scotland was held on Tuesday in 
president, Mr. Hazelton R. Robson 
the ion of some formal business, election 
members and graduates, &., Mr. Robson delivered an 
able and interesting presidential address, and in. con- 
cluding, gave the outline of a scheme of lectures on theo- 
retical and applied mechanies, which the council of the In- 
stitution had proposed for the consideration of the members. 
Mr. David Rowan, past Vg omy of the Institution, then 
presented Mr. Robson with the Marine Engineering gold 
medal for his paper read in the session 1873-74, on ‘‘ The 
Advantages of Spring-loaded Safety Valves for Govern- 
ment Marine Boilers, instead of by Dead Weight.” 








NOTES FROM SOUTH YORKSHIRE. 
Suerrietp, Wednesday. 

Settlement of Miners’ Strikes.—The large number of 
miners who had been on strike at the Aldwarke, Carrhouse, 
Mowiay ah | os ne “a tans ‘ The dispute 

y with the managers pits. ispute 
originated on the question of extra payment for the use of 
lamps, and has terminated by an agreement to pay 2s. 6d. 
oy score corves additional, deducting sixpence per week for 
oil. 

New Water Works Reservoir at Clayton.—The Local 
Board of Clayton, near Bradford, are about to construct a 
storage reservoir of a capacity of something like three 
million gallons at Little Moor, Clayton Heights, for the 
water supply of the Clayton district. As soon as the 
valve pit, meter-house, &c., shall have been completed, it 
is understood that the pipe lines will be commenced, and 
pipes laid in. 


Midland Railway Im ts at Shefield.—The new 
bonded warehouses of the Midland Railway Company in 
Saville-street, Sheffield, are now on the of completion. 
They are four stories in height, or 150 ft., and are each 
builé on foundations of the strongest iption, An 
enormous quantity of iron has been used for girders, &c. 
The two upper floors will be used for the storage of corn, 
their joint capacity being 305,000 » or over 3000 tons 
in weight. The Midland Company is also semen 
engine shed near the Holmes to accommodate 48 locomotives. 
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ilens having 
possibility of « block 
traffic. 


being caused by 
The Great Floods at Sheffield, 4c.—The great 
rains of Monday, Tuesday, and Wednesday of last week 
culminated on the Wednesday night in 
floods of modern times. At Bheflield 
shire some of its worst effects were felt. 
works on the banks of the Don, Sheaf, 
flooded, and sufficient damage done 
idle for some days afterwards, The Nunnery, Denaly, 
Brightside Collieries were flooded, and in other 
miners could not reach the pits at which 
to the swollen watercourses. pm tea gy, homage 
the mpsnay at my ye nage , ae 
traffic suspended for a time. Mexborong 
Rotherbaat the sted! and tren wecks were Gaededs ex, 
losions in one or two instances thus caused. 
neaster the Great Northern plant works were 
for a short time, so that steam could not be 
of the boilers. Much damage has also been 
struction of bridges. 
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Tue Keoxvux anv Kansas Crry 
—The prospectus has been issued of 
company bearing the above name, 
ran heeei p2 ye ee already van | 
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British Dynamite © ’s Works direct at Ardeer. The 
last shipment was amine 1p days since ; it was a caren of 
forty tons for Peel and Whitebaven. The vessel inw 
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NOTES FROM THE SOUTH-WEST. 
The _? ay ewe, | = Pk ogee ina 
ae than those connected 


t lined to accept. He admits, however, that he 
did not consider any as price of coal. 
He advises the men, that if the principle arbitration is 
to sueceed in abolishing strikes, there must be a frank ac- 
ceptance and loyal observance of the conclusions at which 
those friendly courts may arrive. 

Milford Haven Shipbuilding and Engineering Works — 
Foundations for new buildi are being excavated. The 
saw mills will doubtless be a great acquisition and will help 
to expedite tions in the shipyard. Drawings have 
arrived from Mr. Reed’s London office, of a corvette whieh 
is to be built for the Japanese Government. The keel will 
be laid down on Mr. Reed’s return from Russia. 


Pembroke Dock.—Detachments of the Royal Artille 
have heen employed at Hobbs’ Point, loading ba wit 
shot, shell, and other munitions of war to complete the 
armament of South Hook, Hubberston, aad Popton forts. 
The fortifications on Thorne Island, at the entrance to the 
Haven, will, it is said, be entirely reconstructed on im- 

roved principles, and will be armed with guns of the 
Peaviest kind, similar to those in use on the Stack Rock 
fort. 

Gloucester Wagon Company (Limited).—A transfer of 
the business of Eassie and Co. (Limited), to the Gloucester 
Wagon Company (Limited), has been agreed to by the 
shareholders of the former company, and the agreement 
between the two companies is to be signed on the 10th 
of November. The Wagon Company undertakes to pay 
21,2591. 

Portishead Railway.—It is thought that the fact of the 
Great Western Railway Company taking possession of the 
Bristol and Exeter Railway must improve the prospects of 
the Portishead line, now worked by the Bristol and Exeter 
Company, as the Great Western ( none an, it is believed, 
will find it to their interest to encourage the Portishead Dock. 
since they would have the benefit of any increased traffic 
therefrom. 

Bristol Coalfield. —In the southern portions of this 
field, the Westbury Iron Company, who own the Mackintosh 
pit, have just finished sinking another shaft. 

The Forest of Dean.—The coalmasters in the Forest of 
Dean, in consequence of the slackness of trade, are pro- 
posing to effect a reduction of colliers’ wages, but are con- 
tent to have the reduction fixed by a sliding scale based on the 
selling price of coal, the course adopted at the termination 
of the last strike. Some of the men are working only about 
three days per week. 

Landslip on the Great Western.—At a high and preci- 

itous bank on the Vale of Neath division of the Great 

estern Railway, near the Glyn Neath station, several tons 
of rock and earth gave way on Monday morning, com- 
pletely blocking up thedown line of rails. A large number of 
men worked vigorously under the direction of Mr. Lane, C.E., 
in clearing the obstruction away. 


Rhymney.—During the present month the coal trade in 
the Rhymney Valley has been much better than it was in 
September. At some of the collieries, however, work is not 
over brisk just now, and loud complaints are made about 
the hard times experienced by the poorer families. 

Ebbw Vale.—The steel works which have been idle from 
want of orders for some time are in operation again, and 
there are visible signs of activity in all departments. The 
coal trade in this valley has not got worse, but, if any- 
thing, there are signs of s slight improvement. 


Midland Railway.—The directors of this company, in 
consequence of the arrangements made with the Somerset 
and Dorset Railway Company, have recently paid a visit to 
Mangotstield station, and it is probable that a new covered- 
in station is likely to be e half a mile nearer Bristol, 
and suitably planned for the large transfer business of such 
an important junction. 

Capital and Labour.—A meeti has been held at 
Bristol for the purpose of hearing fessor Leone Levi 
read a report presented to the British Association, at their 
late meeting, on this subject. The Rev. Dr. Percival oc- 
cupied the chair, and there was a large attendance, princi- 

ly of working men. The report was to the effect that 
a well-devised system of conciliation was the only proper 
and legitimate way of ending labour disputes, and that a 
gtave res ibility rested on either employers or em- 
loyed, when, vequsdions of consequences, they resorted 
t a step so vexatious and destructive as a strike or 
lock-out, The paper was well received, but in the discus- 
sion which catael mash of the working men who spoke 
were of opinion that trade unions had, on the whole, worked 
beneficially for the workman, and that they were the only 
defence possible against capital. 
Neath Tramways.—A successful trial trip has taken 
over the completed portion of these tramways from 
riton Ferry to Skewen. The weather has interfered with 
the completion of the work. 

The Great Eastern Steamship.—The big ship has been 

laced on the concrete gridiron at Milford. there being at 
time 24 ft. of water in the dock. The work of cleanin 
her bottom will shortly commence and some 2) men wi 
be employed upon the operation. 


: 
z 


Serious Mine Explosion.—A serious explosion occurred | ; 


on Friday at the Gadlys Pits, near Aberdare. It appears 
that the pits, which are well ventilated, are for the most 
part worked with naked lights, and the explosion occurred 
im some new workings, result being that eight men 





ROYLE’S STEAM TRAP, 






























































We annex engravings of an arrangement of steam trap 
which has been designed and patented by Mr. John J. 
Royle, of 71, Market-street, Manchester, and which has been 
tried with very satisfactory results. In most steam traps 
hitherto constructed there has been employed a closed 
casing capable of withstanding the full working pressure— 
the mechanism within generally consisting of an airtight 
ball float and lever, or its equivalent, for working a valve 
or tap,as the condensed water gravitates into, and fills the 
box. The constant fouling of the valve, and the difficulty 
of access to it for cleaning, and also the liability of the 
ball to fill with water, or collapse, under high pressures, 
have proved serious defects in many of the traps so con- 
structed. To obviate these objections, various devices have 
been from time to time suggested, in which the mechanism 
is brought to the outside, but in one and all, the gravity 
of water, or other heavy bodies, has been employed for 
opening the cock or valve. 

The present invention is peculiar, in its utilising an open- 
bottomed (and, therefore, comparatively light) vessel, 
as its actuating medium; this vessel performing its 
function in a reservoir of water fully open to the atmo- 
sphere. ‘ts construction and action will be understood from 
an examination of the engravings, Fig. 1 representing a 
longitudinal side section, and Fig. 2 a plan. A is a 
reservoir of water, and C a plug cock affixed in its 
side, and provided with a surrounding steam jacket, 
to insure equal expansion throughout, and easy work- 
ing of the plug. D is the open-bottomed vessel, which 


acts as a self-acting key, or handle for opening the cock | 


C, when the condensed water accumulates in the steam 
pipes, and for closing this cock immediately all the water 
has escaped therefrom. For this purpose, the plug of the 
cock C is secured to the side of the vessel D, through 
which it passes, and being hollow the plug opens into the 
interior of the open-bottomed where it forms an 
outlet for the condensed water to fall direct into the re- 
servoir. The vessel D is thus free to rise and fall in the 
reservoir A (by turning with the plug of the cock C), and 
so closes and opens a communication between the steam 


inlet end of the cock C is connected to the steam pipe, or 
other vessel from which the condensed water is desired 
to be withdrawn, and the action of the apparatus is as 
follows : 

When steam is first turned on, the plug cock C is wide 


level of the water is the same inside and outside such vessel. 
In this position the air valve E is propped open by its 

spindle being in contact with the bottom me 
and thus any air is free to escape from the steam pipes, 


| through the vessel D and open air valve E into the outer 
| atmosphere—the condensed water next flows through the 

plug cock C into the interior of the vessel D, and simply 
falls amongst and adds to the quantity of water in the 
reservoir A, the overplus escaping by the outlet pipe. All 
the water having thus escaped, the steam which follows 
immediately depresses the level of the water inside the 
bottomless vessel D, rendering the latter sufficiently buoyant 
to rise in the reservoir, and in so doing to close the plug 
cock C, and also allow the air valve E to fall to its seat as 
seen in Fig. 1. 

In this, its highest position, however, the open-bottomed 
vessel D has always a slight tendency to settle down in the 
reservoir A, owing to the condensation taking place within 
it, so that, should any water of condensation collect in the 
steam pipes, and the smal] quantity of steam necessary to 
supply the loss by condensation become cut off thereby, 
the open-bottomed vessel D gradually falls in the reservoir, 
opens the cock C, and permits such condensed water to 
run out, uotil the steam again arrives and raises the 
vessel once more to its highest position, and in so doing 
again closing the plug cock C. 

Among the special advantages of this trap may be 
mentioned the following: It is entirely open to the 
atmosphere, and has no ball float, or other enclosed 
parts whatever, but is everywhere accessible for clean- 
ing without difficulty, especially as the vessel D is 
capable of being turned completely back. It affords 
a wide opening for the liberation of water and is 
practically self-cleansing, no amount of scum or grit 
interfering with the action, as such dirt immediately falls 
to the bottom of the reservoir and is swept away by the 
first rush of water on starting. It also appears to be 
thoroughly reliable, there being ample power in the 
open-bottomed vessel D to close the cock C, by the accu- 
muiation of steam under it, whilst the suction, resulting 
from the condensation of steam within the vessel, gives a0 
abundance of power to open the cock. No waste of steam 


as the reservoir A is open to the atmosphere. The trap 
will also work equally well at any pressure, and is compact 
and neat in appearance. 





CanaDian Rattwars.—The Canadian Government pro- 
to devote 1,250,0001. towards the construction of the 
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PAPER-COLOURING MACHINERY. 


CONSTRUCTED BY MR. FERDINAND FLINTSCH, ENGINEER, OFFENBACH-ON-THE-MAINE. 
(For Description, see Page 353.) 









































Fig 3 


ARCHED-RIBS AND SUSPENSION 
BRIDGES, WITH THEIR AUXILIARIES. 
No. 1. 

By T, Ciaxton Fipier. 

_ Iris often taken for granted that the art of build- 
ing iron bridges has long ago reached its highest 
possible development, at least as far as mechanical 
Principles are concerned, and that improvement can 
only now be looked for in the processes of manu. 
facture and in arrangements of detail. Everything 
that theory can teach is believed to be already 
known, understood, and duly acted upon in practice. 

If all this is admitted to be true, it will be a pure 
waste of time and trouble to travel again over the 
well-worn track of bridge theory; but if it be true 
that there is no finality in bridge building, or that 
rroneous and defective theories are still sometimes 
advanced, or that sound theory is often expressed 
in such a form as to be of little or no assistance to 
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the practical man, then there may be some profit 
still to be derived from a careful consideration of 
some of the principles of bridge building. 

In submitting a few hastily collected notes upon 
some of these points, the writer does not pretend to 








As an — of st Pret f ~~ of 
some ve e suspension may be men- 
tioned, in which the roadway is y supported by 
inclined stays, the main cables of which are designed 
to meet an assumed maximum strain, which is not 
much more than half the strain that is really im- 
posed upon them under the given load. As bridges 
of this are continually being built of wider and 
wider it would seem to be of some importance 
that the calculations by which their — is 
— should be placed upon a safe and sure 
ooting ; and as the present writer does not remember 
to have seen the question anywhere fully treated, it 
may form the first subject of investigation. 

8 the case will be a very simple one, and no 
object would be gained by the employment of 
symbols, we may pass at once to the consideration 











Fic. 1. 
of an example: The span of the 


undertake a oe investigation of the whole | 


subject, but merely to point out what he believes 
to be serious defects in some accepted theories, to 
express some known principles in a simpler form, 
and to indicate some modifications of construction 


| which a consideration of these principles will 


suggest. 





AB, Fig. 1, is 
CD ens 


cable 


temperature is 89 ft.=;. of the span; the total 
dead weight of bridge including cables, suspenders, 


1057 ft,; the deflection of the 


and stays is 1500 U.S. tons, and the 


load is taken tobe 900 lb. per footlin, © o® 
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‘This load is carried partly by the main cables, and 
oot Se 4 inclined stays from the top of each tower, 
attached to the roadway at short intervals, the 
longest stay reaching to about one-fourth of the 
span from each tower. : 

It is required now to find the greatest strain to 
which the main cables are liable. 

If there were no inclined stays, the problem 
would be very simple; we could assume without 
any perceptible error that the total load is uniformly 
distributed, and that the cable lies in a parabolic 
curve : then for every ton of load we should have 

a9 
the horizontal tension at D = = 1.485 tons, 
xs 
and the tension at A and B=1.485 xsecant of in- 
clination = 1.485 x 1.055 = 1.566 tons per ton of 
total load. 

But the question is by how much do the inclined 
stays reduce the strain in the cables? A very 
erroneous view of this question seems to have been 
entertained. It appears to have been assumed that 
if the stays have only enough ‘‘ supporting power” 
to carry a certain load they wi// earry it, and will 
relieve the cables of so much of the load; and not 
only so, but also that if this part of the load upon 
the landward quarters A E and F B be taken off by 
the stays, it amounts to the same thing as thoug 
the total distributed load were uniformly reduced 
by that amount! 

It seems hardly necessary to point out the fallacy 
of this assumption. ‘ Supporting power” is all very 
well if it is applied where the load comes, but it is 
of no use for carrying a load that does not come upon 
it at all but upon some other part of the structure. 
The pier itself has a good deat of supporting power 
but that does not help the cables, 

But let us examine the case upon safe principles. 

We may lay down as axioms; lst, that the hori- 
zontal strain must be the same in all parts of the 
cable, and 2nd, that whatever portion of the load 
upon A E and F B may be carried by the stays, they 
cannot carry any part of the load upon the central 
half EF (except, perhaps, a small part close to 
E and F which may be transferred to the 
last stays by the roadway girder), In fact 
the part E F is exactly in the condition of a 
suspension bridge of 5254 ft. span without stays, 
and the horizontal strain in the cable at D must be 
calculated accordingly. Now the span E F we 
know, and the load we know, but tine deflection KD 
is, within certain limits, an open question. It will 
be shown, however, that these limits can be deter- 
mined. If we are to believe the statement often made, 
that the whole cable is adjusted in a parabolic 


curve, then we have KD = <2, and consequently 


the tension at D for every ton of the load upon 


E F =5?55_9.97 tons. 
2x 89 

If now we assume the total load to be uniformly 
distributed over the whole span, we shall have one- 
half of that load upon EF, and the result will be 
that the strain throughout the cable will be just as 
great as though the inclined stays did not exist. 

The last assumption is slightly incorrect; the 
dead load will be somewhat greater upon A E and 
F B than on the half EF; there will be the extra 
weight of the stays, the greater length of the sus- 

nders, and the slightly greater length of the cable. 
The whole extra weight, however, will not be more 
than 100 tons, so we shall have for the dead load 
upon EF 1500-100 700 tons, and for the live 
load 900 Ib. x528$=238 tons, or a total load of 
938 U.S. tons. 

Consequently the tension at D will be 938 x 2.97 
=2786 tons, and the tension at A and B=2786 x 
1.055=2939 U.S. tons. 

This then is the greatest strain in the cable, upon 
the assumption that it lies in a true parabolic curve, 
the necessary consequence of which assumption is 
that it must be carrying a uniformly distributed 
load, and as the cable mus¢ carry the whole load 
upon E P, it requires an equal intensity of load upon 
AE and F Bto keep it balanced in the parabolic 
curve ; so that however great may be the support- 
ing power of the stays, there is nothing left for them 
to carry except their own weight and the weight of 
the suspenders. Now, to show how large an error 


may be committed by reckoning too much upon the 
supporting power of the stays, it is sufficient to 
observe here, that by the erroneous method of cal- 





culation frequently adopted, the greatest strain 
upon these cables is taken to be no more than 
1404 U.S. tons, and with this assumed strain 
the cables are believed to be carrying a working 
strain of 8.1 tons per square inch of iron wire section ; 
so that if our present calculation is correct, the 
cables of some of these bridges are really carrying a 
strain more than twice as great as they were meant 
to carry, and are sustaining a working strain of 
nearly 17 U.S. tons per square inch. However, 
not to place too much stress upon the assumed 
parabolic form of cable, let us now leave the exact 
figure of the cable an open question. ‘There can 
be no doubt that the inclined stays may be made to 
carry as large a portion as we please of the load that 
is really within their reach, namely, their own 
weight and the part of roadway and live load upon 
AE and F B; and if they are made to carry any- 
thing more than their own weight, the cable be- 
tween A and E being relieved of part of its load 
will pull itself up into a straighter line, and will give 
a little more deflection to the part E F, where the 
greater load requires it. Of course if we knew the 
exact figure of the cable we could determine exactly 
how much of the load upon A E and F B is really 
carried by the stays and how much by the cable. 


However, we only know the total deflection C D, 
and we have hitherto assumed the figure to be a 
parabola, and have found that the stays carry nothing 

yond their own weight. This is the most un- 
favourable case for the cables. We can now assume 
the most favourable case, namely, that the stays 
carry all the load within their reach. They will 
thus relieve the cables of the weight of half the 
platform and live load, but this is a very different 
thing from relieving the cables of half their strain :— 
the half carried by the stays lies close to the piers, 
while the half carried by the cables lies in the 
middle of the span, and exerts a moment about 
either pier three times as great as the half carried 
by the stays. 

Now, in order to find the tension at D for the 
most favourable case, we can either proceed by 
tracing the curve that the cable must occupy to 
satisfy the conditions of equilibrium, and having 
thus found the increased deflectio®K D, treat the 
part E F as a common suspension bridge as before, 
or we may arrive at precisely the same result by 
another method. Imagine the horizontal pull of the 
cables at A and B to be taken up by a horizontal 
compression member AC B. This will not alter the 
condition of the cable, and the strain at D may be 
computed as for a girder of 89 ft, depth, and then if 
we wantto know thecurve of equilibrium in which the 
cable will lie, we can calculate the bending moment 
at any point in the imaginary girder, and dividing it 
by the horizontal strain at D we shall obtain the 
vertical ordinate from the chord to the cable at that 
point. Now the load upon FB, or weight of the 
cables and connexions unsupported by the stays, 
we may take to be about 75 tons, and the load 


upon F D will be “5° = 469 tons, and the vertical re- 


action of the pier at B= 469+ 75 =544 tons, and its 
moment about the point C=544xC B, and from 
this we have to deduct the moment of 75 tons x? 
CB, and of 469 tonsx} CB, and the remainder 
divided by CD will be the tension at D and= 
2200 tons. 

This is the strain at D under the assumed con- 
dition, but a closer examination will show that this 
favourable condition can never be quite realised in 
practice. Of course the straighter the cable lies 
over the parts AE and FB the greater is the de- 
flection K D, and the less is the strain; and we 
have now been assuming such a small deflection for 
the part A E, that under the maximum strain pro- 
duced by the whole dead and live load upon E F, 
the cable A E will just carry its own weight and no 
more, But the bridge is not always loaded, and 
when there is no live load upon EF the tension 
will not be sufficient to support the weight of the 
cable A E in the position assumed, and it must be ad- 
justed ina fuller curve. The most that can be done, 
therefore, will be to adjust the cable and stays when 
the bridge is free of live load so that the stays 
all the dead load upon A E except the weight of the 
cable. We shall then have (for dead load only) the 
weight on A E=75 tons, and the weight on E D= 
350 tons, and the vertical deflection of the two 
segments will be in the same ion. Now when 
the bridge is fully loaded, the deflection of the 
segments will not be sensibly changed, and as the 





weight on E D will now be 469 tons, we shall have 
the weight on A E=75 x 7 100 tons as the load 


which is necessary to balance the cable in the adjusted 
position. The reaction at B will then be 469+ 100 
= 569 tons, and repeating the calculation of moments, 
we find the strain at D = 2238 tons, and the tension 
 Aand B= 2238" +5697 =2309 tons. 

The greatest strain in the cables will therefore be 
somewhere between 2300 and 2940 tons according to 
the more or less perfect adjustment of the stays, 
which adjustment may evidently be affected by 
change of temperature. 

By the erroneous method of calculations above re- 
ferred to, the calculated maximum strain of about 
2900 tons is divided arbitrarily between the cables 
and the stays, without inquiring how much of it 
could really be borne by the latter ; and the result, 
as we have seen, is that the strain in the cable is 
estimated at about half its real value ; on the other 
hand a much greater strain is allotted to the stays 
than they can ever be called upon to carry. 

The error is the same as if one should make the 
combined strength of the ropes a and 4 equal to the 
weight w, without inquiring the 
a b position of w upon the beam ; 
and any attempt to economise 
material by putting a large pro- 

rtion into the stays, because, 

ike the rope a, they have a 
great supporting power, will not only be fruitless but 
will evidently ave the opposite effect to that which 
is desired. 

With regard to the stays, a simple resolution of 
forces will show that under the assumed adjustment 
of load, the total strain upon the stays in each 
quarter will be about 760 tons, and they will exert 
a horizontal strain upon the roadway girders of 
about 550 tons, which must either be borne by the 
central part in tension or by the landward ends in 
compression. In fact, if the roadway girders exert 
no thrust upon the piers, the total tension at D (in 
cable and roadway girder) must evidently be the 
same whether the inclined stays be used or not, and 
whatever fraction of the load they may carry. 
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THE GEOGRAPHICAL CONGRESS. 
No. IL.—Grovr I. 

Tuts group embraces hydrography proper and 
maritime geography. To these branches we may 
add meteorolgy, as the sea appears to be the best 
observatory for the study of weather prognostics, 
the laws of storms, &c. In this section we find a 
considerable number of works characterised by 
originality and importance. 

‘The attention of many visitors was attracted by 
several objects brought from Spitzbergen, and which 
are intended to serve as curious illustrations of the 
force of certain currents. This island is almost 
entirely destitute of vegetation, yet MM. Norden- 
skioeld and Porell have found on its shores large 
beans which are known to grow under the tropical 
sun of Mexico, What agency carried them to those 
distant icy fiords? The Gulf Stream which, issuing 
from the Gulf of Mexico, sweeps by the shores of 
Norway and brings to the fishermen of the Loffoden 
Islands the glass material with which they make 
their floats. In these fiords we also find plentifully 
scattered pine branches from the forests of Siberia. 
They must have found their way thither by drifting 
down the rivers of Siberia to the Arctic Ocean, 
whence they were carried westward by polar 
currents, being borne in a direction almost opposite 
to that of the Gulf Stream. 

We shall now analyse some of the more impor- 
tant papers sent into the Congress, beginning with 
that of M. Heraud, hydrographical engineer to the 
Admiralty. The subject of this paper is “ The 
Tides of Lower Cochin-China and Tonkin.” ‘The 
peculiarity of these phenomena is that of two 
consecutive tides, one shall be very high, and 
the other proportionally low. The greatest dif- 
ference takes place at the syzygies, diminishes with 
the age of the moon, and vanishes shortly after the 
quarters. It then changes its sign, ic., the tide 
whichis highest during one quarter becomes the lowest 
during that ensuing. ‘Though most captains who 
have visited these seas observed this phenomenon, 
yet it was not until 1867 that a satisfactory explana- 
tion was offered. To M. Heraud belongs the merit 
of this theory. He states that, according to the 
theory of Laplace, tides are produced by a series 
of successive waves whose periods depend on 
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the day, month, and year. In most seas, the semi- 
diurnal has such a preponderance over the diurnal 
wave that it is merely allowed for in making the 
necessary corrections in the formulx. This of course 
considerably simplifies the calculations. We must say 
that this does not hold universally for every part of the 
earth's surface. Inthe Pacific Ocean, the diurnal wave 
is considerably felt ; in the Gulf of Tonkin, it is the 
only one felt, whilst in the sea of Cochin-China, the 
diurnal and semi-diurnal waves are of equal import- 
ance. M. Heraud has used the readings given by a 
maregraph set up in the Bay of Cocotiers, near — 
St. James, during the first four months of 1868. ‘To 
eliminate any error that might be caused by a want 
of coincidence between the time and height of the 
tides, he noticed ehiefly the hour and height of low 
and of high water. By tabulating the data thus ob- 
tained and comparing them with the declinations of 
the san and moon, M. Heraud has been led to con- 
clusions quite in harmony with the theory of 
Laplace. 

‘The methods used in these observations and 
calculations are simple and easy; some of them 
might be useful in certain seaports where similar con- 
ditions obtain. ‘The subject is important as well 
from a theoretical as from a practical point of view. 

M. Heraud compares the results obtained at Cape 
St. James with those published by Whewell about 
Petropaulouski, and findsa great similarity between 
the tides at both places. ‘This analogy leads to the 
inference that the direct influence of the planets alone 
could not produce the daily inequality of the tides in 
low latitudes, and also that near the poles theoretieal 
tides must be vi/. He inquires whether the diurnal 
wave of Cape St. James, latitude 10 deg. N., might 
not have its origin in the North Pacific basin, whence 
it might extend to Cochin-China, To throw some 
light upon this interesting question, he proposes 
that observatories should be established in which 
the phenomena would be carefully studied day and 
night. His remarks had already attracted the atten- 
tion of the Admiralty, and it has been decided to fit 
up a maregraph in the Bay of Poulo-Condon, near 
Cape St. James. 

Before taking leave of tides, we may refer to an 
ingenious theory devised by Professor Van Rysserl- 
berghe, of Ostend, He maintains that by observ- 
ing with accuracy the various phases of the tides, 
we might be able to foretell the approach of storms 
and hurricanes, His argument is as follows: The 
mean level of the sea undergoes variations intimately 
connected with the changes of atmospheric pressure. 
The fluctuations in the mean level always precede 
those of the mercury in the barometer. ‘The tide- 
race, which is brought on by the violent movements 
of the sea, occasioned by a squall oceurring at 
some distance from the land, must evidently take 
place before the depression in the barometer. 

M, Briset, director of the observatory of St. 
Denis, in the Island of Bourbon, states that no 
hurricane has visited that island, the approach of 
which had not been long foretold by a tide-race. 
‘The state of the sea during the two or three days 
previous is a sure index of its approach. A very 
strong current beats against the vessels in the road- 
stead, and thus indicates the direction of the threaten- 
ing cyclone. ‘This tide-race occurs even when the 
cyclone is at a distance of 700 miles. There is thus 
an intimate connexion between the two phenomena, 
so that from the tide-race the cyclone may be pre- 
dicted. The velocity of the race may be deduced from 
Lagrange’s formula. When two seas are connected 
with each other, the tides produced by the sun and 
moon in one of them will be propagated through the 
other; so that there are direct oscillatory movements 
produced by the action of two heavenly bodies upon 
the waters of the former and derived oscillatory 
movements produced by their action upon the other. 
The tides that we observe are the resultant of these 
two oscillations. If the two seas greatly differ in 
extent, the tides that occur in the larger are almost 
all direct tides, whilst those oceurring in the smaller 
are derived tides. In this way the tides of the Atlantic 
give rise to very strong derived tides in the Straits 
of Dover, with which there is free communication. 
When there is high water on the west coast of France, 
say in the neighbourhood of Brest, the flow even 
while continuing its course towards the north, divides 
laterally, and enters the Straits of Dover. 

The little Island of Cotentin, by diminishing the 
breadth of the Straits, interferes with the even pro- 
greas of the flow. ‘Lhe result is very high tides in 
the Bay of Cancale, and especially at Granville. 
Thence it sweeps on and high water takes place suc- 
cessively at Cherbourg, Havre, Dieppe, Calais, 





Ostend, &c. But in the mean time, the flow from 
the Atlantic has passed the north of Scotland, and, 
as it advances towards the coast of Norway, 
it causes another derived tide in the North Sea, 
which returns to our shores in a direction opposite 
to that of the former. 

M. Whewell has shown that the tides of the At- 
lantic are caused, in great measure, by those of the 
Pacific, As the Atlantic is surrounded on one side by 
the American continent, and by Europe and Africa 
on the other, it may be considered as a channel rela- 
tively narrow, and in which the direct tides due to 
sidereal influences have but little play. The southern 
extremity of this channel is in communication with 
the Pacific, a wide open ocean in which the direct 
tides display great energy. These latter eae 
in the adjoining portions of the Atlantic, elevations 
and depressions which are felt on the northern 
shores of Europe. From all this M. Rysselberghe 
concludes that any cause disturbing the general level 
of the sea at any particular place, must occasion 2 
tidal-wave, which, according to the formula of 
Lagrange, has a progressive movement of 84 miles 
an hour near Ostend. A cyclone is always attended 
by a depression of sea level, At its centre it may 
cause a depression of 2 in, in the mercurial column. 
This in the ocean would correspond to an elevation 
equal to that of a lunar tide, the undulations of 
which have a progressive movement of 75 miles an 
hour, whilst that of the cyclone is found not to exceed 
18 miles, so that even in the most unfavourable cir. 
cumstances the tidal-wave has a lead (before Ostend) 
of 66 miles an hour over the hurricane from which 
itarose, It is probable that all the great storms that 
visit Europe do not come to us from the equatorial 
regions ; but all are attended by considerable baro- 
metrical fluctuations. Therefore they must all pro- 
duce tidal-waves, which are the forerunners of the 
coming danger. These tidal-waves of cyclone origin 
are not to be compared in point of violence with 
the tide-race of the tropics. ‘It is probable that varia- 
tions in the mean level of the sea always tell of 
storms raging far away. M. Rysserlberghe therefore 
asks that attention should be paid to the curves of the 
maregraph. This comparative study may eventually 
be of great service in foretelling the approach of 
hurricanes. 

In nautical meteorology, we may also mention the 
paper read by M. L. Brault, of the French navy. The 
subject he has chosen is the ——— of publishing 
new maps giving at once the direction and probable 
force of the wind, 

To M. F. Maury (born in 1806, died in February, 
1873) we are indebted for the first systematic collec- 
tion of observations on the wind. After a careful 
study of these ,observations, he published a series 
of maps containing ample information on this 
subject. He pointed out to the merchant navy 
of the United States new routes for crossing the 
line, coming to Europe, going to California, &c. 

The publications of Maury were soon known and 
appreciated in Europe, In 1853, he came to Brussels, 
and there, in an ‘international meeting, unfolded a 
plan for observations and pesearches which met 
with general approbation, The following numbers 
will show what practical results followed the in- 
vestigations and generalisations of Maury. He re- 
duced from 4] to 24 the number of days required to 
go from the United States to Ecuador ; from 135 to 
110 the passage from the United States to Cali- 
fornia ; and, we may add, that he reduced the pas- 
sage from England to Sidney from 240 to 130 days. 

The importance of such results did not fail to 
attract universal attention. ‘The Board of Trade 
ordered maps to be prepared on which Maury’s laws 
should be exhibited in a graphic form, Since then 
the Institute of Utrecht, directed by M. Buys Ballot, 
has given special attention to the subject of mari- 
time voyages. At the International Congress of 
Geography, M. Brault showed charts of the winds 
more complete in their way than any hitherto pub- 
lished of the earth's surface, since they gave 
both the direction and probable intensity of the 
wind, Maury limited bis attention to direction; M. 
Brault completed the work by investigating the laws 
of intensity. His maps required five years of 
labour; they are 16 in number, and are modelled 
after those published by the Hydrographic Office in 
1872. Of the 16 maps 4 only are as yet engraved, 
and these all relate to the North Atlantic Ocean. 
They contain the result of 239,896 observations on 
direction and as many on intensity, whilst Maury 
inserted only yh 2 mre of org omy 
his —— . By referring to map ef 
lantic for July, August, September, and examining 
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We shall not dwell longer on the theoretical 
deductions that may be drawn from M. Brault’s 
maps. As to the practical results they must be 
evident. By means of these charts any captain 
may shape his course so as to avoid the region of 
calms or enter that of favourable winds. 

These charts form the most extensive work that 
France has as yet contributed to meteorology. 

When M. Brault finished reading his paper a dis- 
enussion took place between him and M. Faye. 
M. Faye admitted the great utility of such a 
work to seamen, but maintained that so far as 
theory was concerned, they were of little value. 
To these remarks, he added, that it is to the study 
of cyclones we are to look for a solution to the 
theoretical question. 

M. Brault in his answer to these objections showed 
that the charts referred to were of great theoretical 
value ; he added that as cyclones were only violent 
outbreaks, they could have but little to do with the 
normal equilibrium of the atmosphere. In this 
statement he was supported by M. Hoffmayer, 
director of the Meteorological Institute of Utrecht, 
as well as by M. Woeikow and M. Rubenson. 


PAPER-COLOURING MACHINERY. 

WE illustrate on page 351, machinery manufactured by 
Mr. Ferdinand Flintsch, of Offenbach-on-the-Maine, for 
colouring paper. Fig. 1 shows a general view of the appa- 
ratus in which a is a roll of paper to be coloured, b, c, d are 
guide rollers, ¢ is a felt roller, and / a colour roller, g is a 
colour reservoir, 4 is a roller over which the paper is passed 
while the colour is equally distributed over it, while i i and 
jj are two fixed and movable brushes respectively. The 
operation of the machine is as follows: the paper is taken 
off the roller a, then under and over roller } and c, and be- 
tween the cylinders d and ¢ upon the cylinder 4. By means 
of the felt roller e, the colour is distributed upon the paper, 
while motion is imparted to the movable brushes, which 
spread the colour equally, an operation in which the fixed 
brushes also assist. ‘The arrangement for moving the 
brushes is shown in Figs. 3 and4. As the paper is wound 
upon the cylinder A, which is driven by open gearing, 
the bevel wheels nn drive two crankshalts to which the 
brush holders are connected, giving the brushes which work 
in suitable guides a reciprocating motion. The brushes are 
mounted in such a way that they can be made to rotate 
around the surface of the cylinder, and always at a fixed 
distance from it, so that they can command the whole of 
the exposed area of paper which is stretched evenly over 
the cylinder. From this latter, the paper passes off to the 
drying and rolling apparatus shown in Figs. 1, 2, 5, and 6. 

In Fig. 1, s is a guide roller, ¢ is a box for holding the 
wooden bars u, v is a chain to which a slow movement is 
given, w w are stops which carry with them the bars from 
the box ¢, 2 is a fast-moving chain, y is a wheel driving 
this latter, ¢ is a wheel for giving motion tor. In opera- 
tion the paper is placed on the guide roller s by hand, and 
aa soon as the stops u take a bar out of ¢, the paper will, 
on being brought upon it, be carried up the chain. When 
the bar with the paper is carried up to the top of the chain, 
it passes on to the slow-moving chain , which advances 
6 in. in the time required for the inclined chain to lift 
the roller from the bottom to the top, the result bei 
that the paper hangs in festoons as shown in the onal 
section, Fig. 6. The paper then passes into the rolling ap- 
paratus, Fig. 5, where the bars drop into the box d, and the 
paper, passing between the rullers B and ¢, is wound up on 
to the last cylinder, as fast as it is unrolled for colouring. 














CenTrat Pactyic RarLroap Company.—This compan 
are pushing on the Colusa extension line from Woodland wi 
great vigour. Eight miles of track are already laid, and all 
with steel rails. 
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VARIABLE EXPANSION GEAR. 


CONSTRUCTED BY MESSRS. THOMAS AND T. POWELL, ENGINEERS, ROUEN. 


Fig.l 
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We illustrate on the present and fellowing page an | 
arrangement of variable expansion gear, invented and 
patented by M. Correy, and which has been applied with 
very successful results by Messrs. Thomas and T. Powell, 
of Rowen, a firm well known in France from their success 
in the construction of compound engines. Our engravings 
show the gear as applied to a compound beam engine 
which drives the weaving mill of MM. Riviere and Co., of 
Rouen, this engine having been made the subject of a series 





of experiments of which we shall speak hereafter. In the 


first place, however, we must describe the construction of 
the gear and its action. 

As will be seen on reference to Figs. 1 and 2, the general 
arrangement of the parts effecting the distribution of the 
steam is preserved, the valve chest and valve of the small 
cylinder only being modified. This enables the arrange- 
ment to be readily applied to engines already constructed. 
In the engine under notice, the valves of both cylinders 
derive their motion from triangular cams working in frames 
as shown, and the action of these valves is not interfered 





with except as regards the arrangement for regulating the 
admission of steam to the small cylinder, the duration of 
this admission being under the control of the governor, and 
capable of being varied from 0 to 0.8 of the stroke. The 
opening of the ports for the admission of steam is made 
rapidly, and their closure is instantaneous. 

As shown in Figs. 1, 2, and 3, the slide valve a of the 
small cylinder is an ordinary slide with through ports, and 
has two cut-off plates 5 6 working on the back of it. These 
cut-off plates are connected to two valve spindles c ¢, which 
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<a 
tons in these cylinders being adjusted at will by small 
screw valves. These air cylinders thus correspond to the 
“dashpots” of the Corliss gear, and serve to gently arrest 
the fall of the cut-off plates and their spindles. 

The valve spindles ¢ c, and, consequently, the cut-off 
plates, derive their motion from two eccentrics f /, either 
keyed upon the main cam shaft, or—as shown in our en- 
graving—vpon a short shaft driven from the latter. These 
eccentrics are connected to two plungers g g', which work 
in suitable guides, and which also move easily in two sockets 
hh’, keyed to the lower ends of the valve spindles c¢ c’. 
These sockets A A' are shown in detail by Figs. 13, 14, and 15, 
from which it will be seen that they carry catches and dis- 
engaging gear. As shown in Figs. 13 and 15, the upper 
ends of the plungers g g' are for a certain length not cylin- 
drical, but are cut away eccentrically on one side, this part 
of each plunger being of steel and hardened. A sliding 
block i, also made of steel and hardened, is fitted to slide 
horizontally in each piece & h', a spring being applied, as 
shown in Figs. 13 and 15, so that each piece i is forced 
towards the plunger g, and thus tends to embrace the 
reduced upper part of each plunger. Thus in the position 
shown in Fig 13 the block i bears against the reduced por- 
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| of the corresponding air cylinder, while the cut-off plate 
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tion of the steam even in an engine te bed condition. 


engine on which the trials were made has a small cyl 

14.76 in, in diameter, and 4 ft. 5.54in. stroke, and a 

cylinder 80.32 in. in diameter, with a stroke of 5 ft. 11. 
the 


Before this engine was fitted with 
gear the steam was admitted to the jacket of the 


cylinder and passed thence to the small valve chest, the 
intermediate pipe containing an ordinary throttle valve con 
The large cylinder was jacketted, 
but instead of this jacket being supplied with steam from 


nected to the governor. 





| closes the opening in the main valve to which it bel " 
and the plunger g is in such a position that its shoulder; is 
about jin. or jin. below the block i. As the eccentric per- 
forms its upward movement the shoulder j comes into con- 
tact with the block i and pushes up the valve spindle c and 
its cut-off plate, thus admitting steam through the main valve. 
This upward movement of the spindle c goes on until the 
hardened stee] paw! mon the other end of the horizontal arm 
of the bell crank & comes into contact with a cam n (see 
Fig. 2), when the motion of the outer end of the arm being 
arrested, the block i is forced in against the spring and the 
socket A disengaged from the plunger g. As soon as this 
takes place the valve spindle c and cut-off plate fall and the 
suppression of steam is promptly effected, The cam 2 is 
connected to the governor, and according to the position of 
the balls of the latter it is made to act sooner or later upon 
the contact piece m carried by the bell crank, In this way 
by the action of the parts g, h, and a, the cut-off of the steam 
for the upper end of the cylinder is controlled, while the 
parts g', 4’, and n' similarly control the admission to the 
lower end. To insure the downward movement of the cut- 
off plates when owing to the steam being shut off there is a 
want of pressure to fores them down, the rods g g are pro- 
vided ; these rods causing the cut-off plates to be pulled 
down by the eccentrics if they do not fall of their own 
accord, 

In the event of wear taking place on the shoulders j, the 
ends of the plungers g can be readily softened, turned down 
lower to form a fresh shoulder, and rehardened, the 
in length caused by their being turned down being com- 
pensated for by the adjusting screws provided at the lower 
ends of the eccentric rods. 

Owing to the very light work thrown upon the governor 
—it only having to adjust the position of the cams # n'—it is 
found that a very efficient control is maintained, too sudden 
action on the part of the governor being prevented by fitting 
the latter with a cataract cylinder filled with oil. The range 


engines. In a modified 


capable of giving rendering it particularly applicable 
compound ified arrangement 
Correy, the suppression of the steam is effected by a ringle 





plate which derives its motion from a single eccentric fixed 





the boiler it received the exhaust steam from the large 


by means of four Richards’ indicators. 


been applied two similar trials were made, the quantity of 
water supplied to the boilers during each trial being mea- 
sured. The mean results of the two sets of trials as reported 


by M. Imbert, are as follows : 








iy rottle Valve.| Correy Oe 
Throttle V: Correy Gear. 
Mean revolutions per min. 22.53 rev. 22.308 rev. 
cylinder ... ete FS 50.19 HP. 
Mean horse power in large 
eylinder ... bonis niaes 31.06 ,, 2.05 ,, 
lane sear yo cael aS 75.24 ,, 
Consumption of water per i 
horse power per hour 26.58 Ib. 21.0 bb. 














provement must to the more efficient 
action of the steam in the ey as shown by the 
indicator diagrams annexed. In these, 1 to4 were 
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10 are from the upper 
lower end of the small cylinder, while Figs. 4,7, and 12 are 
from the upper end, and Figs. 3, 8, and 11 from the lower 
end of the large cylinder. It will be noticed that owing to 
the prejudicial effect of the exhaust steam jacket of the 
large cylinder the power developed in that cylinder is much 
lese than it should have been. The difference between the 
action of thesteam in the small cylinder under the two sys- 
tems of working is very marked. As regards the general 
performance of the Correy gear, M. Imbert speaks highly, 
the speed of the engine being thoroughly controlled aud the 
gear working withvut shock. 

+t 


COAL, LABOUR, AND RAILWAYS. 
Ir is generally kuown that the effect of the rise in the 
price of coal on recent railway dividends, has been very 
great; but vo attempt has been made to show the full effect. 
By a series of extracts from the reports of one railway com- 
pany this may be shown ; and in order that no extreme 
example may be chosen, the North-Eastern Railway (con- 
tiguous to and piercing the great cvalfields, and therefore 
more advantageously situated than many of its compeers) 
may be the example. Thus the cost of coal and coke to 

the company was for the 
Hatry YEAR ENDING 

£ 





} x 
June, 1871 81,267, | December, 1873 232,942 
December, 1871 85,313 | June. 1874 213,960 
June, 1872 102,387 December, 1874 186,482 
December, 1872 168,875 | June, 1875 165,272 
June, 1873 212,419 


These figures register with marvellous accuracy the 
abnormal rise in coal and coke commencing in 1812, reach- 
ing its height in 1873, and commencing to decline in the 
past year, the downward movement yet continuing. And 
it may be added that the effect on other companies was 
more marked, as may be proved by comparing the Sigures 
for the Midland Railway for two of those half years. The 
cost of coal and coke was in the 


HALF YEAR ENDING: 

June, 1874 207,164 | June, 1875 150,107 

‘The amount of reduction being more than is shown in 
the table above for the rival company. 

There is another item of increase in the expenses of rail 
way companies which may be also illustrated by quotations 
from the reports of the same railway company, that of 
wages. It will be sufficient to take one of the abstracts re- 
presenting the payments of the great spending departinents 
of railway compavies, and by a similar series of illustrative 
figures show the effect of labour movements on this item. 
Selecting the wages paid in connexion with the working of 
locomotive engines, it may be stated that the payments for 
this were, on the North-Eastern Railway, in the 

Harr YEARS ENDING: 








- £ £ 
June, 1871 91,250 December, 1873 156,237 
December, 1871 100,440 June, 1874 133,485 
June, 1872 102,387 December, 1874 138,573 
December, 1872 117,906 June, 1875 149,748 
June, 1872 121,700 


Jn like manner, the item wages in the maintenance and 
renewal of permanent way has in the same period risen [rom 
53,539/.-to 89,0782; that for wages in the repairs aud 
renewals of locomotives from 69,5961. to 111,034 ; wages 
in the repairs and renewal of carriages from 9315/. to 
19,659/.; a similar item for carriages from 43,689/. to 
59,8501. ; whilst the item of salaries and wages in traflic 
expenses has been swollen from 165.978/. in the first half- 
year to 804,282, im the last. And to show that these 
tigures are no unfair criteria, the item may be quoted from 
the Midland repert of salaries and wages under the bead of 
traffic expenses, which in June, 1874, were 385,804/., 
aod in the next corresponding hali-year, that for June, 
1675, it was 453,109/. It need scarcely be added that the 
movement u wards ia wages has not as yet ceased, but this 
cannot long be the case. 

«of course some small portion of the increase in both in- 
stances is due t» the working of the increasing traffic on the 
line, bat the balk of each iacrease is due to the increased 
costef coal, and of labour, And it may be added that 
whee the amount paid for labour (exclusive of the salaries 
of higher officials) reaches, as in the case of the North-Eastern 
Railway, the sum of 25 000/. a week, the increase of it, 
iu even a small degree, swells the total enormously. 


as ny 


A* CIRCULAR IRONCLAD AT SEA. 

Mr. E. J. Reep has communicated to the Times an 
interesting account of his experiences in the Black Sea on 
beard the Russian circular ironclad Novgorod. The 
demands upon our space will not admit of our giving Mr. 
Reed's letters in exfenso, but we make the following extracts 
from them. 

“On embarking, at 8 p.m., with the intention of retrac- 
ing our passage as far as Yalta, we found the barometer 
falling, wild clouds gathering, the wind rapidly increasing, 
and a heavy sea running ; as our passage would occupy 
bat « few hours, and I was very desirons of seeing the 
N im @ seaway by daylight, our departure was 
Ceferred till the earl nee. anchor being weighed by 
6 o'clock. The wind had much moderated, but the south- 
west gale of the night, blowing across the whole width of 
the Black Sea from tae Bosphorus, had cansed a heary 








swell, combined with which were shorter and confused seas, 
so that the circumstances were extremely favourable for 


—— the sort of behaviour which a cireular ship 
would exhibit in a seaway. As huge mountainous promon- 
tories pro far into the sea between us and Yalta, we 
have had to change course considerably, so that in the course 
of the morning we have had the sea in succession on the 
starboard bow, right ahead, on the my bow, and nearly 
abeam. Let it be observed farther t i 
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weight of our largest ironclads ex 
Sultan weighs nearly 9000 tons, the Devastation the same, 
the fron Duke nearly 6000, the Glatton, coast defence 
vessel, nearly 5000, the four small vessels built by Mr. 
Gladstone's Government when the late war between France 
and Germany broke out, about 3500, and this Russian 
cireular vessel Novgorod only 2500 tons. Another way 
of estimating her size is to consider that, being 100 ft. 
only in diameter, her total length round is but 314 ft., and 
this length of size and of armour is obviously only sufficient 
to make the two sides of a ship of about 140 ft. in length, 
and of usual breadth—say 30ft. broad. These dimensions 
are not only very much less than those of the smallest iron- 
clad above named, but less even than those of the tiny 
gunboats Viper and Vixen, which were built in 1865 for 
a special , and which no skill at my dis 1 could 
make suitable for general sea service. Yet this circular 
vessel carries armour and guns which together exceed in 
weight the total weight of the English gunboats—ahull, 
armour, guns, engines, masts, stores, and everything else 
composing them. She has, moreover, a freeboard of 
amoured hull of only 18 in., above which stand along the 
middle of the vessel from bow to stern strong deckhouses 
about 7 ft. high, and above these rise, in the centre of the 
vessel, the fixed armoured breastwork, within which stand 
the two large guns (28 tons each), and over which they 
fire. Near the stern is an elevated and commodious plat- 
form, on which we have been able to remain quite dry 
throughout this morning, even among the heaviest waves. 
I should add that the armoured deck rounds up consider- 
ably (4ft.) from the side, which is but 18in. above water, 
so that (neglecting the deckhouses) the deck resembles the 
segment of a large sphere, and makes the real surplus 
bouyancy much greater than might hastily be inferred 
from the fact that the side rises but 18 in. above the water. 
And now, your readers will ask, what happened to this 
extraordinary vessel in the waves which she encountered : 
Well, the answer is that, while presenting an unexampled 
sight in many respects, and dealing with the sea as I never 
before saw it dealt with, she made her way through it with 
almost the same rate of progress as she makes in still 
water; she rose and fell bodily toan almost imperceptible 
extent, and both her pitching and her rolling were so very 
small and easy that there was no period this morning— 
whether the sea was broad on the bow, right ahead, or 
almost abeam—when one could not stand, walk, and even 
write with perfect comfort. . . . . 

** But to return to the circular ship. att r reading what 
I have said of her great steadiness, the reader will be dis- 
posed to say, ‘ But surely the heavy swell and the waves 
you speak of must have rolled in almost overwhelming 
masses over so low a deck, the edge of which was but 18 in. 
above the sea?’ But this was far from being the case. 
Certainly more or less considerable quantities of water did 
sweep occasionally over the deck, and when the waves were 
at the greatest ost every wave did this to a greater or 
less extent ; but even at the worst there was nothing like 
the precipitation of great solid bodies of water many feet 
in depth upon the deck, and none of those heavy blows of 
the sea against the deck houses which most persons would 
think absolutely certain to be felt in such a seaway. The 
fact seems to be that whether the sea is rising under the 
side of the ship (and the word ‘side’ may here stand for 
bow and stern as well in this respect), or whether the side 
be descending upon the sea, in either case the vessel 
drives out from under her a wave of her own making, and 
this wave, encountering the approaching one, opposes itself 
to it, and greatly réduces if it does not destroy its velocity. 
In many cases this wave which the vessel drives from her 
entirely steps the on-coming wave, and even forces it back 
from her, so that not a drop of it falls upon the deck except 
in the form of spray. At other times the on-coming wave 
in part prevails, and precipitates a portion of its water upon 
the deck, but even this portion is so reduced in bulk and in 
velocity that its effect is very much less than it would be 
if the wave had broken upon a rock or a shelving shore. 
Many people speak of the low-decked vessels as ‘ half-tide 
rocks,’ but for the reason I have stated this circular ship, 
at least, docs not justify the simile, but presents a totalh 
different phenomenon from that which the sea-struck me | 
ofers.. Of course I do not pretend, or wish it to be for a 
moment understood, that the sea which we encountered 
yesterday even approached the heaviest seas, or that 
the heaviest seas would not have given much great motion 
to the Novgorod, or tried her much more severely. I am 
simply recording facts, and wish them to be taken exactly 
for what they are worth; but I confidently draw from 
them the inference that a circular ship of low freeboard, 
such as the Novgorod, small as she is, is a very much better 
seaboat than most persons would expect to find her, and 
also that in her we have (apart from considerations of size, 
height of side, and other secondary matters) a type of 
vessel possessing very remarkable sea- ing qualities. 

“‘ As the Novgorod is so small, and being intended for 
coast defence, has but moderate engine power, and as her 
engines do not efficiently use even the steam that is provided. 
her speed, as the best, is below 8 knots. She has before now 
steamed over 100 knots at 7} knots per hour. With us she 
steamed a much longer distance at 64 knots, and the greater 
or less amount of bead sea seemed to have very little effect 
upon her. The second vessel, which was recently launched 
(the Admiral Popoff), although small, is considerably larger 
than the Novgorod, but she bas even less power in 











REVOLUTION INDICATORS. 
To THe Eprror or ENGINEERING. 

Sir,—My attention was di some time to these 
instruments, by your articles on the subject, I devised 
an instrument that showed mechanically whether an engine 
shaft was running faster or slower than a shaft driven at 
a certain speed by a clock. 

Fig. 1 is a rough sketch of it. Here a is driven by a 
clock at a certain speed, c' is a bevel wheel driven by the 
engine, ¢ isa spur wheel gearing into c' and driven by 
means of 6 from a; 6 being a long flexible wire which takes 
the place of a Hook's joint which I at first thought of. It 
is evident that if the velocities of the pitch lines of ¢ and c' 
were equal, these wheels would simply rotate on their axes 
and gear together. 

Bat if, say, c’ were to rotate faster than c, this latter 
would in to revolve round c', axis and all, and this is 
permitted to take place without any alteration in the speed 
of a, in consequence of the universal joint action of the 
wire and the velocity with which ¢ would revolve round c! 
would be a measure of the difference of velocity in the shafts 
aandec'. This of itself might form a “> = and ready 
means of showing at once toa millowner whether his en- 
gine was running too fast or not. 
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In order, however, to obtain a definite distance moved 
by a pointer, instead of a certain speed of motion, to re- 
present a difference between the speeds of an engine and 
clock driven shaft, I p: to use the motion of the re- 
volving wheel, whether that be the one driven by the en- 
gine or that driven by the clock, to increase or decrease 
the speed of the clock ; this might be accomplished in marine 
clocks by altering the tension of the balance spring, and in 
land clocks by altering the —— of the pendulum. 

In Fig. 2 is shown a method by which this might be ac- 
complished, though they are obviously numerous enough. 
ais a shaft driven by the clock as shown, b is the sp 
shaft and pinion driven by the engine, the wire is yociongel 
into the swinging lever c which is loose on the shaft a. 
d is a lever also loose on a and connected at} its upper end, 
to one end of the belance spring ¢ ; it is moved by a pin in 
the lever c, which also actuates the pointer f; g repre- 
sents the escapement action, &c. 

_ Hardly any explanation I think is required, the lever d 
increases or decreases the tension of the spring e, and it may 
be proportioned to stop the clock entirely or let it almost 
run away, with less than half a revolution of the wheel on 
a. The distance the lever c moves also is magnified b 
the pointer f, whose scale may be obtained by rotating 
“The wh and 

e whole thing may be made very light cheap, 6 
being rotated slowly, say from a worm on the main engine 


shaft, 
Yours faithfully, 
Manchester. Hexpert LINDLEY. 





COLLEGE WORKSHOPS. 


in "s 
London. Probably the learned professor is not aware of 
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the extent to which his ideas have already been carried out 
in an existing institution, 

In our workshops we oem the lectures and experi- 
ments of the professors, by enab’ the students really 
to “ handle’ the tools and materials treated of in the 
lectures. Our course ins with practical instruction in 
the use of tools and in the construction of various joints in 
carpentry, followed by models of roofs and bridges, with 
engineering patterns of full size, spur and bevel wheels 
plummer blocks, &c., illustrating their proportions and 
application. 

n ironwork the use of the hammer and chisel and the 
file are prominent features in a course of exercises in which 
the properties of iron, brass, and steel are rendered 
pad oe to the students. These are followed by 
tions on a larger scale, ten five-inch centre lathes of 
them with back gear) being at present in 3 i 
others of a smaller size and four one- horse 
engines. These are often well finished and are pu 
exhibited in the entrance hall en commemoration 
speech days. 

To carry out this work we have an extensive carpenters’ 
shop, thirteen lathes for wood-turning, seven for iron two 
brass (four of these with slide rests, three with back gear, 
and one self-acting screw cutting lathe) ; a planing machine 
and a shaping machine which has been made in the work- 
shop. The driving power is from an eight-horse high 
pressure engine, which, to some extent, realises the idea of 
an ‘‘ experimental engine,’ as by the daily application of 
the indicator the effects of various settings of the slide and 
other phenomena are illustrated. A condenser and air- 
pump are about to be applied. When this is done it may 
be worked either as a high pressure or condensing engine, 
which will add greatly to its value as a means of instruction. 

The smiths’ shop is fitted with two forges and suitable 
working tools, where advanced students make and temper 
their own tools and produce light forgings. The forgi 
of cranks, &c., for the lathes and engines are usually 2. 
on the premises, the students assisting. 

We have also an experimental foundry, where there are 
two furnaces for brass and a cupola for melting iron, two 
drying stoves, moulding boxes, and working tools. The 
expense attending this Yagertenenh prevents us putting it 
in operation as often as we could wish. We have, how- 
ever, produced in one day five hundredweight of castings, 
some of the moulds having been made by a skilled work- 
man, some by students assisted, and others by students un- 
assisted, thus giving ample illustration of the effect of 


venting, feeding, and other operations in iron founding. 

A steelyard and other suslionens for testing on a small 
scale are provided for the more advanced students, and the 
methods of obtaining coefficients of strength illustrated. 
The workshops are attended by seventy-five matriculated 
students, forty boys from the school, and ten students who 
attend for the ‘workshops alone. An additional evening 
class was recently opened which, at present, numbers thirty 
students. 

I may say that a description of this branch of the 
Applied Science Department in our college, to the extent 
of three columns, appeared in a a journal in 
Philadelphia, U.S., j ser te the present year, and was shortl 
followed by a gift of money to establish a similar ennth 


in one of the colleges there. 

Visitors are admitted to inspect the workshops by appli- 
cation at the office of the secretary. Those availing them- 
selves of this privilege will, it is hoped, find that the ideas 
of Professor Kennedy have been, to some considerable 
extent, realised. Should the hoped-for Government grant 
be actually made, we shall no doubt be able to do much 
more. But even under present circumstances, it is found 
that our workshop is a very useful of our educational 
machinery, and one, moreover, in which the students take 
a lively interest. 

Davip WALKER. 
Superintendent of Workshops, 
King’s College, London. 
October 30, 1875. 
THE CASTALIA. 
To THE Epitor OF ENGINEERING. 

Srr,—The Castalia has had such a measnre of success 
during her short service, and this Channel passage is so 
much a national question, that you will, I trust, allow me 
to throw out a few suggestions to the owners of this not 
very novel construction, the so-called twin-ship, which if 
acted on may make her what they desire. Every school- 
bey knows something of the flying proas of the Ladrones 
80 graphically and enthusiastically described by Basil Hall 

is 





m his ‘‘ Voyages and Travels,” as of limitless speed whilet 
c the Trade wind, and the Ceylon — canoes, 
as well as the gorgeous pagoda-crowned donble-hulled 


barges of his Burmese Majesty, with decks nearly as wide 


as the Castalia’s. None of these have the ee 
which an iron construction gives in strength, but 

these there have been many trials in this country and across 
the Atlantic, as well as in British India, of split or 
double hull, all failing, as this much larger experiment does 


perimen' . 
in speed, ered, which however the Castalia 
‘s not; her engines (which have done their work, I believe, 
well) have been completely throttled by the manner in 
which they haye been made to exert their power, Ist, by 
the centres of the driving wheels being 5 ft. to 6 ft. too low 
down ; 2nd, by the floats being each too broad 
ee eying far too much of the space between the 
the piled up water driven from them not having clearance 
without pressure inst the flat inner sides, i 
much ane loss of Rs A) Site 
ae ving a separate wheel, 
and steady power which would result f, 































from 
substitute a new single one, 
7 it float wheel some 10 ft. to 12 ft. 
alterations 


present, and not to more 
the inner sides. ith 
carried out, this any and comfortable vessel may 
a speedy one, or owners build a second, 
somewhat smaller without any loss of co 
these i in her, whilst | 


int is the s two rudders 
, a mistake bien taf be rectified 
employed on the inner side 
vessel in a smaller circle 
and they could then be as 
opening in the “ dead wood”’ of the vessel, 
a recessed chamber in line with inner side, 
greater security than the present plan, which is open to 
grave objections in steaming against a heavy sea or in event 
of touching the shore. 

November 3, 1875. Pro Bono PusLico. 

SCREW PROPULSION, 
To THE Eprror or ENGINEERING. 

Srz,—I have to thank your tM.” in last}: 
Friday's Ene1nggrine for the information as to a recent 
trial of two concentric screws at one of the royal dock- |< 
yards, and if “‘M.” can give i as to how the 
reverse motion was obtained would further oblige. 
Having driven two concentric shafts with right and left- 
— quem, & Se eee 00 ae ae ite directions, 
wi t cog wheels or belting, direct from a single cylinder 
and piston rod, I do not see an venden fox te pelle tors 
vants so hastily laying aside what evidently is a feasible 
plan for getting high velocity of vessel without any pro- 
portionate increase of s in the machinery (a very im- 
portant feature). My letter of inquiry in your iasue of the 
22nd ultimo was meant to refer to vessels of some size, as 
the principle had been tested by model years since, when 
increased speed to the extent of one-third was the result, 
but the toothed gear seems to have condemned it ; and since 
that letter was written I have learnt that a vessel of 40 ft. 
to 50 ft. length has lately been tried on the Rhone inst 
the stream, when the result was three metres with the double 
concentric screws, for every two metreswhen the usual 
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party. 

As to “ Cichas”’ t! gentlemen my friends, 
there lay a great deal in that, I can only say that I would 
be very happy if oo ee to such a distinction. 
But I have no such claim. y are simply my employers, 
and to call them my friends would be as impertinent as to 
call them my associates. 

Rag ag see, Mr. nage that it is of sl we ig pee ape 
at the present stage proceedings w rank or 
social position of the parties is, who have employed me. 













single propeller was employed, but my informant, an , f / 

English engineer, was unable to get a look atthe arrange- | The only point of interest for the public now is what I 

ment for obtaining the reverse action. I am also aware | stated in my former , namely, plans will be pre- 

of the trial, by Mr. Deakin, I think, at Preston or South- | pared for the whole town to my —- m, 
thus including subsoil water house and rain- 


port, of a boat 60 ft. long with two concentric screws double 
the ordinary size, only one-half being immersed, the shaft 
being at the water's siirface, increased speed being even in 
this case secured, but with the damnatory introduction of 
toothed gearing, which my arrangement quite obviates any 
necessity for. 





of fecal matter, whilst at the 


stem will be made in a small portion of the town ; further, 
that plans and results of trial will be duly submitted to a 
Commission of Examination appointed by the Government, 
and that this ent has obtained the approval of the 
Emperor, to which I may now add that the p and the 
extension of the trial works were also determined by the 










I am, Sir, 

Falmouth, November 3, 1875. 
STEAM TRIALS. 
To THe Eprror or ENGINEERING. 

Srr,—It appears to me that a slight mistake occurs in 
the diagram, Fig. 2, illustrating Mr. William Denny’s 
paper on “ Trials of Screw Steamships’’ published on page 
311 of Engineering of the 15th ult. 
The “slips per cent.’’ of the Mecca are shown 11 and 4 
at speeds of 6 and 11.4 knots respectively, that is, the slip 
is greatest at the low speed ; but the corresponding “‘ re- 
volutions per minute” are 32 and 67, that is, the slip is 


test at the high aes. 
et Mr. Denny wonld kindly correct the error 






yours faithfully, 
H.8.M 














































; and if he 
would also kindly supply the following particulars! of the 
trials illustrated by that diagram he would greatly oblige, 

Faithfully yours, 
Speed per hour. 
Revolutions per minute. 
Indicated mean pressure. High and low. 
Indicated pressure absolute before the exhaust opens, say 
at :%ths of the stroke. Highand low. 


November 1, 1875. 


SANITARY IMPROVEMENT IN ST. 
PETERSBURG. 

To rue Eprror or ENGInerrina. ; 

Srr,—Your ndent ‘‘Cichas’’ informed us in his 

oer oe By t was othe ape ed 
etersbuarg my 1 goin a ; 

friends were only allowed to make a 

cost, and that the system would never 

the trial gave every sati 

he quoted in 
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with the engine driving the shafting only. Figs. 1, 5, and 
10 are from the upper end, and 2, 
lower end of the small cylinder, while Figs. 4,7, and 12 are 
from the upper end, and Figs. 3, 8, and 11 from the lower 
end of the large cylinder. It will be noticed that owing to 
the prejudicial effect of the exhaust steam jacket of the 
large cylinder the power developed in that cylinder is much 
less than it should bave been. The difference between the 
action of the steam in the small cylinder under the two sys- 
tems of working is very marked. As regards the general 
of the Correy gear, M. Imbert speaks highly, 
the epeed of the engine being thoroughly controlled aud the 
gear working without shock. 
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COAL, LABOUR, AND RAILWAYs. 

It is yeverally known that the effect of the rise in the 
price of coal on recent railway dividends, has been very 
great; but no attempt has been made to show the full effect. 
By a series of extracts from the reports of one railway com- 
pany this may be shown ; and in order that no extreme 
example may be chosen, the North-Eastern Railway (con- 
tiguous to and piercing the great coalfields, and therefore 
more advantageously situated than many of its compeers) 
may be the example. Thus the cost of coal and coke to 
the company was for the 


Haury YEAR ENDING 





£ 
June, 1871 81,267, | December, 1873 232,942 
December, 1871 85,313 | June, 1874 213,960 
June, 1872 102,387 | December, 1874 186,482 
December, 1872 168,875 | June, 1875 165,272 


June, 1873 212,419 

These figures register with marvellous accuracy the 
abnormal rise in coal and coke commencing in 1812, reach- 
ing its height in 1873, and commencing to decline in the 
past year, the downward movement yet continuing. And 
it may be added that the effect on other companies was 
more marked, as may be proved by comparing the figures 
for the Midland Railway for two of those half years. The 
cost of coal and coke was in the 

Haty YEAR ENDING : 
£ 

June, 1874 207,164 | June, 1875 150,107 

‘The amount of reduction being more than is shown in 
the table above for the rival company. 

There is another item of increase in the expenses of rail- 
way companies which may be also illustrated by quotations 
from the reports of the same railway company, that of 
wages. It will be sufficient to take one of the abstracts re- 
presenting the payments of the great spending departments 
of railway companies, and by a similar series of illustrative 


* figures show the effect of labour movements on this item. 


Selecting the wages paid in connexion with the working of 
locomotive engines, it may be stated that the payments for 
this were, on the North-Eastern Railway, in the 
Hatr YEARS ENDING : 

£ 


ad 5 
June, 1871 91,250 December, 1873 136,237 
December, 1871 100,440 June, 1874 133,485 
June, 1872 102,387 December, 1874 138,573 
December, 1872 117,996 June, 1875 149,748 
June, 1872 121,700 


Ju like manner, the item wages in the maintenance and 
renewal of permanent way has in the same period risen from 
53,5391.-to 89,0782. ; that for wages in the repairs and 
renewals of locomotives from 69,5961. to 111,034/; wages 
in the repairs and renewal of carriages from 9315/. to 
19,659/.; « similar item for carriages from 43,689/. to 
59,8501. ; whilst the item of salaries and wages in traflic 
expenses has been swollen from 165.978/. in the first half- 
year to $04,2821. in the last. And to show that these 
figures are no unfair criteria, the item may be quoted from 
the Midland report of salaries and wages under the head of 
traffic expenses, which in June, 1874, were 385,804/., 
aad in the next corresponding hali-year, that for June, 
1875, it was 433,109/. It need scarcely be added that the 
movement u wards in wages has not as yet ceased, bat this 
cannot long be the case. 

Of course some small portion of the increase in both in- 
stances is due t» the working of the increasing traffic on the 
line, but the bulk of each increase is due to the increased 
costof coal, and of labour. And it may be added that 
whes the amount paid for labour (exclusive of the salaries 
of bigher officials) reaches, as in the case of the North-Eastern 
Railway, the sum of 25,000/. a week, the increase of it, 
iu even 4 small degree, swells the total enormously. 


at. ae 


A* CIRCULAR IRONCLAD AT SEA. 

Mr. E. J. Reep bas communicated to the Times an 
interesting account of his experiences in the Black Sea on 
board the Russian cirenlar ironclad Novgorod. The 
demands upon our space will not admit of our giving Mr. 
Reed's letters in exfenso, but we make the following extracts 
from them. 

* On embarking, at 8 r.m., with the intention of retrac- 
ing our passage as far as Yalta, we found the barometer 
falling, wild clouds gathering, the wind rapidly increasing, 
and @ beavy sea running ; and as our passage would occupy 
but « few hours, and I was very desirous of seeing the 
Dofenred till the curly morning Ngan hy nye = ay 
& ear , anchor being weig y 
6 o'clock. The wind bad muck moderated, but the south- 
west gale of the night, blowing across the whole width of 
the Black Sea from tae Bosphorus, had caused a bheary 





swell, combined with which were shorter and confused seas, 
so that the circumstances were extremely favourable for 

ing the sort of behaviour which a circular ship 
would exhibit in a seaway. As hoge mountainous promon- 
fasten pangectes for into the sea between us and Yalta, we 
have had to change course ’ , 80 that in the course 
of the morning we have had the sea in succession on the 
starboard bow, right ahead, on the port bow, and nearly 
abeam. Let id be observed farther that we are in a very 
small ship for an ironclad. The dis t or total 
weight of our largest ironclads ex 10,000 tons ; the 
Sultan weighs nearly 9000 tons, the Devastation the same, 
the Iron e nearly 6000, the Glatton, coast defence 
vessel, nearly 5000, the four small vessels built by Mr. 
Gladstone's Government when the late war between France 
and Germany broke out, about 3500, and this Russian 
circular vessel Novgorod only 2500 tons. Another way 
of estimating her size is to consider that, being 100 ft. 
only in diameter, her total length round is but 314 ft., and 
this length of size and of armour is obviously only sufficient 
to make the two sides of a ship of about 140 ft. in length, 
and of usual breadth—say 30ft. broad. These dimensions 
are not only very much less than those of the smallest iron- 
clad above named, but less even than those of the tiny 
gunboats Viper and Vixen, which were built in 1865 for 
a special , and which no skill at my disposal could 
hy suitable for general sea service. Yet this circular 
vessel carries armour and guns which together exceed in 
weight the total weight of the English gunboats—bull, 
armour, guns, engines, masts, stores, and everything else 
composing them. She has, moreover, a freeboard of 
amoured bull of only 18in., above which stand along the 
middle of the vessel from bow to stern strong deckhouses 
about 7 ft. high, and above these rise, in the centre of the 
vessel, the fixed armoured breastwork, within which stand 
the two large guns (28 tons each), and over which they 
fire. Near the stern is an elevated and commodious plat- 
form, on which we have been able to remain quite dry 
throughout this morning, even among the heaviest waves. 
I should add that the armoured deck rounds up consider- 
ably (4ft.) from the side, which is but 18in. above water, 
so that (neglecting the deckhouses) the deck resembles the 
segment of a large sphere, and makes the real surplus 
bouyancy much greater than might hastily be inferred 
from the fact that the side rises but 18 in. above the water. 
And now, your readers will ask, what happened to this 
extraordinary vessel in the waves which she encountered * 
Well, the answer is that, while presenting an unexaupled 
sight in many respects, and dealing with the sea as I never 
before saw it dealt with, she made her way through it with 
almost the same rate of progress as she makes in still 
water; she rose and fell bodily to an almost imperceptible 
extent, and both her pitching and her rolling were so very 
small and easy that there was no period this morning— 
whether the sea was broad on the bow, right abead, or 
almost abeam—when one could not stand, walk, and even 
write with perfect comfort. . . . . 

‘* But to return to the circular ship. After reading what 
I have said of her great steadiness, the reader will be dis- 
posed to say, ‘But surely the heavy swell and the waves 
you speak of must have rolled in almost overwhelming 
masses over so low a deck, the edge of which was but 18 in. 
above the sea?’ Bat this was far from being the case. 
Certainly more or less considerable quantities of water did 
sweep occasionally over the deck, and when the waves were 
at the greatest almost every wave did this to a greater or 
less extent ; but even at the worst there was nothing like 
the precipitation of great solid bedies of water many feet 
in depth upon the deck, and none of those heavy blows of 
the sea against the deck houses which most persons would 
think absolutely certain to be felt in such a seaway. The 
fact seems to be that whether the sea is rising under the 
side of the ship (and the word ‘side’ may here stand for 
bow and stern as well in this respect), or whether the side 
be deseending upon the sea, in either case the vessel 
drives out from under her a wave of her own making, and 
this wave, encountering the approaching one, opposes itself 
to it, and greatly réduees if it does not destroy its velocity. 
In many eases this wave which the vessel drives from her 
entirely stops the on-coming wave, and even forces it back 
from her, so that not a drop of it falls upon the deck except 
in the form of spray. At other times the on-coming wave 
in part prevails, and precipitates a portion of its water upon 
the deck, but even this portion is so reduced in bulk and in 
velocity that its effect is very much less than it would be 
if the wave had broken upon a rock or a shelving shore. 
Many people speak of the low-decked vessels as ‘ half-tide 
rocks,’ but for the reason I have stated this circular ship, 
at least, docs not justify the simile, but presents a to: 
different phenomenon from that which the sea-struck me | 
offers.. Of course I do not pretend, or wish it to be for a 
moment understood, that the sea which we encountered 
yesterday even approached the heaviest seas, or that 
the heaviest seas would not have given much great motion 
to the Novgorod, or tried her much more severely. I am 
simply recording facts, and wish them to be taken exactly 
for what they are worth; but I confidently draw from 
them the inference that a circular ship of low freeboard, 
such as the Novgorod, small as she is, is a very much better 
seaboat than most persons would expect to find her, and 
also that in her we have (apart from considerations of size, 
height of side, and other secondary matters) a type of 
vessel possessing very remarkable sea-going qualities. 

** As the Novgorod is so small, being intended for 
coast defence, has but moderate engine power, and as her 
engines do not efficiently use even the steam that is provided. 
her speed, as the best, is below 8 knots. She has before now 
steamed over 100 knots at 7} knots per hour. With us she 
steamed a mach longer distance at 64 knots, and the greater 
or less amount of head sea seemed to have very little effect 
upon her. ‘The second vessel, which was recently launched 
(the Admiral Popoff), although small, is considerably larger 
than the Novgorod, but she has even less power in 





carrying boilers and fuel, and 
must say also, owing to the vantages which larger 
inane this type w possess in comparison with 
ones 








REVOLUTION INDICATORS. 
To THe Eprror or ENGINEERING. 

Str,—My attention was di some time to these 
instruments, by your articles on the subject, I devised 
an instrument that showed mechanically whether an engine 
shaft was running faster or slower than a shaft driven at 
a certain speed by a clock. 

Fig. 1 is a rough sketch of it. Here a is driven by a 
clock at a certain speed, c' is a bevel wheel driven by the 
engine, c is a spur wheel gearing into c' and driven by 
means of b from a; » being a long flexible wire which takes 
the place of a Hook’s joint which I at first thought of. It 
is evident that if the velocities of the pitch lines of ¢ and c' 
were equal, these wheels would simply rotate on their axes 
and gear together. 

But if, say, c' were to rotate faster than c, this latter 
would begin to revolve round c', axis and all, and this is 
parmiitel te take place without any alteration in the speed 
of a, in consequence of the universal joint action of the 
wire and the velocity with which ¢ would revolve round c! 
would be a measure of the difference of velocity in the shafts 
aandc'. This of itself might form a rough and ready 
means of showing at once toa millowner whether his en- 
gine was running too fast or not. 
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Tn order, however, to obtain a definite distance moved 
by a pointer, instead of a certain speed of motion, to re- 
present a difference between the speeds of an engine and 
clock driven shaft, I propose to use the motion of the re- 
volving wheel, whether that be the one driven by the en- 
gine or that driven by the clock, to increase or decrease 
the speed of the clock ; this might be accomplished in marine 
clocks by altering the tension of the balance spring, and in 
land clocks by altering the length of the pendulam. 

In Fig. 2 is shown a method by which this might be ac- 
complished, though they are obviously numerous enough. 
ais a shaft driven by the clock as shown, 6 is the sp 
shaft and pinion driven by the engine, the wire is prol 
into the swinging lever c which is loose on the shaft a. 
d is a lever also on @ and connected at} its upper end, 
to one end of the belance spring e ; it is moved by a pin in 
the lever c, which also actnates the pointer f; g repre- 
sents the escapement action, &c. 

_ Hardly ny explanation I think is required, the lever d 
increases or decreases the tension of the spring ¢, and it may 
be proportioned to stop the clock entirely or let it almost 
run away, with less t half a revolution of the wheel on 
a. The distance the lever ¢ moves also is ified 
the pointer f, whose scale may be obtained by rotating 
“The whole this 

e whole thing may be made very light and cheap, b 
being rotated slowly, say from a worm on the main engine 


shaft. 
Yours faithfully, 
Manchester. Herpert LInpier. 





COLLEGE WORKSHOPS. 
To Tue Eprror or ENGINEERING. 

Srir,—I have read with great interest the excellent 
address of Professor Kennedy, as reported in ENGINEER- 
ING (pp. 284 and 315); and also your editorial remarks 
thereon (p. 326). Perhaps you will kindly allow me to state 
for the information of your numerous readers, what we are 
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the extent to which his ideas have already been carried out 


in an existing institution. 

In our pe we lement the lectures and experi- 
ments of the professors, enab the students really 
to “handle’’ the tools and materi treated of in the 
lectures. Our course begins with practical instruction in 
the use of tools and in the construction of various joints in 
carpentry, followed by models of roofs and bridges, with 
engineering patterns of full size, spur and bevel wheels 
plammer blocks, &c., illustrating their proportions 
application. 

n ironwork the use of the hammer and chisel and the 
file are prominent features in a course of exercises in which 
the properties of iron, brass, and steel are rendered 
fonsiliar to the students. These are followed by construc- 
tions on a larger seale, ten five-inch centre lathes (five of 
them with back gear) being at present in ; besi 
others of a smaller size and four one- horse 
engines. These are often well finished and are publicly 
exhibited in the entrance hall on commemoration po 
speech days. 

To carry out this work we have an extensive carpenters’ 
shop, thirteen lathes for wood-turning, seven for iron two 
brass (four of these with slide rests, three with back gear, 
and one self-acting screw cutting lathe) ; a planing machine 
and a shaping machine which has been made in the work- 
shop. The driving power is from an eight-horse high 
pressure engine, which, to some extent, realises the idea of 
an “ experimental engine,’’ as by the daily application of 
the indicator the effects of various settings of the slide and 
other phenomena are illustrated. A condenser and air- 
pump are about to be applied. When this is done it may 
be worked either as a high pressure or condensing engine, 
which will add greatly to its value as a means of instruction. 

The smiths’ shop is fitted with two forges and suitable 
working tools, where advanced students make and temper 
their own tools and produce light forgings. The forgings 
of cranks, &c., for the lathes and engines are usually made 
on the premises, the students assisting. 

We have also an experimental foundry, where there are 
two furnaces for brass and a cupola for melting iron, two 
drying stoves, moulding boxes, and working tools. The 
expense attending this department prevents us putting it 
in operation as often as we could wish. We have, how- 
ever, produced in one day five hundredweight of castings, 
some of the moulds having been made by a skilled work- 
man, some by students assisted, and others by students un- 
assisted, thus giving ample illustration of the effect of 


venting, feeding, and other — in iron founding. 

A steelyard and other appliances for testing on a small 
scale are provided for the more advanced students, and the 
methods of obtaining coefficients of strength illustrated. 
The workshops are attended by seventy-five matriculated 
students, forty boys from the school, and ten students who 
attend for the workshops alone. An additional evening 


class was recently opened which, at present, numbers thirty 
students. 
I may say that a description of this branch of the 


Applied Science Department im our college, to the extent 
of three columns, appeared in a contemporary journal in 
Philadelphia, U.S., during the present year, and was short] 


followed by a gift of money to establish a similar branc 
in one of the colleges there. 

Visitors are admitted to inspect the workshops by appli- 
cation at the office of the secretary. Those availing them- 
selves of this privilege will, it is hoped, find that the ideas 
of Professor Kennedy have been, to some considerable 
extent, realised. Should the hoped-for Government grant 
be actually made, we shall no doubt be able to do much 
more. But even under present circumstances, it is found 
that our workshop is a very useful part of our educational 
machinery, and one, moreover, in which the students take 
a lively interest. 

Davip WALKER. 
Superintendent of Workshops, 
King’s College, London. 
October 30, 1875. 


THE CASTALIA, 
To THE Eprror oF ENGINEERING. 

Sir,—The Castalia has had such a measure of success 
during her short service, and this Channel passage is so 
much a national question, that you will, I trust, allow me 
to throw out a few suggestions to the owners of this not 
very novel construction, the so-called twin-ship, which if 
acted on may make her what they desire. Every school- 
boy knows something of the flying proas of ‘the Ladrones 
so graphically and enthusiastically described by Basil Hall 
in his *‘ Voy and Travels,”’ as of limitless speed whilst 
crossing the Trade wind, and ¢he Ceylon outrigger canoes, 
as well as the gorgeous pagoda-crowned double-hulled 
barges of his Burmese Majesty, with decks nearly as wide 
as the Castalia’s. None of these have the advanta 
which an iron construction gives in strength, but besi 
these there have been many trials in this country and across 
the Atlantic, as well as in British India, of the split or 
double hull, all failing, as this much larger ex ’ 
in speed, being underpowered, which however the Castalia 
ts not; her i (which have done their work, I believe, 
well) have been completely throttled by the manner in 
which they have been made to exert their r, ist, by 
the centres of the driving wheels being 5 tt. to 6 ft. too low 
down ; 2nd, by the floats being each too broad and . 
occupying far too much of the space between the half hui 
the piled up water driven from them not having cleara 
without pressure against the flat inner sides, which i 
much os Be ag of Rr 1; aed. oe 
engines driving a separate wheel, losing 

prot capt. be which would result from 
r, and lastly by having to more all the gear with 
eccentrics, straps, &c., pomess 2 the feathering floats, 





iad 


these placed i mig 
structed for the Castalia ; that is, I believe, not 

, a8 before stated. 

nother point is the s by two rudders at each 
of the , a mistake which s. be rectified ; one 
employed on the inner side of either half hull will turn the 

i circle than the two put over 

and they could then be constructed so as not to 
opening in the “‘ dead wood”’ of the vessel, but to 
a recessed chamber in line with inner side, affording far 
greater security than the present plas, which is open to 
grave objections in steaming against a heavy sea or in event 


of touching the shore. 
Pro Bono PuBLIco. 


ce 
> 


November 3, 1875. 
SCREW PROPULSION. 

To Tae Eprror oy ENGINEERING. 

Srr,—I have to thank your 





pee of i bes pps screws at one of the royal dock- 
y , an “*M.”’ can give any particulars 
reverse motion was obtained he 
Having driven two concentric shafts with right and left- 
handed screws, in the same as well as in opposite directions, 
without cog wheels or belting, direct from a single 
and piston rod, I do not see any reason for the public ser- 
vants so hastily laying aside what evidently is a feasible 
plan for getting high velocity of vessel without any pro- 
portionate increase of s in the machi (a very im- 
portant feature). My of inquiry in your issue of the 
22nd ultimo was meant to refer to vessels of some size, as 
the principle had been tested by model years since, when 
increased speed to the extent of one-third was the result, 
but the toothed gear seems to have condemned it ; and since 
that letter was written I have learnt that a vessel of 40 ft. 
to 50 ft. length has lately been tried on the Rhone md 
the stream, when the result was three metres with the double 
concentric screws, for every two metres when the usual 
single propeller was employed, but my informant, an 
English engineer, was unable to get a look atthe arrange- 
ment for obtaining the reverse action. I am also aware 
of the trial, by Mr. Deakin, I think, at Preston or South- 
port, of a boat 60 ft. long with two concentric screws double 
the ordinary size, only one-half being immersed, the shaft 
being at the water's surface, increased speed being even in 
this case secured, but with the damnatory introduction of 
toothed gearing, which my arrangement quite obviates any 
necessity for. 

Lam, Sir, 

Falmouth, November 3, 1875. 

STEAM TRIALS. 
To Tue Eprror or ENGINEERING. 

Srr,—It appears to me that a slight mistake occurs in 
the diagram, Vig. 2, illustrating Mr. William Denny’s 
paper on “ Trials of Screw Steamships’’ published on page 
311 of Engineering of the 15th ult. 

The ‘slips per cent.’’ of the Mecca are shown 11 and 4 
at speeds of 6 and 11.4 knots respectively, that is, the slip 
is test at the low speed ; but the corresponding “ re- 
yolutions per minute’ are 32 and 67, that is, the slip is 


greatest at the high s \ 
If Mr. Denny would kindly correct the error; and if he 


yours faithfully, 
H.8.M 


would also kindly supply the following particulars; of the 
trials illustrated by that diagram he would greatly oblige, 
Faithfully yours, 

Speed per hour. 

Revolutions per minute. 

Indicated mean pressure. High and low. 

Indicated pressure absolute before the exhaust opens, say 
at \ ths of the stroke. Highand low. 


November 1, 1875. 


SANITARY IMPROVEMENT IN ST. 
PETERSBURG. 
To tax Eprror or ENGIneerina. 
Sre,—Your mdent ‘‘ Cichas”’ informed us in his 


f letter that t was no of ing St. 
Peteral ! "te; hae mondlt” oad 
to make a small trial at our own 





chances of success. 

Now, although the tone and tendency of these 
most forbade a reply, still my name was 
with some of the facts 


s 





amounting in weight and 
The remedy is plain 
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But I 
and to call them my friends would be as impertinent as to 
call them my associates. 

Nor do I see, Mr. Editor, that it is of the least importance 
at the present stage of proceedings what the rank or 
social position of the parties is, who have employed me. 
The only point of interest for the public now is what I 
stated im ng Nene letter, namely, plans will be pre- 
pared for the whole town according to my complete s . 
thus including subsoil water ion, house rain- 
water drainage, and removal of fecal matter, whilst at the 
same time a practical trial with the latter division of the 
system will be made ina small portion of the town ; further, 
that plans and results of trial will be duly submitted to a 
Commission of Examination appointed by the Government, 
and that this arra t has obtained the approval of the 
Emperor, to which I may now add that the p 
extension of the trial works were also determined by the 
Of course the future can only learn whetber 


your readers as to me. 

It must, however, not be supposed that I say this toavoid 
i plein emp net beere g ap ee f abet ob gn 

mugen on ae ae Lord knows what bi 
rity. Nothing of the sort, Most likely 

to business, for however 
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do what they do with an 
spirited a man 
a tieklish job 


may be, ri 
as a 
motives of patriotism 5 
this question draws inferences 
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was this conviction which caused him to advise my being 
sent for, and I may add that, as he was charged with the 
reduction of the contract as to what plans were to be 
furnished by me, I received such ample evidence of his 
familiarity with the technical details of the three divisions 
which make up my system that I am quite sure bis present 
opinion in my favour is at least not due to want of know- 


ledge, whatever his former one may have been. Now | 


* Cichas’’ is to be believed Mr. Stuckenberg should not 
yaa now know the difference between the Bouroff system 
and mine, and actually attributes the chief characteristics 
of the one to the other ; in other words he puts him down 
asa numekull without parallel. What right has “ Cichas’’ 
to this? Since when must engineers adhere to opinions on 
technical questions as if they were religious dogmas and 


articles of faith, instead of making them dependent upon | 
evidence and changing them if new evidence is presented ? } 


Surely nothing can be in worse taste than to indulge in 


reflections thereon, but it is doubly objectionable when | 
done under a false name like ‘“Cichas.”” I do not | 


say this because I wish to know who he is, as he assumes— 
Heaven forbid! now I could desire less—but because it is 
simply shabby to attack a man on mere personal questions, 
like he does Mr. Stuckenberg, without letting him know 
"Taking all that" Cichas” has produced togetb 

all t ie wi ther, it wy 
to me that his sole was to “5 te oi at the | 


purpose 
success of another, by making hurtful remarks with com- | 


plete safety for himself and stabbing at reputation in the | 
dark. Or what is it else, when he, under an assumed name, 
throws the former utterances of an eminent engineer in i 
teeth, simply because his present opinions are 

his interest? What is it tise when he, simply use 7 
couple of officers have pronounced in favour of a rival pro- 
ject, cacta, with a mask on his face, a slur on all the officers | 


when connected with  , Public improvements nearly alwa 
“a finger in the san OD One es in t 
for the same purpose even ws 
couple “af letine’” ia the discussion * Surely his back- 
Silas Sib ne aiueeocae ae tin aaa Gel irgele- 
vant. Or does it make any y eres, Oe Se Se | 














of the designer to do with it? Still harping on these two | and out of gear with the rack h to permit the frame to be 
itiful strings, is all the commentary ‘ Cichas’’ can make, | moved forward to its work or moved back quickly when the 
or a scientific paper like ENGINEERING, on a matter | frame has been forced forward by the worm j' the full 
of so much interest as the sanitary works of the capital of | extent of its movement upon the truck ; j* j* are bearings 
Russia. | for the shaft j secured to a plate j*, which is capable of 
As to the particular merits of the Bouroff system, I am turning pee the centre of the part A' of the frame ; ll 
quite ready to discuss them, but not with “‘Cichas.”” If are clips for securing the plate j* upon the frame while 
he wishes me to do so, but is reluctant to connect his real itting it to turn freely when required ; m m are plates 
name with that notable project, let him choose another for b ae A’ in place on A* while permitting one part to 
false one. With “‘ Cichas’’ I have done. be turned or adjusted on the other. 
I am, Sir, your obedient servant, In commencing to cut a seam of coal the truck is secured 
Cuaries T. LIERNvR. by blocking the wheels on the rails, and the frame is made 
Frankfort-on-the-Main, October 24, 1875. fast on the truck by tightening the nut of one of the bolts 
[We can insert no more letters on this subject—Ep. E.] —__n, the saw then lying with its teeth parallel kent = | pm 
—— of the seam of coal to be cut. The saw is then sta 
COAL-CUTTING MACHINERY. at the same time the worm f turns the frame upon the 
WE illustrate above a machine especially designed for truck, so that the saw works its way into the seam, cutting 
| cutting coal, recently perfected by Mr. W. Payton and Mr. a groove in it from the face of the seam inward till it 
— E. Holmes, of 41, Borough-road, London, and in reaches the position shown in Fig. 1. The worm / is then 
which the special characteristic is the method adopted of thrown out of gear, the nut of the bolt n is. slackened to set 
giving a percussive action to the teeth of the saw by means the frame free upon the truck ; the worm j' is thrown into 
of short cranks or eccentrics. The construction of this gear with the rack h; the frame A then commences its 
machine, and the manner in which it is worked, will be automatic forward movement on the truck which causes 
| plan a tood clearly from the drawings, in which Fig. 1 isa | the saw to advance to its work, while at the same time it 
» Fy. 2 is « longitudinal section taken through the | is operated wt Bo eccentrics b b', to give the teeth the 
the machine, and Fig. 3 is a transverse secti motion and percussive — which is in- 
“Fic ene af dhe neohioe 4. A', A? is laced upon the | dica the series of circles a' a*, in Fig.1. The solid 
| treck B, which is mounted upon wheels Bs and runs on inane these circles show the surface of the coal as it is 
it rails. The parts A A' which carry the saw and its | cut by the teeth. 

m can be turned ~ 4" the lower part A* of of the | SSS 
| frame to permit the tment of the saw, and| SpanisnH Rartwars.—The Madrid, Saragossa, and Ali- 
| the entire frame has a naited movement upon the cante Railway Company has to amalgamate with the 
truck. The saw is shown at a; ab b) are the eccentrics for actu- Cordova and Seville omg” wy pany. This arrangement 
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alt 
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ating it, driven by the wheels c, d,e; these wheels being = robably cheapen the —.. of the Cordova and 
mounted on eae, which are suj in bearings | and in other respects it will also strengthen the 
a,@,a;f geared with teeth g on the part A’ | secillen' of beth atubventen 





; Sis a worm 
of the frame for turning or adjusting it upon the lower part | 
to bring the saw to its work in commencing to cut a seam | 
of coal ; ; ¢@ are the worm and worm wheel; | issue, the 
LS Se ashe ant 7 the sens. Set moving the Sens) S this work, we that the 
truck to cause the saw to advance ; | was about 612 cubic feet. This it ma mentioned was 
no Set eee = eee IAW included that of the 


Tue Sr. Gornarp Tunne.—In describing, in our last 
first air locomotive employed upon 
x the air reservoir 








kisa t aoe ot tae cit] een and which | 
| carries j* of the shaft Wis an eccentric, k* a which had been a be wring Ribourt 
| limk, and 4 a lever, which form the for the purpose. We mey dd, also, tise 
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THOMPSON'S APPARATUS FOR EXTINGUISHING FIRES AT SEA 


Serrtakan tat 
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Fic. 3. 


HOSE OR PORTABLE PIPE 


Or the many dangers to which travellers on sea are liable, Captain Thompson commands), two of the most powerful 
certainly not the least is an outbreak of fire. A calamity, ap- | vessels of the White Star Line, each being of about 5000 tons 
palling enough on land, becomes doubly so when it occurs in | burthen, and the cost per steamer has been considerably 
mid-ocean, far away from the possibility of human aid, and | under 2001 No exception can, therefore, be 
with scarcely a chance of escape for life, to say nothing of | the score of expense. Captain Thompson does 
the protection of property ; and it is not to be wondered | credit for having originated the idea of using steam 
at that sailors, who more than landsmen can appreciate the | or carbonic acid gas as a fire extinguisher; he claims 
gravity of such a situation, should, from time to time, have for combining the two powers, 
turned their attention to devising schemes for diminishing | their application, which appears to us to be at once simple, 
so dread a danger. Thus Captain W. H. Thompson has | safe, and efficient. This will be readily understood by a 
patented the arrangement illustrated above, which is now | reference to the accompanying engravings. Fig. 1 is a 
being brought out by Mesers. Merryweather and Sons, of | sectional view of a having an arrangement for ex- 
Long Acre and Lambeth. The apparatus has already been tinguishing fire by means of steam and 
fitted to the Britannic and the Germanic (the former of which ’ steam pipe, which may be brought from 
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vessels with a fire detector somewhat similar to the electric 
alarms now so generally used in large private establish- 
ments. The wires will commanicate with a dial in the 
captain's cabin, and not only will the fact of fire be indi- 
cated, but aleo the actual compartment ia which it occurs. 
The captain can, with scarcely any aid, extinguish the 
flame, and this can be done so noiselessly that during the 
night no alarm need be created and the passengers may 
remain unaware of the danger which has been averted. 
These combined arrangements will, it is believed, reduce 
the ponsibility of a fire on board ship obtaining the least 
hold to a minimum, and their simplicity leaves but little 
chance of their getting out of order. There are no valves 
to become leaky or to be opened by mistake, neither can 
there be condensation in the pipes or other objectionable 
features. Shipowners and others interested can see the 
apparatus on board the Britannic or the Germanic, when 
either steamer is lying off Liverpool. 


LOCOMOTIVE FOR THE WESTERN RAIL- 
WAY OF FRANCE, 


Wiru our number for October 15th, we published a two- 
page engraving showing a side elevation and plan of a four 
coupled locomotive constructed from the designs of M. 
Ernest Mayer, for the Western Railway of France, and 
last week we gave on pages 339 and 342, end elevations and 
transverse sections of this same engine. This week we com- 
plete the series of illustrations, by a two-page engraving 
giving a longitudinal section and sectional plan of the loco- 
motive. As will be seen on reference to the various views 
just mentioned, the engine is of a type differing from any in 
use in this country, while it possesses a interest from 
the fact that it is of a class which constitutes the sole type 
adopted on the Western Railway of France since the year 
1857, for all kinds of trains run at speeds of from 20 to 40 
miles per hour. 

The first twelve locomotives of this class constructed in 
the year 1857, had boilers with flush-topped fireboxes, and 
the ant of the wheel base was 12 ft. 3gin. In the next 
lot of twenty engines built in 1860, the leading wheels were 
placed 9} in. further forward, and the tubes were similarly 
lengthened, the length of both the tubes and wheel ba-e 
being made 13 ft. ljim. At the same time the cylinders 
were shifted forward, the piston rods being lengthened so as 
to keep the connecting rods of the same length as in the 
earlier engines. Still later, in 1864, a further number of 
these engines were constructed, in which the diameter of the 
boiler barrel was slightly reduced and the firebox made with 
a crown raised above the level of the barrel. The pattern 
thus arrived at has since been adhered to, and altogether 
there were last year 130 of these engines in service, of which 
54 were of the latest type. 

As will be seen from our engravings the engine has inside 
cylinders, and all the wheels are in front of the firebox, the 
driving and trailing wheels being coupled. The cylinder 
are 16.56 in. in diameter with 22.05in. stroke, and the 
coupled wheels are 5 fi. 10.9 in. in diameter, whilst the dia- 
meter of the leading wheels is 3 ft. 8jin. The total wheel 
base is, as we have already stated, 13 {t. 1} in., the distance 
between the centres of the leading and driving wheels 
being 6 ft. 8ir., and between the centres of the coupled 
wheels 6 ft. 5hin. The tractive power of the engine is from 


2 
the above dimensions = 16.56" x 22.05 _ 85.29 tb. for each 


709 
pound of effective pressure per square inch on the 
The centre of the trailing axle is but 4.33 in. in front of 
the firebox, so as to lessen the overhang at the trailing end 
as much as possible, and notwithstanding this overbang 
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the United States by Mr. Matthias W. Baldwin in 1834. 
Thanks to the mechinical appliances now available, and 
the recourse which can be had to powerful hydraulic pres- 
sure to force the wheels on their wheel seats, a thoroughly 
substantial job can now-a-days be made of such an ar- 
rangement, and we uoderstand that on the Westerr Railway 
of France these axles have given every satisfaction, Up 








to last year, but one of those putin service in 1865 and 
1866 had been taken out in consequence of a fracture, and 
this axle, which was put on the road in 1867, had run 
over 185,000 miles before it failed. As will be seen from 
the detail view this axle is very substantial, the crank 
bearing being 7.48 in. in diameter by 4.33 in. long, the centre 
bearing 7.48 in. in diameter by 9.54 in, long, and the crank 
arm measuring Gin. by 8.66in. The part which eaters 
the wheel boss is 8.66 in. in diameter for part of its length 
and 7.48 for the remainder, and it is secured by a steel key 
nmieasuring 1.65 in. by 1.1 in. The continuation of the 
axle outside the wheel is similarly keyed, this extension of 
the axle not only forming the outside bearing but also car- 
rying—as shown in the sectional plan—the eccentrics and 
the outside cranks which the driving and trailing 
wheels are coupled. Io connexion with the coupling it is 
to be noticed that since 1865 it has been the practice on the 
Western Railway of France to place the outside cranks in 
the same direction as the inside cranks, instead of opposite 
to them as is usual. This is an arrangement which has 
for many years been used in this country by Mr. Stroudley 
—now of the London, Brighton, and South Coast Railway — 
and it is found to effect a material saving in the wear of 
axle- boxes and axle bearings in consequence of the reduced 
pressure upon the latter. The only inconvenience attending 
the plan is the increase in the size of the counterweighis 
which it necessi(ates, 

Owing to the construction of the driving axle the 
cylittders are placed wide apart, the distance between their 
centres being 3 ft. 2.6 in. The valve chests are outside 
them, as shown in the sectional plan and transverse section, 
Fig. 6, page 039, from which figures it will also be seen 
that the two cylinders are bolted together so as to clip be- 
tween them a frame-plate which extends down the middle of 
the engine to about midway between the driving and trail- 
ing axles, where it is united to a substantial cross-stay. This 
central frame is also connected to the side frames by the 
motion plate, as shown by the transverse section, Fig. 8, 
page 342. Unlike the central frames fitted to some of our 
broad gauge locomotives, and which only serve to steady 
the crank axle, this frame in the engine we are describing 
carries a portion of the weight, the axle-box fitted to it 
being connected to a spring below as shown in the longitu- 
dinal section, and in the transverse section, Fig. 8, page 342. 
The rubbing pieces between which the axle-box works are 
fitted with two wedge adjusting pieces, one in front and one 
behind the axle-box. The rubbing pieces on the out- 
side frames on the other hand are fitted with wedge pieces 
on the front side only. With the exception of the case of 
the central bearing just spoken of the springs for all the 
axles are placed above the frames, as shown in the side 
elevation. 

The pistons are of cast iron and fitted with two rings 
sprung into place. The guide bars are of steel and the 
crosshead is fitted with steel shoes. The mode of connect- 
ing the piston rod to the crosshead is peculiar, as will be 
rec from the longitadinal section and sectional plan. The 
end of the piston rod is enlarged so as to form a conical 
Lesd expanding towards the end, which enters a correspond- 
ingly formed hole in the crosshead. This hole is larger 
than the piston red head, so that after the latter is in place 
there can be introduced a kind of circular key in two halves 
which tills up the hole. By means of the transverse cotter 
shown the piston-rod bead is then forced back into tight 
contact with these keys, and is thus secured. The con- 


necting rod is made with a solid eye, bushed with brass, | 


at the small end, but the bearing surface afforded appears 
to us small for a non-adjustable beariag of this class, The 
lire ends are made with caps bolted on as shown in the 
vu tudinal section. 

All the stufling boxes about the engine are fitted with 
me‘ailic packing constructed on the Duierne-Dallot system. 
The valve gear, which is outside, is of the lifting link type, 
aud its arrangement is clearly shown in the side elevation 
and sectional plan. A little detail worth notice is the mode 
of fixing the slide valves on their spindles. As will be seen 
fou the secional plan, the backle of each valve abuts on one 
sive against a collar on the spindle, while against the other side 
there presses a sleeve which envelopes the valve spindle, this 





bush passing out through the front stuffing box of the valve 

chest, and being secured by a nut at the end of the spindle. 

has been adopted to do away with all 

screws within the valve chest. The engine is fitted with 
screw reversing gear as shown. 

Respecting the boiler but little need be said, as its con- 

struction and the mode of staying, are clearly shown by our 


casing is 4 ft. 7g in. long, and 4 ft. 1} in. wide. 
The inside firebox is 8 ft. 10} in. long at the top, 


and 4 ft. Of in. long at the bottom, and 3 ft. 6} in. 
wide, while the height of its crown above the 
grate is 4 ft. 7}. in. firebox stays 


tube plates, these tube plates giving a heating 
surface of 1056.1 square feet, which 

79.8 square feet of firebox surface makes the total 
heating surface 1134.4 sq. feet. The firegrate area 
is 13.25 square feet, and the chimney is 164 in. in 
diameter, The proportions of the heating surface, 
&c., are thus as follows: 


Ratio of heating surface tograte area .. 85:1 
» sectional area of tubes to grate 

Ratio of sectional area of chimney to grate 
area ... ie as ina PS Zs 


The boiler is supported at the smokebox, at each of the 
transverse frame stays, and by sliding supports at the sides 
of the firebox casing, as shown by the several transverse 
sections. On the barrel near the front end is a very capa- 
cious dome 30.55 im. in diameter, the regulator being fixed 
to the outside of this dome as shown in the longitudinal 
section. In the earlier engines of the type we are describing, 
the regulator was placed within the dome, but the present 
arrangement was adopted for getting readily at the valve. 
The smokebox is provided with a screen for arresting sparks, 
as shown in the longitudinal section, and the blast pipe has 
an adjustable nozzle of the pattern so largely used on the 
Continent. The boiler pressure carried is 128 lb. per square 
inch, and the volume of the water space is 105.6 cubic 
feet, and of the steam space 54.8 cubic feet. 

The engine is fitted with the Le Chatelier counter. 
pressure brake arrangement, the valves for furnishing the 
steam and water being shown in the back elevation, 
Fig. 7, page 342, while the position of the pipe through 
which the mixed steam and water is injected into the ex- 
haust is shown in the transverse section, Fig. 6, page 339. 
Amongst the minor details of the engine we may notice 
the plan of providing each safety-valve with a kind of 
anchor bar slung to it so as to prevent the valve from 
being blown away in the event of a spring balance failing, 
or the pressure being removed by some other cause. The 
arrangement is shown in the longitadinal section. 

The weight of the engine we have been describing is 31 
tons empty and 34 tons in working order, the latter weight 
being distributed as follows : 


tons 
On leading wheels... ‘ aS ja 
», Griving ... ; Pe 3 . 3 
», trailing ... ty ‘ soa ic 


Total = a 
Altogether the engine we have been describing forms an 
interesting example of locomotive practice, and notwith- 
standing that it belongs to atype which is not likely to find 
much favour in this country, it includes many special 
features which are well worthy of examination. 








NOTES FROM THE SOUTH-WEST, 

Glamorganshire Canal Company.—A special r 
the shareholders of this eompany has been held at Gs 
Mr. R. T. Crawshay, C hia, in the chair. T 
was called by the ion of the committee, 
it impossible to pay the shareholders the divi 
cent., which had been paid to them hi 
seeing that trade was gradually but i 
unhook peeguntls sihepe tee 
munication— a 
shareholders. This scheme was 
struction of # large sea lock, to be converted 
it was thought desirable, and to connect 
railway. ‘To carry out this scheme it w 
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to form an entirely new company, to whom be 

the sea lock, and so much of the canal as lay within 
Cardiff, and Age _— — that this could be done on such 
| terms as would, with the working of the remaining of 
| the canal, enable them to pay a dividend to the 1 pt 
pany of 8 per cent. The shareholders desired to see a 
ee _ ee showing the — cash i , and 
or purpose meeting was adj bat the new 
scheme met with general approval. —? 

The North Wales Collieries,—At another of the largest 
of the North Wales collieries, that of meen, Gree 
have resumed work at the reduction demanded, their notice 
being invalid in consequence of no signatures being attached 
to it. Work has also been re at some of smaller 


i 


Ironworkers’ Meeting at Merthyr. ~ At a meeting of 
colliers and ironworkers held at Merthyr, Mr. Kane and 
Mr. Halliday attended. Resolutions were passed condemn- 
ing the disiranchisement of the men who accepted parish 








Froome Valley Railway.—A meeting of the inhabitants 
of Winterbourne and district has been held to take into 
cumbfnntow 0 exvpeats Fesene Voluy Belew. Mr. 8 
W. Yockney, C.E., of London, one of the con- 
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capital raised for the purpose 

. Farther expenditure is still deemed necessary, 

directors recommend that further capital be raised 

under the Gloucester and Berkeley Canal Act, 1874. The 

revenue for the half-year has been c eable with the full 

interest on the whole of the new capital. The e in 

hand amounts to 74871. ; and the directors recommend the 

payment of a dividend of 2 per cent. for the half year, or 

at the rate of 4 per cent. per annum, leaving 1412/. to be 
carried forward. 


Llantrisant—In addition to numerous works now in 
course of erection at this place, a new foundry will shortly 
be opened by Messrs, Sylvester and Gibbins for making 

ee ee Bere, and also for doing 
all kinds of engineering repairs. 
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ing held at the Guildhall some few. weeks since, that the 
cakes weed bo with as ily as possible, the 
fire, and the are exhibiting 


spected by Colonel Yolland, and the Board of Trade certi- 
ficate granted, has been opened for traffic. The work has 
os mgeee out by Mr. C. D. Sewell, contractor, of 
under the general superintendence of Mr. W. A. 

assisted by Mr. Brooks. Mr. Sewell has had 
very extensive contracts in laying tramways and paving 
worksin London and elsewhere ; hence the very itious 
and substantial manner in which the extension been 
New cars have been provided and a large 
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countries so wéll known to of all ranks 
—— The height of the Nile even is the sub- 
ject of numerous to the London press, but 


telegrams 

who would care to learn the height of the Sone or 
Tungabudra, or even know to what rivers those 
euphonious names apply? The recent unreasoning 
panic in Egyptian affairs is, therefore, more a matter 
poten sper etet-the knowledge arparetl 
0 er t y 
advan- 


sound and extensive is often 
The natural wealth and exceptional physical - 
tages of Egypt have many been urged by the 


P 

friends of the country during the recent panic, but 
until the letter of Mr. Fowler appeared in the Times 
of the 28th ult., no specific facts were adduced which 
would enable an investor to put an approximate 
money value to the future resources of Egypt. The 
required information came the more appropriately 
rac be 3 engineer, since ley or age —- — 
adopted an e i in the development 

his country, mma | ae to Mr. Fowler arranges 
with him as his consulting engineer the general scope 
and leading details of works to be carried out, and 
provides fora p competition between the lead- 
ing manufacturers of the chief European nations. 

. Fowler takes a sanguine view of the future 
resources of Egypt, and although he carefully 
abstains from imposing his views upon investors he 
nevertheless submits certain facte within his own 
knowledge to their consideration. He points out 
firstly that a large proportion of the debt of 
is due to the construction of gigantic works such as 
the Suez Canal and Alexandria Harbour, which 
though not immediately profitable in the com- 
— sense of — Pr essential to myn on 

evelopment—works in short a to the 
making of roads, the rs other costly 
preliminary operations, which an ordinary 


prietor would undertake for the development of his |. 


estate. Further, Mr. Fowler calls attention to the 
fact that all works of this. character required in 
Egypt are now practically complete and paid for, 
and that the future ex iture can be restricted to 
such works as will yield immediate and adequate 
returns. Improved means of irrigation is evidently 
in Mr, Fowler's opinion the present requirement of 
Egypt and the source of its future increased welfare. 
From recent surveys and investigations Mr, Fowler 
has been led to the conclusion that 600,000 acres of 
desert land may be easily and profitably brought 
under cultivation, and he states that the annual 
value of the crops on these lands would probably 
range from 8/. to 12/. per acre. Again, with a pro- 
per system of irrigation the manual labour at present 
expended in raising water for the lands—the money 
a of which is equivalent to no less than one-half 
the crops—would be almost entirely dispensed with. 
A gradual increase of revenue from the land tax of 
several millions per annum is thus indicated, and 
the elevation in the status of the Fellaheen from 
drawers of water to cultivators of the soil, and the 


= enrichment of all Egyptians, would also follow. It 
rebed- é _ poem race | will be interesting to see how far these sanguine 
oy Auxiliaries 351 hj - way ot mh iy gan cc the 359 anticipations of the Khedive’s engineer are justified 
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We give with the present number a@ double-page plate of 


a arta, ~ ag Locomotive for the Western Railway of 
France, The description of this Plate will be found on 
page 359, 
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THE RESOURCES OF EGYPT. 

WE are frequently as a nation with 
our gy as to Indian affairs, ona: oes without 
reason, for the av Englishman pro y acquires 
his stuatteripg of Indian a at school and 
forgets it subsequently along with his mathematics 
and Greek, Sach a charge could not be sustained 
against us as regards Egypt, for there are few 





38 | in proportion to the area of the land under cultiva- 
nes | 100s it is rather more densely populated than the 


United Kingdom, Last year the area under culti- 
vation was at the rate of a little more than one acre 
per head of population in the United Kingdom, 


3ss7| whilst in Egypt with:a population of about one- 


sixth the acreage was rather less than one per head. 
The relative productiveness of the land of the two 
countries is, of course, beyond comparison in favour 
of Egypt. In our own country monn pasture 
land constitutes a large proportion of whole, 
whilst in Egypt not a piece of turf is to be found 
unless perhaps in the ieh, or in some of the 
Palace Gardens. With soil so rich that a heavy crop 
of Indian corn, and another of wheat, or eight crops 
of clover may be raised from the same land in a year, 
a of park land is a luxury not to be 
Perhaps nothing strikes the traveller more on his 
first visit to ‘than the thick of 
which he uniformly ex over the 

whole surface of the country. In England we may 


travel by rail hundreds of miles of country. 
ol adet ts a hon ontin i time, see 
nothing more than an i with 


his team, or a solitary rustic, acting as a scarecrow 
to the birds—the only other animated things to be 
seen. eet 

harvest, the country “ creeps” with , bu 
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inundation of the Nile. The fertilising 
of the water are due, a Letheby, 


| 


At Low Nile the solid matters in amount 
pean we ig ey Shag woh Nile the 
, or about dow 


increased 
of the cultivated land, it is necessary to be satisfied 
that there is sufficient water in the river for irriga- 
— , and that it can be conveyed to the 


ta. 

In June, 1873, the velocity and sectional area of 
the Nile when at its lowest was measured in a very 
exact manner, and the results showed a minimum 
discharge of 12,600 cubic feet per second. The 
river rarely falls so low as it did in 1873, and the 
minimum in all years applies but to a few 
days. Thus a fortnight after the 
measurements were taken the 


canals will satisfy any one interested that there is 
a nT ee ee ee 
the year for the irrigation 


the water is to be got to the land with the least ex- 
penditure of labour. 

The general fall of the Nile Valley and of the 
river itself is at the rate of about 5 in. per mile, and 
the land falls from the river bank towards the desert 
at the same inclination. A more rapid fall would in 
some respects have been advantageous, but as the 
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engaged in raising the river banks, but though the 
direct overflow of the Nile was thus successfully 
frustrated, the of infiltration went on un- 
checked, and many valuable crops were destroyed. 
The irrigation works at present in operation in 
Egypt may be roughly comprised under two heads, 
viz., Canals Sefi and Canals Nili, corresponding re- 


spectively to the perennial and inundation canals | gre 


of our Indian nomenclature. In the former canals 
the depth of water is about 3 ft. at lowest Nile, in 
the latter the depth of excavation is only from 12 ft. 
to 15 ft., and, therefore, the bottom is far above 
Low Nile. The headworks consist generally of a 
substantial barrage or brick viaduct with openings 
from 10 ft. to 15 ft. wide, closable by vertical planks 
or sheet piling. At intervals down the canals similar 
barrages are placed, by closing which the level of 
water is ieek to a sufficient extent in some instances 
to inundate adjoining lands, and in others to ma- 
terially reduce the height to which the water has to 
be raised by manual labour or otherwise. This 
system involves considerable work in clearing the 
canals periodically of sedimentary deposits, which, 
had the flow been constant, would have been carri 
on to the lands inundated, to the great advantage of 
the latter. Great improvements have been effected 
by His Highness the Khedive, and the extension of 
the irrigation canals alone have, Mr. Fowler states, 
involved the excavation of 65 per cent. more ma- 
terial than the whole of the Suez Canal, Still in 
the summer season water is not only scarce but 
what there is of it has to be raised by sakiehs, or 
primitive chain pumps worked by buffaloes, by 
shadoofs, or the still more primitive bucket and 
balance-beam system, and when the lift is very 
small by the altoway, which is nothing more than a 
simple basket swung backwards and forwards by a 
couple of men. Cornish pumping engines are also 
to be found on the banks of the Nile, but centrifugal 
pumps driven by portable engines are far more 
common. Whichever system of raising water may 
be in use the cost is a most serious tax upon the 
land. As a consequence, between May and July 
much of the land lies fallow, for the ground is too 
hard to be ploughed without previous inundation. 
From want of water during these months some of 
the villages are occasionally in a bankrupt state, 
unable to pay the Government taxes or to obtain 
necessaries. ‘The whole scene is, however, at once 
transformed upon the appearance of a portable en- 
gine and centrifugal pump, the proprietor of which 
will perhaps graciously accept one-third or one- 
half of the produce in return for watering the land 
three times, 

The ordinary charge for watering once is at the 
rate of 20 francs per feddan, or acre, for land si- 
tuated close to the pumping station, and as much 
as 40 francs for land four or five miles distant. It 
is stated that the loss from infiltration and evapora- 
tion renders the last sum the least favourable bar- 
gain to the proprietor of the pump. When the 
water is cee by means of the Koieet each feddan 
requires the services of two men for about one hun- 
dred days, assuming the crop to be doora sefi, or 
the summer growth of Indian corn. 

It will be apparent enough that there is room for 
a considerable addition to the resources of Egypt, 
if at the present time from 3/. to 6/. per acre is 
expended in watering, which in India would cost 
but as many shillings in the districts where high 
level canals have been constructed. All that is re- 
quired in Egypt is a constant supply of water to the 
main canals, at the same height, and in the same 
quantity as obtains when the Nile has risen from 
12 ft. to 15 ft, The measured flow in the Menoufieh 
Canal, which has a bottom width of 200ft., with 
its headworks — at the apex of the Delta, was 
but 360 cubic feet per second in June of last year, 
and no less than 6300 cubic feet two months later. 
The minimum flow in this canal should not be less 
than 4000 cubic feet per second, which quantity 
could be well spared from the Nile when at its 
lowest, and if the level of the water in the river at 
the intake of the canal could be raised about 14 ft. 


the required quantity would flow down the canal at/| be 


a sufficient height to irrigate almost the whole of 
the lands without pumping. The same remark ap- 
plies to the main cena having their intake at the 
same part of the river, and irrigating the lands on 
the right and left banks of the Damietta and Rosetta 
branches respectively. It was with a view to obtain 
this desideratum that the grand barrage of the Nile 
was projected and constructed. This work may be 


shortly described as a couple of massively con-' 


tructed brick viaducts carried across the two 


we eit ve on the said 
132 or openings 0 ut span, i 

ings being closeable by iron sluices of some- 
sy iar construction. It was originally in- 
te to back up the water by this structure t 
15 ft., but owing to defective foundations it has not 
been deemed prudent to submit the barrage to a 
ater stress than that due to a head of 3 ft. to 5ft. of 
water. If the could be completed in an 
efficient manner the problem of improved irrigation 
would be to a great extent solved. The extension 
and enlargement of afew canals would be all the 
additional work required to supersede the greater 
proportion of the ee ing now going on, and 
to reclaim a large addi amount of land from 
the desert, 

Our space only admits of a very brief reference 
to the nature, rotation, and value of the crops grown 
in Egypt. To illustrate these matters we will cite 
as an example the practice on an actual estate in the 
Delta, exactly 1000 acres in extent. This, as regards 
farming ations, is usually dealt with in three 
partiaan te teas of which, 300 acres in extent, is 


ed | sown with cotton in April, and about nine months 


subsequently with berseem, or clover, The second 
rtion, 350 acres in area, is sown with doora, or 
ndian corn, in July, and with wheat or barley 
about three months afterwards. The remaining 
350 acres is for a of the year under clover and 
for a certain time fallow. The number of water- 
| ings the above crops receive in the year varies from 
two to eight, and the total is equivalent to a single 
watering of 6750 acres. It is stated on good local 
| authority that the required supply involves the con- 
stant working day and night of a }2-in. centrifugal 
we delivering nominally 2000 gallons per minute. 
*robably five inches in depth would be an ample 
allowance for each watering, and this, without 
reckoning waste, would be provided for by an 
average discharge of 1500 gallons per minute. Coes 
no less good local authority it is stated that the value 
of the above crops when raised would average from 
12/. to 13/. per acre. 
The facts and figures advanced in the present 
article will be sufficient to prove that the present 
roduce of the land in Egypt is no measure of her 
uture resources, but that by judiciously designed 
and economically executed irrigation works, the 
profitable returns of the land under cultivation may, 
in many instances, be doubled; whilst an addition, 
amounting to no mean percentage of the total area 
of the land may by the same means be reclaimed 
| from the desert. 








LONDON WATER SUPPLY. 

Tue Metropolitan Board of Works initiated at 
their meeting last Friday an important step 
toward a very great advance in the sanitary condi- 
tion of London. A re was brought up from the 
Works and General Purposes Committee. i 
Committee reported on the resolution of the Board 
passed on the 8th ultimo, which advised on the in- 
troduction of a Bill, during the next session, for 
amending the Acts relating to the supply of water to 
the metropolis. In stating the senate of their de- 
liberations the Committee observed that the charges 
for water at present made are regulated by the 
‘annual value” of house property, and consequently 
such charges are the subject of constant fluctuations, 
according as the nominal or real value of such 
a is increased or diminished. On the other 
and the actual consumption of water has no co- 

relation with such fluctuations. 

In regard to the term “ annual value” the Com- 
mittee considered it as open to much question, as it 
does not appear that it has ever been judicially de- 
cided whether such means ‘ ” or * net” value. 
It ap , therefore, desirable that the whole sub- 
ject should be submitted to the consideration of Par- 
Soon nt, especially as there is reason to believe tha 
the valuation lists, which will come into operation 
next April in the metropolis, will show a very great 
increase in the value of house property; conse- 
quently, should the existing basis of the water rate 

retained, the cost of water per house would be 
greatly increased without any corresponding increase 
of consumption. 
| In respect of the amount of consumption 
| house the Committee considered it desirable that 

the consumers should have the option of being sup- 
plied by meter, the charge being regulated by law in 
a manner similarly followed at the present time with 
ted that a 








oo 998 to gas. In conclusion, they 


illshould be introduced into Parliament “toalter the 
terms on which water is supplied to the metropolis, 
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the existing basis of actual value having been found 
to be uncertain in terms, and unequal in results, and 
water companies henry, neh a higher 
hen there has been no consump- 
; also to for the right of the consumer 
su by meter, and generally to make such 
amendments as the circumstances of the metropolis 
may require ; and further, that the solicitor be in- 
to retain such legal and scientific assistance 

as may be requisite in connexion with the Bill.” 

We have given the text of this recommendation 
verbatim, or nearly so, for reasons that will subse- 
— appear obvious. Mr. Ri n moved 
the adoption of the report, entering into a general 
ex ion of the reasons which had induced the 
Committee to arrive at their conclusions. The most 
important part of his speech was that in which he 
stated that great difficulties existed in getting the 
water companies to adopt the meter system. The 
present system was that a householder might have 
a meter provided he agreed to pay a minimum of 5/. 
annually, but of course such would be entirely use- 
less as re the majority of consumers in the me- 
tropolis. He added that, while the object of the 
Committee was to serve the consumers, they were not 
purposing to interfere with the interests of the com- 
| panies, the intention being to secure justice to all 
parties. After remarks to a similar tendency, on 
the part of several members, the report was agreed 
to with only one dissentient, and it was consequently 
remitted to the Parliamentary Committee. 

The Metropolitan Board is thus committed to de- 
cisive action during the coming session in respect to 
the regulation of the Gas and W ater Companies of the 
metropolis. In each case they have to secure im- 
provements in the quantity, quality, and price of 
these two necessaries of London life, and toa very 
large extent the principles of legislation are analo- 
gous in detail for both matters. In regard to the 
quantity of water, it does not seem probable that 
any increase can be reasonably expected or in fact 
required. Butin re to quality some improve- 
ment should be asked for. It is true that with the 
few exceptions of Glasgow, Manchester, Leeds, &c., 
places that are situated in localities where the best 
possible supply of water in quantity and quality 
can be obtained, the metropolis is eminently in an 
advantageous position. But still it must be borne 
in mind that about half its supply is drawn from the 
Thames. The water thus obtained is necessaril 
polluted with sewage, and by other causes to whic 
we referred in an article on ‘‘ Land Drainage” last 
week, It may be a question how far mutual action 
on the part of the Metropolitan Board and the 
Thames Conservancy might result in improving the 
supply of South London. 

Another and important question that will have to 
be discussed is that of the intermittent and constent 
supply system, and on this will depend the question 








This of price. In London the waste of water through 


the all but general intermittent system is now enor- 
mous, and this waste the ratepayer has to pay for 
to recoup the companies for the expense of pump- 
ing, &c. Leakage by defective fittings is another 
cause of the present high water rates, consequently 
the consumer, who has good fittings free from leak- 
age, has to pay for the gross neglect of his neigh- 
bours. The experiments carried on by Mr. Deacon, 
at Liverpool, have shown that by proper precaution 





two-thirds of the water supplied on the intermit- 
tent system may be saved by adopting the constant, 
and this without in any way affecting the sanitary 
| condition of the district. 
Another highly important question that will have 
to be discussed is the supply of water for the ex- 
| tinction of fires, which at present is seriously de- 
fective. Within a radius of a mile or so of St. Paul's 
Churchyard the present means of extinguishing a 
large fire is very limited, and if one of a serious cha- 
racter were to break out between Aldgate and 
Charing Cross, among the densely-built congeries 
of courts and alleys, into which no fire-engine could 
enter, there is a great bility that a fires at 
Chicago and Boston would be ecli in magnitude 
and loss of y, if not in the extent of area. 
It is highly important, therefore, that in dealing in 
future with the supply of water, the exigencies of 
the fire element should be well provided for. 
Another question that seems to have almost 
entirely escaped notice is the power which the 


companies to cut off the supply if the 
water rate bs not paid in due time by the tenant. 
So far as we are aware the East London Water 








Works Company have been most inent to 
exercise this power, the consequences of which, 
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especially in the summer time, may not only be- 
come serious but even extensively fatal. Now 
that the water-closet is universal in London, 
an abundant supply of water is essential to every 
household, for if the drains be not constantly 
flushed, the refuse will not only accumulate in them, 
but also fill the sewers or impede 
of sewage through them. We ho 
will not fail to pay very careful attention to this 
int 


point. 

In respect to the general sani aspects of the 
question, it has long been i ke very exten- 
sive storing and filtering beds tend to purify water 
that had previously been contaminated by sewage, 
as for example, water obtained from the Thames. 
This result is due to the gradual action of atmo- 
spheric oxygen on the suspended and dissolved 
organic matter. Hence, although the metropolis 
cannot, at present, be supplied by water in the way 
that Glasgow is favoured by its local position, 
science shows how such an advantage may be ap- 
proximated to, and thus many of the sanitary evils 
of the metropolitan supply may be obviated. But 
while the water being supp ied may be thus purified, 
it will be necessary that the Board should have the 
power to control all butts, cisterns, or other re. 
ceptacles in use in houses by inspection, renewal, or 
removal, for at present these abominations are fruit- 
ful sources of danger. 

We have thus glanced at some of the most impor- 
tant points involved in the future of the London 
Water Supply in the hope of exciting attention 
thereto. there is plenty of time before the 
next session of Parliament, we trust that the Board 
will not be content with presenting a palliative, but 
rather seek a curative Act in their proposed mea- 
sures. 


AMERICAN BESSEMER PRACTICE. 


Sixty-two heats, yielding 325 tons of ingots, out 
of one pair of 5-ton Bessemer converters, in twenty- 
four hours, is a very remarkable performance, 
especially when it is part of a week’s work yielding 
1317 tons of ingots, This however was the run of 
the Bessemer plant of the North Chicago Rolling 
Mill Company, for the week ending October 9th, 
1875. ‘The following are the particulars : 





Monday, October ¢...... {woe 21 4 “~ 
Tuesday “0 D jpsiees 1 Nhe a 20 a ” 
Wednesday ,, 6....... { Nicht ” 30” ng 
Thursday », 7... {Niche ” 9p” } ™ 
Friday ” 8 ...... 1 Niche - 31 ‘ j wo 
Saturday ,, D scons Half day ,, 16 ,, = 

"253 


Blast was put on the cupola at 4.30 a.m., Monday ; 
and the cupola was dumped at 1.20 p.m. Saturday : 
time 125 h. 50 m. On Wednesday and Friday two cu- 
polas were run at the same time ; on the other days 
one cupola furnished the metal for each turn. 

The performance of the same company’s rail mill 
during the same week was somewhat remarkable, 
seeing that it has only 8 heating furnaces, charging 
9 blooms each. During one period—two turns— 
of 20 h. 38 m. total time, or 20 bh. 4m. actual time 
of rolling (=1 m. 12 sec. per rail) 1010 blooms were 
by 15 passes made into 270 tons of 30 ft. 60 Ib. 
rails. Of second quality rails, there were one-half 
of one per cent, ‘Lhe superintendent of the North 
Chicago Works is Mr. John C. Parks. ‘The 
manager of the Bessemer department is Mr. Robert 
Forsyth. 








ON THE USES OF STEEL.—No. VIL 
By J. Bazsa, Naval Constructor, Lorient. 

PRoFiLep plates and bars are often subjected to 
hammering of greater or less intensity, either to 
dress the plates, or to bring them to a desired form. 
‘The shock of the hammer producing a pressure at 
the point struck, we may conceive that the action 
thould cause effects similar to those of the shears 
and the punch, but the effect’ thus produced should 
be of less importance, since the pressure exerted is 
generally insufficient to exceed the limit of resistance 
to ru . 


In order to ascertain the effect produced by | this 


hammering, test bars were cut from Creusét 
angle irons, and submitted cold to a violent hammer- 
ing over their surface; under this operation the 





extension of the metal was about 7.5 per cent., the 
bars were then reduced to a uniform section, and 
placed in the testing machine. With six bars 2.36 in. 
wide, that had been thus tréated, a mean resistance 
to rupture was obtained of 34.1 tons with an ex- 
tension of 9.7 per cent. Thus the hammering had 
perenny 3 aenaaervaioer tomes y we Patan yor tee 
angle iron 
is 28.97. As to the power of extension, a pro- 
i OS pe Cee ee eee the 
a ~ ‘ oar bars showing at J 
elongation of 9. cent., we have a 
17.2 per cent. instead of 24.5- The elasticity of the 
m was thus greatly modified 


Lastly it ma pelle Bo ry rl Pla 

more difficult to file after than before , 
thus showing that the hardness had been 

Here then we have all the phenomena of tempering. 
The hammering, as may be supposed, acts in the 
same manner as punching, only with less intensity, 
Under theinfluence of pressure, to which the portions 
struck are subjected, the combination of carbon is 
more or less solved at all their points. 

This experiment with hammered bars was 
with C’*, C™ plates from Creusét, but test 
only .787 in. wide could be obtained. With the 
first a resistance of 31.7 tons and an extension of 
6 per cent, was registered, with the second 28.9 tons 
and 10 per cent. extension. From these scanty 
tests it would appear probable that, in spite of their 
low carburation, these plates are affected by ham- 
mering in the same manner as those employed at 
Lorient. 

If the steel test bars could be tempered to a de- 
gree sufficient to solve all the carbon which they 
contain, they might be subjected to a and 
general hammering without any sensible varia- 
tion in their tenacity being indicated, They would 
lose only a part 
ea iy to the portion absorbed under the 
blows of the er. As another consequence of 
the ideas ex above, bars hammered as before, 
and annealed, ought to recover by this single fact 
their tenacity and original elasticity. Bars treated 
in these <ontuiiens, that is to say, hammered over 
their whole surface, then heated to cherry red, and 
cooled slowly, have shown an effective mean resis- 
tance of 29.9 tons, and an extension of 23 per cent. 
They were thus restored completely to their ori- 
ginal condition. In the preceding experiments, 
the test bars were hammered as regularly as pos- 
sible over their whole surface, so that a metal prac- 
tically homogeneous and equally tempered was pro- 
duced. In practice, plates and profiled bars are only 
subjected to pan ome Sng certain portions of 
their surface. After this local hammering, the 
iron should present indications of faults in homo- 
geneity analogous to those observed after punch- 
ing, that is to say, an ap t reduction in tenacity. 
This experiment is a difficult one 
to make on test bars, because this 
diminution in tenacity ought to 
be considerable to be perceptible 
at rupture; the metal supplied by 
the two manufacturers already 
named, although of a remarkable 
homogeneity, shows at various 
points differences in resistance, of 
the same kind as those produced 
by hammering. 

The following experiment indi- 
cates approximately the effect of 
local hammering. Bars .472 in. thick 
from Terre-Noire, were subjected 
to the pressure of a short punch 
-748 es he pressure was 

rod y an hydraulic press, 

e punch casi into the plate, 
which presented a depression of 


.039 in. at the point com 

but no hole was anon the bert 
were then squared up, and subjected 
to ing tensile strain. Fig. 44 
indicates the mean form of the 
ro ey hg pressed I wil be 
represen com part. It wi 
seen from figure that the portion around this 
circle is not deformed in the same way as the rest 
of the bar. Tho beeches sensi Caeaben 31.7 tons. 
The extension averaged 18 Fx Byers a little less 
than that of the plates in their natural state. In 








their extensibility at rupture, |i 


of about 1.9 tons. 

Another similar experiment was made to show 
the injurious influence of caulking when too short 
rivets are employed. Bars 2.36 in. wide with a 
drilled hole of .708 in. in diameter, were fitted with a 
rivet which was violently hammered, so as to leave 
the impression of the tool in the metal. The 


: 
; 
f 
: 
: 


homogeneous bar, and rupture would take place at 
pad mee under a load considerably less than that 
could have sustained. 

When the hammering is not severe a very slight 
rat oy ny on the surface is produced, and the same 

t is obtained - hammering over a large sur- 
face. When a steel plate or angle iron has to be 
subjected to this it is advisable to 
the shock over as an area as ible. Plates 
and angle irons that have been mered, and 
afterwards annealed, cease to show any of the effects 
just described ; the temperature to which they are 
raised, restores the lost elasticity, and the slow 
cooling allows the dissolved carbon to separate 
a & way as to form a homogeneous 
metal. absence of homogeneity resulting from 
hammering will also sometimes produce more rapid 
wear in the plates on account of the galvanic 
currents which are developed. 

Independently of the operations already de. 
scribed, steel plates to be brought to their definite 
form have to be subjected to various processes 
of dressing or rolling, and of moulding, either in a 
hot or cold state. former of these imay be con- 
ducted under the hammer, or in a rolling mill, In 
the former case the metal is subjected to all the per- 
nicious effects of hammering already described, and 
this ought to be avoided as far as possible, unless 
followed by annealing. In the latter case a rolling 
mill with three rolls is used, In the first pass 
through this machine the metal is bent into a uni- 
form curve, which the second pass in the opposite 
direction removes, By repeating this process a suffi- 
cient number of times all irregularities on the 
surface of the plate disappear. By this means the 

late is subjected to a minimum and regular de- 
ormation, and to a general pressure, which main. 
tains the fibres in the same condition and sets up no 
injurious action of local tempering. With this 
machine also a curve can be given to the plates in 
the direction of their width. This process has 
been employed almost exclusively for the steel plates 
pag ay at Prag enters ost them 
to be as mildin quality after the as before. 

Plates which cannot be brought to the desired 
form in this machine, should be gradually bent by a 
uniform pressure ing over a certain distance 
at each operation. If be done with care the 
metal remains almost unaffected, and only a gar 
- SS will te been ee most 
of such cases annealing is unnecessary. it be im- 
possible to form the without hammering, with- 
out local great intensity, or if the change 





of form is very considerable, it is te proceed 
systematically and with care to avoid fracture duriug 





































































wes Sess eh 
> +~ 


aoe 


oo 


LP eg 


wees 


* 


Carpe ewe: 


COP ORF Bei 









364 


ENGINEERING. 


_[Nov. 5, 1875. 





the work. The hammering ought to be confined to 
light blows over the largest possible surface, so that 
the change of form will be very gradually effected. 
Lastly, when the plate is finished, it should be an- 
nealed immediately, because plates in a condition of 
unstable equilibrium are especially exposed to - 
ture from outside influences, and the more so the 
longer they remain in this state. 

Heating steel plates requires special care, and it 
has been long admitted that they must not be 
treated like iron plates. Let us consider what passes 
within a plate heated over a larger or smaller area in 
a forge tire. Whilst the fibres of the outer part 
which remain unaffeeted by the fire preserve their 
normal conditions and dimensions, the portion 
raised to a high temperature expands and com- 
presses allthe metal around it. ‘This compression 
produces a local tempering, and a a defor- 
mation around the parts heated. When the plate is 
drawn from the fire, the fibres previously com- 
pressed and tempered, are subjected to a gradual 
tensile strain producing an alteration in the elasticity 
in a direction the reverse of the preceding, and 
more intense as cooling goes on; but the effect of 
the tempering resulting from the original pressure, 
will not be lessened by this tensile strain. The 
heated portion, on the contrary, is only —— to 
compression when it is in the fire. In cooling it is 
subjected only to an effort of extension, arising 
from the resistance that the exterior deformed fibres 
oppose to contraction. A plate, originally homo- 
geneous, will therefore be found, after having been 
in the fire, in a condition quite different to its 
original state, If then its form be changed to a 
very slight dégree, the different fibres work in har- 
mony no longer, some of them exceed the limit of 
resistance, and the plate yields under a slight strain. 
‘These fractures arise sometimes from causes abso- 
lutely insignificant, the blow of a hammer, the 
stroke of a chisel, the reduction of temperature 
through a few degrees, Kc. 

It should moreover be remarked that fractures 
most frequently take place, not in the part of the 
plate exposed to the greatest heat, but in an adjacent 
portion, that has been tempered, and which has to 
sustain, in this condition, during cooling, a perma- 
nent extension. Experience clearly proves this. 

Local heats ought then to be avoided as much as 
possible; if however the definite form has been 
given to the plate by this means, and without acci- 
dent, it should be immediately annealed, care being 
taken to bring up the heat gradually, since any 
sudden increase of temperature, at a point where the 
molecular tensions are already exaggerated, would 
induce rupture. 

When the plate has been carefully worked, these 
irregularities are trifling, and it may be safely placed 
at once in a furnace at cherry-red heat, Rupture 
could only take place if the plate was in a state of 
very unstable equilibrium when placed in the fur- 
nace ; it is under these conditions that annealing 
has been carried out at Lorient. After the plate 
has been heated uniformly to a sufficient tempera- 
ture, it may be allowed to cool slowly, and the in- 
jurious effects of local heating will be entirely de- 
stroyed ; homogeneity will be re-established. 

When it is necessary to heat a steel plate at any 
point, it should be done—in order to diminish the 
danger of fracture—in a charcoal fire, charcoal 
brought to an intense heat being laid upon the part 
which is to be most highly heated, the heat being 
gradually reduced on all sides of this point; by this 
means a gradation of temperature is secured from 
the lowest to the highest points. Equally all local 
cooling should be avoided, which will ‘apo 
like local heating, injurious effects, though not so 
intense. 

If raised to a sufficient heat, steel plates may be 
hammered without inconvenience, but when a plate 
is hammered from the moment it is at red-heat, 
until it is cold, the effects are at least as injurious 
as those resulting from cold hammering. The blows 
of the hammer on a hot plate maintain the solution 
of the carbon produced by the temperature, whilst 
cold hammering only solves the mixed carbon, It 
will be seen, therefore, that in the case of hammer- 
ing prolonged from the moment when the plate is 
at red-heat, until it is cold, the final solution is 
greater than in the case of cold hammering. 

In hammering hot steel plates, the operation 
ought, therefore, to be stopped whilst the tempera- 
ture is still so high that the carbon may separate 
itself on cooling. With this precaution no dan- 


PATENTS.—No. V. 
NOTES FOR THE GUIDANCE OF INVENTORS, 
By W. Lioyp Wise, A.L.C.E. 


UNITED KINGDOM — (concluded). 

WE now come to consider the remedies open to a 
patentee in case of infringement of his rights. 

Under the old law, as it must now called — 
since the Supreme Court of Judicature Acts have just 
come into operation—a patentee, in the event of an in- 
fringement of his patent, had the option of either 
going to a court of common law for damages, and an 
injunction against the infringer of his rights, or to 
a court of equity. Care had to be taken in select- 
ing which court to go to. Though under the 
powers conferred on the common law courta by the 
17 and 1§ Vict., injunctions could be granted at any 
stage of an action at law by a judge in chambers, or 
by the court, and accounts could be taken, yet as a 
matter of practice a court of equity was more con- 
nisant of injunctions, and an application would 
generally be made to the Court of Chancery if pos- 
sible. Lf a patentee made application to a court of 
equity for an injunction to restrain the infringement 
of his patent, the court would — in practice, 
unless he had proved the validity of his invention 
and his title to the patent first in a court of law, 
refuse the application until an issue had been 
tried, for fear that an irreparable injury might be 
done by its injunction. 

In cases, however, where the patentee could make 
out a primd facie case, and the infringer was a person 
without the means of paying damages, the Court of 
Chancery would render aid by an injunction in the 
first instance, as also in cases where the validity of 
the invention and the title to the patent were ad- 
mitted by the defendant, or where the patent was 
of many years standing, and previously undia- 
puted, 

No estimate can be given of the costs of a patent 
trial ; those costs will vary according to the nature 
of the invention and other circumstances. Under 
the old practice in one case tried at Westminster, and 
which resulted in a verdict for the plaintiffs, the 
patentees’ costs were 747/. In another case tried 
at the Guildhall, verdict for the defendant, the 
patentees’ costs were 280/. In the great case in 
Chancery of Youngr. Fernie, known asthe “ Paraffine 
Oil Case,” in which questions of fact were tried 
without a jury, the patentee’s costs amounted to 
15,492/. ; the trial lasted 33 days. It has been stated 
on good authority that the costs might have been 
reduced by one half had there been a scientific 
assessor to assist the judge. 

The various trialsin reference to Bovill’s patent for 

‘‘ Improvements in the Manufacture of Flour,” cost 
upwards of 60,000/. Enormous sums were also 
spent in litigation regarding Betts’ patent for the 
manufacture of capsules. The costs of patent cases, 
however, are not higher, as a rule, than the eosts of 
other cases, such as questions of nuisances from 
works &c., in which scientific witnesses are necessary. 
Having glanced at the mode of procedure up to 
the present time, it will be well to point out what 
may be hoped for from the Supreme Court of Judica- 
ture Acts coming in force, and it appears, on the 
face of the Acts, that they will be for the benefit of 
patentees, 
In the first place there will be no fear of a plaintiff 
making much error in the court to which he applies, 
for the courts of Common Law and Chancery, as 
separate courts, no longer exist, but all form divi- 
sions of one court, namely, the High Court of 
Justice, a court in which law and equity are in- 
tended to be concurrently adastalatered Prevision 
is made however for distribution of particular busi- 
ness to particular divisions of the court. Yet should 
the plaintiff make an error as to the division of the 
court in which he has commenced his proceedings, 
instead of his being, asheretofore, obliged to abandon 
his proceedings, pay his adversary’s costs, and begin 
de novo, the court, or a judge of the division in which 
he has instituted his suit, upon being informed 
thereof, and on a summary application, and at any 
stage of the cause, may direct the eause to be trans- 
ferred to the division of the court to which the 
cause ought to have been assigned, or the court or 
judge may retain it to be tried in the division in 
which it has been commenced, and all steps and 
proceedings whatsoever taken by the plaintiff or any 
other person in the matter, and all orders, will be 
valid to all intents and purposes, as if the proceed- 
—- been commenced in the proper division. 





gerous consequences will follow, 


commenced in the same way, namely, by a writ of 
summons, but this writ of summons is not the old 
form used at common law, though very similar. 
The old writ, declaration, and pleas are all 
as well as the commencement of a suit in Chancery 
by bill and answer. The plaintiff indorses on his 
writ of summons a statement of the nature of his 
claim, or of the relief he prays and remedy required, 
and a copy has to be served, personally if possible, 
on the defendant, and if not, substituted service is 
allowed as under the old Act. The defendant will 
be called upon to appear in eight days, and should 
he make default in so doing in cases where the claim 
is for a liquidated amount and is specially indorsed 
on the writ, final judgment will be signed against him, 
On the defendant appearing the cause is to proceed 
to trial on a statement of complaint by the plaintiff, 
and the defendant's statement of defence. These are 
substitutes for the former pleadings, and intended 
to give to the court a clear and concise statement 
of the matters indifference between the parties. 
The cause eg Fear d for trial, there now comes 
what appears to be one of the greatest benefits to 
inventors where a trial for the infringement of a 
patent of a complicated nature is involved. The 
difficulty of attempting to make a judge and jury 
fully understand all the complications and intricacies 
of machinery, chemical processes, &c., is of course 
great, and the time involved long. The scientific 
witnesses and others called for and against the patent 
are often numerous, and their evidence conflicting, 
so that the powers of the learned judges to under- 
stand the merits of cases must have been sorely 
tried, and juries puzzled. Sometimes after a long 
and expensive trial, the jury have been unable to 
agree upon a verdict, and the trial therefore has 
been abortive, and had to be gone through again. 
Now by the new Act it is provided that not only 
may a cause before the High Court of Appeal be 
referred for inquiry and report to any official or 
special referee, and the report of any such referee 
be adopted wholly or partially by the court, but 
also, if the court thinks it expedient so to do, it 
may call in the aid of one or more assessors, 
specially qualified, and try and hear the cause wholly 
or partially with the assistance of such assessors. 
The High Court also may, under Section 57, in 
any cause in which all parties interested consent, 
and which requires any prolonged examination of 
documents or accounts or scientific or local in- 
vestigation, which cannot in the opinion of the 
court or judge conveniently be made before a jury 
or conducted by the court through its other ordi- 
nary officers, at any time, on such terms as may 
be thought proper, order any question or issue of 
fact, or any question of account arising therein, 
to be tried either before an official referee or a special 
referee to be agreed upon between the parties. 
These provisions will therefore, it is to be hoped, 
materially reduce the costs of trials and make the 
result more certain and satisfactory. As regards 
costs, there are provisions in the Act as to new 
trials, appeals, and proceedings in error, which must 
make a difference to suitors who, when once they 
had started in an action of a complicated nature, 
could never tell either how long they might be 
before arriving at a final decision, or what it might 
cost them, 
In the first place, proceedings in error, and bills 
of exceptions, are abolished, and, with regard to new 
trials, it is provided that a new trial shall not be 
granted on the ground of misdirection, or of the im- 
proper admission or rejection of evidence, unless in 
the opinion of the court to which the application 
is made, some substantial wrong or iage has 
been thereby occasioned ; and if it appears to the 
court that such wrong or miscarriage affects part 
only of the matter in controversy, the court may 
give final pecans as to part, and direct a new 
trial as to the other 
Appeals are to by way of rehearing, and 
brought on in a summary way by notice of motion. 
There is alsé another clause that may save ex- 
pense in the way of cross actions, for it is provided 
that where a set-off or counter-claim is established 
against the plaintiff's claim by the defendant, the 
court may give judgment for the defendant for such 
balance, or may otherwise adjudge to the defendant 
such relief as he may be entitled to upon the merits 
of the case. 
It therefore appears that if the patentee is obliged 
to resort to law to protect and enforce his rights, 
the new Act, on the face of it, promises to offer ma- 
terial advantages in the modes of trial being more 





ar gees a in all the divisions of the court 
to which the patentee might apply are all to be 


sure, and, it is to be hoped, less expensive. 
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It is to be regretted that some of the judges 
hold views antagonistic to patent property, as such 
views cannot fail to have an influence in determining 


what shall be deemed a patentable invention. 


Confirmations — Prolongations—Renewals.—Accord- 
ing to the Act 5 and 6 Will. iv. ¢. 83, if in any suit 
or action it shall be proved or specially found by the 
verdict of the jury that any person who shall have 


obtained Letters Patent for any invention or sup 
posed invention, was not the first inventor thereo 
or of some part thereof by reason of some othe 


persons or persons baving invented or used the same, 
or some part thereof, before the date of such 


Letters Patent, or if the patentee, or his assigns 


shall discover that some other person had unknown to 
him invented or used the invention or some part of 
it before the date of the Letters Patent, the patentee 


or his assigns ae ro Iler Majesty in Counci 
to confirm the 


the date of the patent, may report to Her Ma 


jesty their opinion that the prayer of the petition 


ought to be complied with. Her Majesty may then, 
if she think fit, grant the prayer, and the patent 
will be available to give to the petitioner the sole 
right of making, using, and ven ing the invention 
as against all persons, any law, usage, or custom to 
the contrary notwithstanding. Any person op- 
posing the petition is entitled to be heard before the 
Judicial Committee, and any person party to any 
former suit or action touching the patent is entitled 
to have notice of the petition before presenting the 
same. 

Confirmation of Letters Patent will not be 
granted when the previous user has continued up 
to the date of the patent, nor when previous patents 
have been obtained for the invention. 

An inventor who has obtained a patent must ne- 
cessarily incur considerable expense, and devote a 
considerable portion of the term granted by his 
patent to the perfecting and introducing his inven- 
tion to the public, and in many cases owing to the 
ditficulties to be contended with in introducing new 
articles into such general use as to make them remu- 
nerative to the patentee, and from other causes, it 
may happen that notwithstanding the invention 
being highly useful and meritorious, the patentee 
may not have been rewarded or sufficiently rewarded 
for the benefit which the invention has conferred 
upon the public. 

In such cases a patentee may apply by petition to 
the Queen in Council for a prolongation of the 
term. Advertisements have first to be published. 
If the consideration of the petition be referred to 
the Judicial Committee of the Privy Council, the 
petitioner and also persons entering caveats against 
the prolongation, are heard by their counsel and 
witnesses, whereupon the Judicial Committee may 
report to the Queen that a further extension of 
time should be granted. The longest term for 
which a patent can be so extended is fourteen 
years, 

As the object of the Patent Law is to reward 
meritorious inventors, the Privy Council will some- 
times, where the application for prolongation is 
made by an assignee, carry the object of the law 
into effect by anuexing to the grant of prolongation 
4 condition in favour of the original patentee. In 
the case of Whitehouse’s atent, the Judicial Com- 
mittee granted an extension of six years on condi- 
ion that the patentee had an annuity of 500/. a 
year secured to him during the continuance of the 
additional term. 

Where patents have lapsed or have become void 
through non-payment of stam duties, they have 
been resuscitated by special Acts of Parliament 
enabling the patentees to pay the duties. 

It is desirable that where payments of third and 
seventh years’ duties are omitted through mis- 
fortune, accident, or inadvertence, the Lord Chan- 
cellor should have power on petition to grant an 
extension of time for their payment subject to the 
Payment of a fine. 

Miscellaneous Provisions.—Letters Patent granted 
to the first inventor are not invalidated by protec- 
tion obtained in fraud of the first inventor. 

The Act 33 and 34 Vict. ¢. 97, provides that 
neither the exhibition of any new invention at any 
iiternational exhibition, nor the publication during 


tters Patent, or to grant new 
Letters Patent. The matter of the petition is heard 
before the Judicial Committee of the Privy Council, 
who being satisfied that the patentee believed him. 
self to be the first and original inventor, and being 
satisfied that the invention, or the part in question, 
had not been publicly or generally wed before 
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description of such invention, Tee cae user of th® (inner being 3% in. and the outer 3 in. in thickness. 
invention for the purposes of the exhibition and | This is secured, to the iron framework by brass 
within the place where the same may be held, nor Eoin Sepeagh ver bolle tenet: pot ge oo nay my borg 
the invention elsewhere by any other contact wie ee neon ae vessel, 20 a8 to avoid 

person without the pd and consent of the true galvanic action between the iron and copper. The vessel 
and first inventor, shall prejudice the right of the | is built with a beautiful bow and female Soyoe- bead. 
exhibitor, he being the true and first inventor, to | She has a full forecastle poop, both of w are #0 
leave at the office of the Commissioners of Patents | Cut away at each side that her bow and stern me 
within six months from the time of the opening of |), Rensliy apeetel tes Sah ese eae — not 
such exhibition, a petition for the grant of Letters the propeller will Ry up out of the 
Patent for sach invention, and the declaration ac- | water stan eerneae preomtes for it in her stern. The 
companying the same, and a provisional specifica. | preparations for yeutilation ond fire extinction are most 
plete specification thereof, under the | complete, and are made by which her maga- 

Amendment Act, 1852, and the Acts belithanda doin ie Acct yal ng verlaad ak Oy 

amending the same, or to obtain provisional protec- | fitted with t doors, and her pumping gear is most 
tion or Letters Patent for such invention in pursu- | complete, as in to the in connexion with 
ance of those Acts, ner invalidate any Letters | her engines, she is fitted with five of Downton’s patent 
Patent which may be granted for such invention | Pumps, which are so arranged as to pump either from or 
upon any such petition as aforesaid. pepe Big fire ae wg > ple od gach 
Any inventor of any improvement in instruments o fresh peng apt So t Gockin and supplied by 
or munitions of war, or the executors, administrators, | one of Normanby’s patent disti ‘ of 
or assigns of such inventor wg 4 for valuable consi- maintaining a large supply of fresh bes enerr for her 
deration or without, assign to Her Majesty's princi. | fall com t of and men. Her upper deck, 
pal Secretary of State for the War Department on thick, and bef Tower teh pop ae og cree Salk Si. 
behalf of Her Majesty all the benefit of the inven- , «class of timber specially used for Her Majesty's 


tion and of all Letters Patent obtained or to be ob- 
tained for the same. ay 
The Secretary of State fer War ma certify to | bay, &c. Be ” 
the Conililadeniie of Patents that the ee a zines, &c., with all the countless fittings and details 
should-be kept secret 
constituting the 
be left with th 
under the seal of th 
to be kept so seale 


application for Letters Patent are to ros Bp ely: it oo been we that oie shalt 
e clerk of the patents in a packet | have twelve 64. 

e Secretary of State, such packet | upon slides, which is a superior 

d or under the seal of the Com. 
missioners, At the expiration of the Letters Patent 
the sealed packet is to be delivered to the Secre Blight Rise in the Price of Cool On ioe a: 
of State. Where he certifies after filing of the peti- tg wwe om rice of Voal.— onday, Novem. 
tion, the documents already filed are 10 bs pat tnd ber ist, several of the colliery proprietors in the Sheffield 
a sealed packet. 

Proceedings by scire facias (in the name of the 
Crown), 
granted might be repealed, do not lie as against any | Per ton, some of them just prior to 
patent for any invention in relation to which the 
Secretary of State has certified as aforesaid. 

The communication of any invention for any im- 
provement in instruments or munitions of war to 
the Secretary of State or to any person or persons 21. 9s. 4d., which 
authorised by him to investigate the same, or the = ot ery bay Re a grote AL7L, in Py 
merits thereof, will not, nor will an thing done for | #'s @ dividend for the year cent. is proposed 
the purposes of the investigation, he Sead use or | °@ Paid, leaving 8541. to be taken (orward 
ication of the invention so as to prejudice the 
grant or validity of any patent for the same. 
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NOTES FROM SOUTH YORKSHIRE. 
Suerrietp, W 


and general South Yorkshire districts advanced their quo- 

tations. The ts of Manvers’ Main are said to have put 

r sd hat i “s per ton, whilst the Tinsley, eee, 

other patents improperly | and other concerns have increased si or pence 
P 8 teed ke Ist instant. 


Wheatman and Smith (Limited).- ~The annual i 
i Wheatman and Smith (Limited) states 


jon on the plant and machinery, is 


Railway Extensions, 4c., in South Yorkshire and 
Derbysh ire.~The Manchester, Sheffield, and 
Railway C ompany have laid down an additional set of rails 








NOTES FROM CLEVELAND AND THE —_— only betwe 
NORTHERN COUNTIES. those senege Pe the Wombwell station of the same com. 
MIDDLESBROUGH, Wednesday. pany new orms . 
The Cleveland Iron Market.—Yesterday there was a Clrapeltown the lines have been doubled, and at the Wath 
good attendance on ‘Change. The market was weak, No.3 | Station of the Midland company new waiting-rooms, &c., 
i 493, per ton, and in some cases hich ble 
here were makers who said that they 
would not dispose of that quality for less than 50s. ton. 
Although the total 9 ym we 7 _— a oe is = un dees tel par gore 
very little demand, and it is feared as the winter advances : bridge ‘ : 
4 d will farther decline. For months we have The Midland = abont to erect iron bridges over 
ings which now prevail, and we are | their lines at Dron Shipley cast- 
gloom which is rapidly gathering | iron — anda culvert at Brampton near Chesterfield 
ot soon be dispelled. - 0 = to carry the river Kipper for about sixty yards in 
The Finished Iron Trade.—This very a, poster branch - 
of industry is in a deplorable state. Severa 
for want of orders, and a large number of men are out of 
employment. 


Launch of H.M.S. Towrmaline.—On Saturday Messrs. 
yiton Dixon and Co., 
at Middlesbrough H.M.S 


Cleveland pig being quot 
at a lower figure. 


- Tourmaline. In July last year until a special 
this ship was ordered, and according to the original con- 
tract she was to have been launched in January next and 
completed in Ma 


y- Various alterations have, however, been 
made, and addit i 


ional work is the result. Owing to this 
and to a strike of two months last winter, the time for 
completing the vessel has been extended to August next. 
Messrs. Dixon and Co. been that they 
have been able be launch the vessel inotarae — os fe 
before the original contract time, and actua ly five months i ——_ deepening ae i 
within the present time of contract. There is of course | channel over the continue to be marked by success. It 
avery large amount of ag Bi Ang bea nth her internal | was at first objected that the nature of the sediment depo- 
ip and deliver her to the Admiralty | dri _ 
contract time. The Tourmaline is 
posite screw corvette of 12 guns, built 


fee, 


4q are sunk 

, which, from the fineness of her for the purpose of forming a bank by arresting the sedi. 

hieved. H h is 250 ft., | ment i in the stream, and which have already accu. 
, which are boing-constevsted | snlabes —to the depth of several feet withact 


wthorn, of Newcastle-on-Tyne, 





the period of the holding of such exhibition of any 


# composed of two 






































between Aldam Junction and Mexborough, thus for ming a 


engt 
Albion Steel and Wire Company (Limited).—At the 
shareholders’ meeting of this company week the — 
showed that the total loss on about four years’ working 
was about 74,0001, of which 14,0001, lapsed last year. 
The shareholders decline to adopt the report and a: ted 


works are idle 


launched from their shipyard 
is 
New Works near Rotherham.—Last week the new 
pric pe works of the South Yorkshire Hoop Iron tlw 
0) 





ualities, as well as attaining forward with vigour. Willow mattresses which 
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DIRECT-ACTING STEAM PUMP. 
CONSTRUCTED BY MR. JONATHAN PICKERING, ENGINEER, STOCKTON-ON-TEES. 













































































We illustrate above a direct-acting steam pump invented 
and patented by Mr. Jonathan Pickering, of Stockton-on- 
Tees, by whom it is also manufactured. The pump has only 
two moving parts, namely, a slide valve and a piston, and 
these are both éssy of access. The cylinder is about double 
the length of stroke; the piston consequently is half the 
length of cylinder, and performs the office of a valve to 
admit steam for reversing the slide valve. 

The action is as follows: Suppose the piston and slide 
valve at the end as shown, the piston having uncovered the 

port H, steam is admitted to the end of the slide 
valve C, this opens the steam chamber E to the passage G, 
when the reverse motion takes place until the piston un- 
covers the port to the opposite end of slide valve and changes 
the motion to and fro. There is the ordinary exhaust 
for the cylinder, which also serves for exhausting steam from 
the slide valve ends. 

It must be observed further that at each end of the steam 
chest the diameter is enlarged to receive a cushion piston 
D, the spaces between these pistons and the covers being 
filled with full pressure steam through a hole I, from the 


chamber E, so that each cushion piston forms by its enlarged | 


area a continuous elastic stop for the slide valve which 


possibly breakage. 
adopted forthe cylinder ends when the supply or pressure 
varies, to prevent the piston overrunning and knock- | 
ing off the cylinder covers. It is adapted for steam hammers 

and all cases where there is a rectilinear motion without a 

positive stoppage. This cushioning has an advantage in 

controlling the overrunning of pistons and valves, in that 

it does not depend on springs nor does it waste the steam 

used for the purpose of stopping; the apparatus is simple 

and easily applied to existing machinery. 








Tuames VALLEY Drarnace.— The commissioner, 
Colonel Ponsonby Cox, appointed by the Local Government 


Board to investigate the complaint of the Surbiton local | 


authorities, in regard to the sewage and drainage of the 


locality, commenced his commission on Wednesday last. 
Mr. Walpole was the only witness examined, but nearly all 
the included in the object of the inquiry were 


question in our last issue, in an article on “‘ Land Drain- 
age,” and shall, in s subsequent article, enter more fully 
into the objects, &c., of the present inquiry. 





TRANSPORT AND SToRAGE OF ExPLosives.—The pro- 
regulations relating to the transport and of 
eT ae Lede eee 
in the London Gazette, have just been reprinted 
By the Office in a form, and 
the agents, bner and Co., 57, Ludgate-hill. There 
are six sets of regulations : ion of ives ; 
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may be had | 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 


dull last Thursday, but on the fol 


ing day there was a 


slight im ement, and the closing price that day was 
608. 9d. There has been much more animation this week. 
A good business was done on a oe up to 61s. 6d. cash, 


at which sellers remained, and y 


y there was even a 


deal of excitement, with a large business done at 
Is. 6d. up to 61s. 9d. cash, and 62s. one month open. In 
the afternoon 61s. 9d. one month open was paid, and there 


was a confident tone 


sellers. Messrs. Merry and 


among 
Cunninghame’s No. 1 brands (Carnbroe and Glengarnock) 
were advanced in price Is. per ton, and No. 3, 6d. per ton. 
Other makers also advanced several days ago, and there 
is certainly rather a better feeling amongst them. The 


warrant market this mo 

done at = oe eas. Th : 
closing buyers . cash, sellers 62s. 1jd. 8S 
firmness were shown in the afternoon, t, 


was strong, and business was 


and 62s. 3d. fourteen days, 
ptoms of 
y a limited 


amount of business was transacted. No further c 


in makers’ prices was reported. Owing 
| drawals of iron from store recently the stock has been re- 


to the with- 


duced to 70,960 tons. Notwithstanding the dulness that 


in some d 


otherwise would strike the covers and cause great noise or be considered tha : } ; 
‘The cushion arrangement is likewise | *afe price. The following are the official quotations for 


ents of the iron trade, it seems to 
pig iron is now at a moderate and 


| makers’ iron : 
No.1. No. 3. 
s. d. s. 4, 
G.m.b., at Glasgow 636 620 
i RE 736 650 
Coltness a ee 780 660 
Summerlee — 700 630 
Langloan “<a 760 640 
Carnbroe sean 676 640 
Monkland iar ie 640 626 
Clyde Gaee 640 626 
Govan, at Broomielaw . 640 626 
Calder, at Port-Dundas .. 750 636 
Glengarnock, at Ardrossan 700 646 
Eglinton a 640 630 
C S Gnengementh + Betty 
arron, at Grangemouth ... oo — 
Ditto, ditto, ially 676 — 
Shotts, at Leith a =e 740 650 
Kinnell, at Bo’ness ios an 640 610 
_ (The above all deliverable ide). 
Bar iron... ia 81. Os. to Sl. 10s. 
Nail rods... oie say 9l. Os. 
Last week's shipments amounted to 11,306 tons, as against 
14,056 tons in the ing week of last year, the 
increase for the year being 83,776 tons. 
The Shipbuilding Trade—Launches during October.— 
This branc Sent. which haw Saun-gettios 
duller for several months, and which at the of 
t of workmen in it, is at present no worse, 
| eS aes a better condition. A fair 
number of contracts were closed last month, the new ves- 
sels suaeiees My siumnee cently Sat Save been ta 
during the gales of the two months. Some of the 
vessels lying on the stocks which had been built on specu- 
lation have been sold, and are now being finished. 
Several firms have launched the last vessel they had 
on the stocks. The vessels on 














* c seagate vention ae a es 
Salary.— onday’s meeti the G . 
tion Water Committee it was agreed, ona ro actions 0 
from the conveners and sub-conveners of committees, to ad- 


vance the salary of Mr. Gale, the 
. per annum, on condition that 
time to the duties of his office. 


Peterhead.—After an unfortunate parliamenta t 
and a litigation before the Supreme Seottian Court of 
Session, the Harbour Trustees have resolved to apply for 
parliamentary powers for a progressive scheme << lao 
improvement, and after the friendty counsels addressed to 
them by Sir James Elphinstone, it is expected that greater 

mony will prevail amongst those interested, and that 
this time a will be carried through Parliament without 


ineer, from 7001. to 
devotes his whole 


: 


made hi 
, namely, Mr. T. Meik, of Sunder- 
land, Newcastle, and Edinburgh, whose plans for sovensh 
important Scottish harbour schemes we have had frequent 
occasion to notice. 





_ British Cotump1an Coat.—A diamond drill for the 
Vancouver Coal Company has been received from London. 


Tue InstiTvTIon or Crvyt. ENGINEERS.—There is 
now in course of issue to the members of this Society a 
card showing 





member i having the privi of introd 
one friend to cach eedinary ig will 
commence on Tuesday, the 9th of November, and the 
the report of the council on the state of the Institution, 
and to elect the officers for the year” will be 
held on Tuesday, the 21st of December. list 
for the election of the council will be issued on the 15th of 
December. In accordance with the obligation entered into 
ee le ree ae ak soeay sine wink, 50 tee 

| lies in his power, endeavour —-* blic 
scientific objects contem in sagul chester of 2 
corporation granted to Institution ; by preparing, or 
contig <6 Get aioe ty ee 
SS ee ibuting the details and 
results of experiments observations connected with 
wi Fonsiing,”  chetey in . Ecenien 

cake P as 
as convenient, and occasionally taking gig ay oy 
sions, and by to the library rages ent 
not in the i regard 
the In ~ directed to the rales and 
segulstions, and the seoubers of al eer have Seen Fe 
mem ve par- 
ticularly requested to recommend such candidates as 
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2 AN 1; Ww ref to Fig. 34 will show. A the th is " 

DRILLS AND DRILLING.—No, V. oehpenee to Te Sh oe ae sb mounts Be, Sok, prespers: froe / performed by the edge C cub est clams 

E the tightening nut and washer. Hach of the 

fits into a dovetail and taper groove in the stock, the 

shallow end of the groove being at the cutting end ; so that, 
Fic.34 


By Josava Rosz, New York. 
: REAMERS. 
For reaming out taper holes, suchas cre ouneet to 
receive taper pins, the square reamer shown in Fig. 30 is 


nto 


employed. It is a piece of plain taper square steel. This 
tool should be dipped endwise in hardening, and tempered 
to a dark brown, leaving the square end A (on which the 
wrench, by which the reamer is revolved, fits) of a blue 
colour ; because it is at times necessary to force it into its 
eut by striking it lightly with a bammer (a p i 
necessary with all reamers having appreciable taper upon 
them), which would break the edges of the square end off 
if they are left too hard. The edges are bevelled off, as 
shown, to prevent the head of the square end bulging from 
being hammered. To sharpen it the flat sides are ground, 
taking care to keep them straight and the thickness even 
on the two diameters, so that, the sides being straight and 
the reamer square, it will cut taper holes whose si will 
be straight. If the reamer is not ground square, two only 
of the edges will be liable to cut, causing the reamer to 
wabble, and so impairing its cutting power and rendering 
it liable to break. This description of reamer is sometimes 
used to cut out holes in boiler plates which do not come fair 
after being punched. 

The half round reamer shown in Fig. 31 will, however, 








work much more steadily in holes which do not come fair, 
and will bore at all times more true, though it will not cut 
so rapidly as a square reamer, when employed to bore a 
straight hole into a taper one. The method of making this 
tool is to turn it up and cut away half the diameter, temper- 
ing as directed for the square reamer. 


MACHINE REAMERS. 


Reamers for use in a machine or lathe are of the form 
shown in Fig. 32. The serrations forming the cutting 
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edges are made at and near one end only, and do not run to 
the full length of the reamer. There are two and some- 
times more flutes provided to convey oil or water to the 
cutting edges and receive the cuttings. ‘This description of 
reamer is employed to take out a very light cut only, and 
must run very true in the machine. Fewer cutting edges 
and flutes, running the entire length of the reamer, may be 
employed for heavier duty or for brasswork, being much 
better qualified to ca off the cuttings; but in that 
case, the backing off of the teeth should be performed at a 
distance from the end of the reamer equal to its diameter, 
so that no cutting duty will be performed by the teeth be- 
yond that distance ; otherwise, from spring, play in the 
spindle of the machine, or from other causes, the reamer 
will cut the holes of a diameter larger at the end at which 
it entered. All reamers should be well supplied with oil for 
heavy cuts on steel or wrought iron, and soapy water for 
fine finishing cuts on those metals ; oil may also be used for 
brasswork, providing the cut is very light and the cuttings 
can find very free egress. 


SHELL REAMERS. 
Sheil reamers, such as shown in Fig. 33, are excellent 





tools for sizing purposes, thatis, for taking a very light cut 
intended merely to smooth out the hole, and insure correct- 
ness in its bore or size. They are short reamers, having a 
conical hole running th h the centre which is fitted to a 
cone mandrel as a stock ; thus three or four different sizes 
of reamers may fit to one stock. h such stocks there 
should always be bored a hole into which a pin may be 
driven, projecting at each side of the stock to nearly the 
diameter o the shell reamer, in which there should, on each 
side, be filed a semicircular groove to receive the pin. Thus 
the reamer will be prevented from slipping upon the mandrel, 
as it is otherwise very apt to do. 

Many attempts have been made to produce adjustable 
reamers having movable cutters, so that the size of the 
reamer may be varied by a change of cutters, and econom. 
in sharpening and 
efforts, however, have met with such success as to cause 
their universal application. Of course such a tool is only 
applicable to sizes above an inch in diameter, because the 
civision of a reamer of less than that size into two or more 
— weakens it so that it would not bear the necessary 
Strain. 

The best form of adjustable reamer of which I have any 
knowledge is that of one I designed and made for use on 
cast-iron work, though I have no doubt it would appl 
mart | well to work in brass, wrought iron, and steel. It 
prov 1 


ing is attained. None of thane shown 





if the regulating washer C is reduced in width, the cutters 
will slide forward and enlarge in diameter. The washer C 
is thus a means of adjusting the diameter of the cutters ; 
and when the same is once adjusted, the nut D will lock it 
always to that precise diameter. If, therefore, several sets 
of cutters of different heights are fitted to one stock, and 
turned oo in the stock, to the requisite diameter with 
the was C in its place, we have a set of standard 
cutters which may always be placed in position and locked 
up by the nut D without measurement, since their sizes 
cannot vary. By providing another washer, very slightly 
thicker than the standard, the reamer will, in the case of 


washer a trifle thinner will cause the cutters to bore a hole 
of an easily working fit. Thus the sizes of the cutters are 
regulated by the washer C and not by measurement by the 
workman; they are therefore at all times positive and 
equal. The cutters are backed off on the ends only, their 
tops being merely lightly draw-filed after being turned up, 
or they may be left one thirty-second of an inch too large, 
and ground off after hardening, by the grinding process 
already described. The cutters should be forged of the 
best cast steel, and tempered to a straw colour. 


BORING BARS. 


The boring bar is one of the most important tools to be 
found in a machine shop, because the work it has to per- 
form requires to be very accurately done ; and since it is a 
somewhat expensive tool to make, and occupies a large 
amount of shop room, it is necessary to make one size of 
boring bar answer for as many sizes of hole as possible, 
which end can only be attained. by making it thoroughly 
stiffand rigid. To this end, a large amount of bearing 
and close fitting, using cast iron as the material, are neces- 
sary, because cast iron does not spring or deflect so easily 
as wrought iron; but the centres into which the lathe 
centres fit are, if of cast iron, very liable to cut and shift 
their a thus throwing the bar out of true. It is, 
therefore, always preferable to bore and tap the ends of 
such bars, and to screw in a wrought-iron plug, taking care 
to serew it in very tightly, so that it s not at an 
time become loose. The centres should be well drilled 
of comparatively large size, so as to have surface enough 
to suffer little from wear, and to well sustain the weight of 
the bar. The end surface surrounding the centres s 
be turned off quite true to keep the latter from wearing 
away from the high side, as they would do were one side 
higher than the other. 

The common form of the smaller sizes of boring bar is 
that shown in Fig. 35, AA being the bar, DD the lathe 
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@ very serviceable tool, and is easily made, as a |i 


each set of cutters, bore a hole to a driving fit, while a | the 
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. cutter, if required to be 
adjustable, must not be provided with the recess A, but 
must be left so that it may be made to extend out on 
one side of the bar to eut any size of bore ; it is 
saliclaan eaadnel settee: Se eieaae 5 = Na 
any size 

as alread stated (there being in that case two cutting 
edges performing duty), the work may be fed up twice as 
fast as in the former case, in which only one sige 
operates. Thin dncrption of bur ny be proved 
several slots or keyways in its length, ae ae 
off the ends of work which ires it. Since the work 
fed to the cutter, it is obvious that the bar must be et least 
twice the b of the work, because the work is all on one 
side of the at the commencement, and ail on the other 
side at the conclusion of the boring operation. ‘The exces- 
sive length of bar, thus rendered necessary, is the 
objection to this forus of boring bar, bessese of tc lehtilae 
to Theve should slways bee beywag, slot, or cutter 
way in the exact centre of length of the bar, so as to 
enable it to bore a hole as long as weanind mr ren 
the length of the boring bar, and a or way at 
each end of the bar, for use in facing - Hf, however, a 
boring bar is to be used for a job which does not require to 
be faced off at the ends, the keyway should be placed in 
such a position in the length of the bar, as will best accom- 
modate the work, and should then be made ta: in dia- 
meter from the keyway to the ends, as shown in Fig. 37, 





the end A being made parallel to receive the driving clamp. 
coche A "Talk Rem af har  sheemger te peepertien te 
at A. is form is 8 in i 
its weight, and therefore less liable to spring from the out 
or to deflect that is a parallel bar. The deflection of a bar, 
of which is excessive in proportion to its dia- 
meter, is sufficient to cause it to bore a hole of larger dia- 
meter in the centre of its length than at the ends, grouting 
that the cutter is not recessed and does not cut on bot 
sides, that is to say, when the cutter has the edges B B, in 
Fig. 36, nesiay against the diameter of the hole, they 
serve to steady the bar and prevent it from either springi 
away from the cut, or from deflecting in consequence of its 
own weight. The question of spring affects all boring bars ; 
but in those which are used vertically, the deflection is of 
course obviated. ; 

Here it may be mentioned that no machine using a boring 
bar should be allowed to stop while the finishing cut is 
being taken, for the following reasons: The friction due 
to the severance of the metal being cut, causes it to heat to 
a slight degree, and to, therefore, to an appreciable 
extent ; so that, bmp cutter aoe Pe first erate 
it is operating upon at its tem , but 
the Keron Se has the bore of the work, and 
hence the cut taken he second revolution of the cutter 
bw Bnd slightly — in ae BE heating and =. 

i continues as the eutti 8, 30 that 
If (nfter the cutter has made any pubes of revolutions) 
the bar is stopped and the cylinder or other work being 
bored becomes cool, when the cutter makes the next re- 
volution it will be ree upon the bore d by 
the heat, and hence will cut deeper into the until, the 
metal being reheated by the cut during the revolution, the 
boring ope ws upon expanded as before the stop- 
pare 5 hus arresting the continuous progress of the cutter 

ill have caused the cutting of a groove inthe bore. Boring 
bars of this description, for use in bores of a large diameter, 
are made with a head of increased diameter, as shown in 
Fig. 38, A A representing a bar turned true from end to 
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end, and having a keyway cut along its entire length, and 
B the cutter head, held in upon any point in the length of 
the bar by bei eyed to itat D. A number of cutting 
eivep. os shown ob Used solontel od B tea tet oes 

, a8 shown at C, 
to receive the tool A will be cheer ved that ther’ te tn the 
head a recess to receive the clamp, which recess shonld be 
made deep enough to leave a clearance between it and the 
shoulder of the clamp, to aecommodate any variation in the 
thickness of the cutters. Several cutters may be provided 
to the head, so that the work may be fed up rapidly ; in 
such case, however, bene pad oe or pet» Seay vm 
them, because there is no practical <n 
with a recess to insure their even projection from har, 
wet Rye yy ged wer ged per amin, Sow uly ch 
whole end face G, so that each gri their dis- 

rude form head made simply cut- 
ting a slot or slots across it, and Fe foe ya foe 
t by means of wedges and if necessary. 
The advantage by this bar is that it will bore 
a ge Sat the bar may run out of trae, by 
reason of or both of the centres being misplaced, or 
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even though the bar itself may have become bent in its 
length. In addition, however, to its disadvantage as 
to execssive length, it possesses the further one that, unless 
a line drawn from the two centres upon which it revolves is 
—_ both perpendicularly and borizontally to the lathe 
, the hole bored will be oval and not round; or if the 
bar is not parallel horizontally with the shears, the hole 
will be widest perpendicalarly, and vice versd. ‘To remed 
these defects, we have the boring bar with the feeding head, 
which is similar to that shown im Fig. 28, save that the 
work remains stationary, while the eutters are fed to the 
work by operating the head B along the bar, which is 
sasemngiichad as follows: Either along the keyway or groove, 
or else through and along the centre of the boring bar, 
there is provided a feeding screw, parsing through a nut 
which is attached to the sliding head B. As the bar re- 
volves upon its axis, the screw is, by means of suit- 
gearing, caused to revolve upon its own axis, 
as well as around the axis of the kar, thus wind- 
ing the head along the length of the bar, and thus 
feeding it to the cut. If the screw rons along the 
centre of the bar, it is usually operated by gear wheels, the 
movement of the feed being continuous at all parts of the 
revolution ; but if the screw is contained in a groove cut in 
the circumference of the bar, a common star feed may be 
attached to the end of the bar, in which ease the feed for 
the whole revolution is given to the sliding head during that 
portion only of the revolution in which the outer arm of the 
star is moved by the projecting bolt or arm which operates 
it. From these directions, it will be readily perceived that 
# bar of the latter form, but having the screw in its centre, 
is preferable. Care must be taken, however, to keep 
these bars running quite true; for should either centre 
run ont of true, the hole bored will be larger in diameter at 
that end; while on the other hand, should the bar become 
bent so as to ran out of true in the middle of its length, the 
hole bored will be large in the middle if the work was 
chucked in the middle of the length of the bar; and other- 
wise, it will be larger at one end. 


THE RELATIVE PROPELLING EFFICIENCY 
OF SCREWS. 


Experiments with different Screws applied to the United 
Statea Steam Launch No. 4, to ascertain their relative 
propelling Efficiency 


By Chief Engineer B. F. Isueawoop, U.S.N. 
(Continue i from page 296.) 
Explanation of Tables I. to V1., both inclusive, containing 
the Data and Results of the Ex} ertments made with 
Re rews A B i’ D FP, k G, and H to ce 


lative economic efiicrencies 


lermine their re- 


Iw the following Tables, numbered I. to VI., both inclusive, 
will be found the data and results of all the experiments 
made with screws A, B, C, D, E, F, G, and H, to deter- 
mine their relative economic efficiencies when applied to the 
propulsion of Steam Launch No. 4. For facility of reference, 
the lines containing the quantities are numbered and ar- 
ranged in groups; and the columns containing the data 
and results for the different speeds of vessel at which the 
experiments were made are lettered 

These quantities were obtained for each screw, in the 
following manner, namely : 

On a straight line, taken for a base, all the experimental 
speeds of the vessel were laid off by scale as abscissa, and 
on ordinates crected from these abscisse, at right angles to 
the base, were laid off, by scale, the corresponding experi- 
mental slips of the screw. A fair curve was then passed 
through the ends of these ordinates, dividing them as 
equally as possible. Finally, there were laid off, by scale 
on the base, abscissw representing the speeds of vessel given 
in line 1 of the Table; and from these abscisse mght- 
angled ordinates were erected until they cut the curve, and 
on them were measured by scale, the distances between the 
curve and the base, which distances gave the true slips of 
the screw, as shown in line 2 of the Tables, and correspond- 
ing to the speeds of vessel shown in line 1. The speeds in 
lime 1 are given in geographical miles of 6086 ft. per hour, 
increasing for each column of the Tables by one-half a 
geographical mile per hour, commencing in column a with 
».0 geographical miles per hour, and ending in column h 
with 8.5 geographical miles, The slip of the serew is ex- 
preaeee in per centum of its speed ; the latter being measured 

vy the product of its pitch and of the number of its revo- 
lutions made in a given time. The speed of the vessel in 
the sume ter ing deducted from the speed of the screw 
thus obtained, the remainder, expressed in per centum of 
the latter, is the quantity on line 2. In screws G and H, 
having expanding pitches in the direction of their axes, the 
mean pitch is used in all calculations 

From the quantities on lines 1 and 2, that on line 5 is 
calculated in the following manner : 

Let — 

A-=speed of vessel in feet per hour (line 1). 

B=slip of the serew in per centum of its speed (line 2). 

C=piteb of the screw in feet. 

Then 
A+1-—B 
Cx lio 
piston, and of revolutions of the screw, made per minute, 
given on line 5. 

The quantities on lines 6 to 12, both inclusive, grouped 
under the head of ** Distribution of the indicated pressure 
on the pistons,’ are obtained from the indicator diagrams 
im the following manner : 

These diagrams were taken as rapidly as possible by expert 
assistants from each end of each cylinder ; and the average 
mean pressure from all of them for each experiment as- 
certained. From this mean pressure and the average ex- 
perimental number of donble strokes of engines’ pistons 
made per minute during the experiment, were calculated the 


= the number of double strokes of engines’ 


gross effective horse powers dev . ing the experi- 
ment by the engines. The distribution of this power, for 
each experiment, was then i as follows : ing, 
for example, the experiment in Table No. L., colamn a, in 
which the effective horse powers developed by the 
engines (line 13) was 6.6847. 
he pressure required to —_— the engines end ro yee 
being, by direct experiment, 2lb. per square inc piston 
(line 7), and constant for all speeds, the power thus absorbed 
is (line 14) 0.6109 horse. 
Deducting from the gross effective power of 6.6847 horses 
developed by the engines, this power of 0.6109 horse, there 


remains the net power of 6.0738 horses (line 15) applied to 
the shaft, of which 7} centum, or 0.4555 horse (line 16) 
is absorbed by the friction of the load. 

The power expended in the cohesive resistance 


of the water by the screw blades, in the ratio of 
the square of the velocity, and for a value of 0.45 Ib. avoir- 
dupois per square foot of helicoidal surface moving in its 
helical path with a velocity of 10ft. per second, amounts 
to 0.3598 horse (line 17). 

The powers (0.4555 and 0.3598 horse) absorbed by the 
friction of the load and expen in overcoming the cohe- 
sive resistance of the water by the screw blades, being de- 
ducted from the power (6.0738 horses) applied to the shaft, 
there remains 5.2585 horse powers expended in the slip of 
the screw and in the propulsion of the hull. And as the 
slip of the screw is 7.82 per centum of its speed (line 2) the 
power expended in it is (5.2585 x .0782)=0.4112 horse (line 
18), leaving (5.2585—0.4112)=4.8473 horses (line 1%) ex- 
pended in the propulsion of the simple hull. 

The quantity on hne 19 is the same as that on line 4, and 
from it the thrust of the screw in pounds can easily be 
calculated. 

Let A=the number of horse powers expended in the pro- 
pulsion of the simple bull. 

B=the speed of the vessel in feet per minute. 

Then 

A ah the thrust of the screw in pounds. 

In this manner the quantity on line 3 is calculated from 
that on line 4 or line 19 for the speeds of vessel in the dif- 
ferent columns of the Tables. 

The quantities on lines 20, 21, 22, and 23 are simply the 
per eentum which the quantities on lines 16, 17, 18, and 19 
are respectively of the quantity on line 15. 

The quantities on lines 6 te 12, both inclusive, are calen- 
lated respectively from the quantities on lines 13 to 19, both 
inclusive, using the areas of the pistons, and the speed of 
erg in feet per minute deduced from the quantity on 
ine 0. 

During the entire time of each experiment a dynamo- 
meter diagram was taken, and the mean pressure obtained 
from it and multiplied by the leverage of the instrument is 
the same as found on line 3. From this pressure the quan- 
tity on line 4 is obtained by multiplying it by the speed of 
the vessel in feet per minute and dividing by 33,000. 

The differences between the thrusts of the screws, as given 
directly by the dynamometer, and indirectly by the indi- 
eator, were very small, as will be seen from the fact that 
their sum by the dynamometer was 22.142, and by the in- 
dieator 22,203, the difference of which is only 0.275 per 
centam of the larger quantity. 

After the experimental thrusts of all the screws in all 
the experiments were ascertained, both directly by the dy- 
namometer and indirectly by the indicator, as above de- 
scribed, for the experimental speeds of the vessel, the latter 
were laid off by scale on a straight base line as abscissx. 
From these abscisse right-angled ordinates were erected, 
on which the corresponding experimental thrusts of the 
screws were laid off by scale, and a fair curve passed 
among their ends so as to equally divide them, leaving as 
many on one side the curve as on the other. Then there 
were laid off by scale am the base, absciss@ representing the 
speeds of the vessel given in line 1 of the Tables ; and from 
these abscisse right-angled ordinates were erected until 
they cut the curve, and on them were measured by scale 
the distances between the curve and the base, which dis- 
tances gave the true thrusts of the screw, as shown on line 
3 of the Tables, and corresponding to the speeds of vessel 
shown on line 1. These thrusts are expressed in pounds 
avoirdupois. 


DiscusSsION OF THE RESULTS OF THE EXPERIMENTS IN 
Tasxzs I. to VI 

Of the Resistance of the Hull at Different Speeds —In the 
Table at the top of the next column will be found the ex- 
perimental resistances of the hull in pounds, for speeds vary- 
ing [by 0.1 geographical mile per hour between the speeds 
of 5.0 and 8.5 geographical miles per hour, both inclusive, 
and the ratio of these resistances as compared with the ratio 
of the squares of the respective speeds. 

During the experiments, it was remarked that the vessel’s 
“‘trim,”’ or her relative dranght of water forward and aft, 
varied with every variation of speed, the bow rising and 
the stern falling as the speed increased. At the maximum 
speeds, the variation of the draught of water forward and 
aft was excessive. By this continual change or trim as the 
speed changed, the immersed solid of the hull was con- 
tinsally changing inform. Strictly, there was a succession 
of vessels, instead of the same vessel, at different speeds ; 
and the resistances in the above Table show, in reality, not 
the resistance of the same immersed solid at different 
speeds, but the resistances of immersed solids differing 
more or less from each other with every change of speed. 
The results of the experiments show that the resistance of 
these different immersed solids varied widely from the law 
of its proportionality to the squares of their speeds, in- 
creasing with increased s sometimes less rapidly and 
sometimes more rapidly than due to that law, according as 
the actual immersed solid varied more or less favourably 





in function of resist To show this effect quantita- 























248 Bet Resistanees of the Vessel at the 

$33 SS 4 Different Speeds. 

349 4 ss - 

etn S235 In Pounds | ‘ 

> Ae F d ; z Avoirdupoise. Proportionally. 

ES Ez Furs 
50 1.0000 315.4 1.0000 
5.1 1.0404 323.3 1.0250 
5.2 1.0816 333.2 1.0564 
5.3 1.1236 344.1 1.0910 
5.4 1.1664 356.0 1.1287 
5.5 1.2100 368.8 1.1693 
5.6 1.2544 380.7 1.2070 
5.7 1.2996 397.5 1.2603 
5.3 1.3456 414.3 13136 
5.9 1.3924 431.1 1.3668 
6.0 1.4400 449.9 1.4264 
61 1.4884 470.7 1.4924 
6.2 1.5376 490.4 1.5548 
6.3 1.5876 513.2 1.6271 
6.4 1.6334 536.9 1.7023 
6.5 1.6900 560.6 1.7774 
6.6 1.7424 587.3 1.8621 
6.7 1.795 616.0 é 1.9531 
68 1.8496 64.7 “4 2.0041 
69 1.9044 676.3 2.1443 
7.0 1.9600 707.0 2.2416 
7.1 2.0164 739.6 2.3450 
7.2 2.0736 773.2 2.4515 
73 2.1316 805.8 2.5549 
7.4 2.1904 836.5 2.6522 
70 2.2500 867.1 2.7492 
7.6 2.3104 | 895.8 2 8402 
77 2.3716 920.5 2.9185 
78 2.4336 946.3 3.0003 
7.9 2.4964 967.0 3.0659 
8.0 2 5600 990.8 3.1414 
81 2 6244 1000.5 3.2007 
8.2 2.6896 1027.3 3.2571 
8.3 } 2.7556 | 1043.2 3.3076 
8.4 2.8224 | 1057.0 3.3513 
8.5 | 2 S900 1082.4 3.4318 





tively, there has been placed in the following Table, oppo- 
site the column of the vessel's s , another containing 
the amount by which the resistance varied from the law of 
the squares, that amount being expressed'in per centum of 
what the resistance would have been according to the law 
of its proportionality to the squares of the speeds. The 
prefixes of minus and plus indicate, respectively, whether 
the variation was less or more than the law : 











$e ZS eSFE 2S 32 ZS eove23 
ei. keeess | £2... Be eess 
Pas ea 8ane Pak sSa2live 
eof5 |-tx, seg ef5 | tH, 2"E8 
SEs is ye 2EA ig $8 2g 
Se Bower ste SFL Beseearé 
SBR |ZE,as-—— | tek \Beeas>_— 
sg G2aStcdE | 2 2 sec teay. 
$i 82555552) 2.3 | ESEEEESE 
a a SESRTERrS FER ELSAZEELS 
5.0 | 68 | + 951 

5.1 1.48 6.9 | +11.19 

5.2 -—2.33 70 | + 14.37 

5.3 —2.9 w42%3 +16.29 

5.4 3.2% 72 | + 18.22 

5.5 —3.36 7.3 + 19.86 

5.6 —3.78 74 + 21.08 
57 3.02 7.5 + 22.19 

58 | 24 7.6 + 22.93 

BD | —1.84 77 i + 23.06 

6.0 | —O.94 78 + 23.29 

6.1 | +0.27 179 | + 22.81 

62 | +1.12 ) 8.0 +22.71 

63 | +2.49 8.1 | + 21.96 

6.4 | +3.75 8.2 +21.10 

65 | +5.17 8.3 + 20.03 

66 | +6.43 8.4 +18.74 

6.7 | +8.07 8.5 +18.75 

' j 


From the above Table it will be seen that the variation 
of the resistance of the hull from the law of its propor- 
tionality to the squares of the speeds was irregular in 
quantity, alternately increasing and women 2 From 
the speed of 5.0 geographical miles per hour to that of be- 
tween 6.0 and 6.1 geographical miles, the resistance varied 
in a lower ratio than that of the squares of the speeds, the 
ratio slowly decreasing until, at the speed of 5.6 geogra- 

hical miles per hour, it was 3.78 per centum less than was 

ne to the law. From the speed of 5.6 geographical miles 
per hour to that of between 6.0 and 6.1 geographical miles, 
the ratio slowly increased until, at the speed of between 
6.0 and 6.1 geographical! miles, the resistance was in exact 
accord with the law. From the latter speed, the resistance 
rapidly increased above that due to the law, up to the 
of 7.8 geographical miles per hour, where it was 23.29 per 
centum greater than was due to the law. From the speed 
of 7.8 g hical miles per hour, the variation from the 
law Sereasst will, at the speed of 8.5 geographical miles, 
the resistance was 18.75 per centum greater t was due 
to the law. 

Components of the Resistance of the Hull.—The power 
applied ti to the propulsion of the hull is divided between 
effecting the displacement of the water, that is to say, 
scooping out the watery furrow or trench measured by t 
area of the vessel’s greatest im transverse section 
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Taste No. I. Containing the Results of the Experiments made with screws A, E, and F, all having the same diameter, 44 ft. ; the same pitch, 5.136 ft.; the same fractio™ 
e of the pitch, 0.5370, and the same quantity and kind of surface, but differi ering in the number and arrangement of the blades. A has two blades, one 
opposite the other; screw E has four blades, in two pairs, at right angles to each other; and screw F is a Mangin screw, with two pairs of directly opposite blades, one 
immediately behind the other. 
meinen : . 
7 oy me BeBe eee ae 
} aM ial tutaeastien —igtmnabes } ——a— 
1 i peed of the vessel per hour, in geographical ‘miles of 6086 ft. we ose id ; oi 5.0 54 6.0 64 7.0 74 8.0 a5 
4 Slip hover the screw, in per centum of its speed an ons ove a - . pe ie 6.87 8.87 9.40 10.10 1166 13.33 4.47 
- 3 Thrust of the screw, im pounds, by dynamometer .. ts j | 915.4 368.8 4499 560.6 707.0 867.1 990.7 1082.4, 
4 Horse powers, by dynamometer, applied to the propulsion of the vessel er é 4.8473 6.2348 8.2972 11.2004 15.2110 | 19,9893 24.3612 28.2796 
5 | Double strokes of engines’ pistons and revolutions of the screw made per minute ae | 07,1247 | 118.6448 | 1 1416905 | 1537779 | 167.4820 | 162.2959 | 196.5007 
| 
Distribution of the Indicated Pressure on the Pistons. 
s | Mean gross effective pressure on the pistons, in pounds per square inch cS ote «| 21,8838 25.3212 30.4249 37.3312 46 3303, & 2773 64.1455 70.1537 
7 | Pressure required to work the engines, per se, in pounds per square inch of ‘pistons | mane oe eat 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.6000 
8 Net pressure applied to the shaft, in pounds per square inch of pistons ave ihe ..| 19.8838 | 23.8212 | 28.4949 | 35.3312 | 44.8393 | 54.2778 | 2.1455 | 68.1687 
9 | Pressure absorbed by the friction of the load, in pounds per square inch of pistons _. 1.4913 1.7491 2.1319 2.6493 2.3254 4.0708 4.6609 6.116 
10 | Pressure ex pended in overcoming the cohesive resistance of the water by the screw blades, ‘in pounds 
per square inch of pistons ooo Liv 1.4436 1.7368 2 0598 2.4298 2.8767 3.4118 36S 
11 | Pressure expended in the slip of the screw, in pounds per square inch of pistons adi oss e 1.3461 1.6838 2.1773 2.8972 B.BN74 44712 7.2089 8.6078 
12 | Pressure expended in the propulsion of the vessel, in pounds per square inch of pistons as + | 15.8693 18.4447 22.8789 | 27.7244 34.0867 | 41,8586 | 46,8699 | 50,4679 
Distribution of the Engine Power. 
Absolute : 
13 Gross effective horse powers developed by the engines... A bisa paw ‘iad na 6.6847 8.5592 11.2803 15,0898 20.3195 26.8764 33.3136 3y 3OR3 
“4 Horse powers expended in working the engines, 2 ee 3 ne hee jai Le ms 0.6109 0.6761 0.7416 0.8081 0.8770 0.9551 1.03896 1.1006 
iB) Net horse powers applied to the shaft... ium ose peo ose i pee 6.0738 7 A831 10.5887 14.2747 19.4425 26.9213 38.1877 
“6 | Horse powers absorbed by the friction of the load av 0.4555 0.45912 0.7904 1.0706 14693 Lol 2.4228 2.8641 
ae Horse powers expended in overcoming the resistance of the water, ‘by the screw biades 5 | 0.8598 0.4876 | 0.6435 0.8326 1.0644 1.8761 1.7732 2.2209 
18 Horse powers expended in the slip of the screw . ae id i: dx | OALL 0.5695 | 0.8076 Livi 1.7089 2.6128 3.7463 4.8231 
19 | Horse powers expended in the propulsion of the vessel |. oh beet ns ont | 4.8473 62348 | 62972 11.2004 15.2110 19.9893 24.3612 28.2796 
Proportional: | 
20 Per centum of the net power applied to the shaft, absorbed by the friction of the load 7.50 760 | 7.50 7.40 70 7.60 7.0 7.60 
2 Per centam of the net power applied to the shaft, expended in overcoming the cohesive resistance| | 
of the water by the screw blades mb J 5.92 6.19 | 6.11 5.83 5.48 6.30 549 5.82 
2 «| Per certam of the net power applied to the rhaft, “expended in the. slip of the sere w wh ee 7.22 | _7.66 8.20 8.79 10.08 11.60 12.63 
33 OC Per centam of the net power applied to the shaft, expended in the propulsion of the vessel _. os 79.81 79.09 | 78.73 78.47 76.23 77.12 76.41 74.06 
| | i 
TaBLeE No. Il. Containing the Results of the Experiments made with screw B, having the diameter 4} ft., the uniform pitch 5.136 ft., two blades directly opposite each other, 
and the fraction of the pitch 0.2799. 
No. of | 
Line. —— a bd c a e ft & bh 
1 Speed of the ‘vessel per hour, in geographical miles of 6086 ft. Bis ae : soo} 80 55 6.0 65 7a 74 8.0 a5 
2 Slip of the screw, in per centum of its speed = ae aes ie aa oi 8.74 9.35 9.90 10.49 11,26 12.86 14.41 16.16 
3 Thrust of the serew, in pounds, by dynamometer ... wry ed “an .| 54 | 368.8 449.9 6. 707.0 867.1 900.7 1082.4 
7 Horse powers, by dynamometer, applied to the propulsion of the vessel ‘ ie oon ooo} 4.8473 6.2348 8.2972 11,2004 15.2110 19.9893 24.3612 28.2796 
6 | Double strokes of engines’ pistons and revolutions of the screw made per minute Fer ad w-.| 108.2086 | 119.6272 | 181.5226 | 143.4187 | 156.7867 | 169.9860 | 185.4624 | 200.2043 
ypo- | Distribution of the Indicated Pressure on the Pistons. 
ung 6 | Mean gross effective pressure on the pistons, in pounds per square inch “o eee «| 21,4659 24.3112 29,8120 | 36.5831 45.4897 55.2601 62.9728 68.8945 
y of 7 | Pressure required to work the engines, per se, in pounds per square inch of pistons... + ‘et oi 2.0000 2 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
n of 8 | Net pressure applied to the shaft, in pounds per square inch of pistons ee ae «| 19.4659 22.8119 27.8120 34.5831 43.4807 53.2001 60.9728 66.8946 
ls 9 | Pressure absorbed by the friction of the load, in pounds per square inch of pistons _.. a Pai 1.4699 1.7108 2.0859 2.5937 8.2617 3.9945 45780 6.0171 
aw 10 | + Pressure expended in overcoming the cohesive resis‘ance of the water by screw blades, in pounds) 
The i per square inch of pistons Sieg | 0.7903 0.9718 1.1681 1.3902 1.6396 1.9546 2.3292 2.8028 
her 11 | Pressure expended in the slip of the screw, ‘jn pounds per square inch of pistons ole won| 1.5047 1 8819 2.4385 3.2093 4.3446 6.0717 8.0057 9.6392 
12 | Pressure expended in the propulsioa of the vessel, ia pounds per square inch of pistons ove w| 15.7110 18.2467 22.1245 27,3899 34.2438 41.2898 46,0049 | 49.5358 
Distribution of the Engine Power. 
= Absolute : 
3 13 Gross effective horse powers developed by the engines _.., alk toa oes ons «| 66234 8.4776 11.1805 14.9608 20.2075 26.7862 33.3026 39.3308 
14 Horse powers expended in working the engines, = a os ove ooo aes e+} 0.6171 0.6834 0.7501 0.8179 0 BS84 0.9694 1.0677 1.14620 
A 5 Net horse powers applied to the shaft one ‘a te sod one «| 6.0063 7.7942 | 1043804 | 14,1424 | 198191 | 26,8168 | 82,2449 | 38,1688 
2 16 Horse powers absorbed by the friction of the load ae «| 04505 0.5845 | 0.7823 1.0606 1.44389 1.9862 2.4184 2.86461 
= 17 Horse powers expended in overcoming the resistance of the water, by the screw blades =. | 0.2443 0.3318 0.4387 0.5688 0.7291 0.9472 1.2302 1.5978 
8 | Horse powers expended in the slip of the screw... ose oon oe ose ‘ab oes 0.4642 0.6431 0.9122 1.4126 19301 2.9431 4.2361 5.4468 
= ‘ 9 | Horse powers expended in the propulsion of the vessel... ode eee oe one «| 4.8473 6.2348 8.2972 11,2004 15.2110 19,9893 24.3612 26.2796 
a | Proportional : | 
> 7 | Per centum of the net power applied to the shaft, absorbed by the friction of the load 750 6 6| «7.60 = 6|) (7.60 7.50 7.60 7.50 750 740 
21 Per centum of the net power applied to the shaft, expended in overcoming the cohesive resistance ot i 
— the water by the screw blades ... oa 4.06 426 | 420 4.02 3.17 3.61 3.82 419 
2 | Per centum of the net power applied to the shaft ‘expended in the slip of the screw Bose 7.73 82 6] lB | _9.28 9.99 11.40 13.13 14.26 
23 Per centam of the net power applied to the shaft expended in the propulsion of the vessel . «| 80.71 79.99 8| 7955 | 79.20 7874 =| (77.48 75.56 74.06 
} ; ; ; 
TaBie No, III. Containing the Results of the Experiments made with screw C, havtng the diameter 4} ft., the uniform pitch 5.136 ft., two blades directly opposite each other, and 
the fraction a¢ the pitch 0.1785. 
ag — a » ° a e f « h 
1 Speed of the vessel per hour, in geographical miles of 6086 It. Ea wi 7 a wt 2 6.5 6.0 6.5 7a 76 8a 65 
2 Slip of the screw, in per centum of its speed pom edi *.: ius WY: Pee . | 1048 11.16 11.43 1254 1847 15.42 17.78 19.43 
3 Thrust of the screw, in pounds, by dynamometer... ose ose ove | 64 368.8 449.9 560.6 07a 867.1 990.7 1082.4 
4 | Horse powers, by dynamometer, applied to the propulsion of the vessel pai ree nial 4.3473 6.2348 8.2972 11,2004 15.2110 19.9893 24.9612 28.2796 
“ Double strokes of engines’ pistons and revolutions of the screw made per minute .., aos wee) 110.2455 | 122.4042 | 134.3962 | 146.7752 | 160.7246 | 175.1186 | 192.2688 | 2083610 
| 
} 
Distribution of the Indicated Pressure on the Pistons. 
6 Mean gross effective pressure on the pistons, in pounds per square ineh soe oe vo, 21.2074 24.5542 29,5884 36,2747 45.1418 54.8683 62,4379 68,2274 
7 Pressure required to work the engines, per se, in pounds per square inch of ‘pistons one wee --} _ 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 2.0000 
8 Net pressure applied to the shaft, in pounds per square inch of pistons ove ove «| 19.2074 22 5542 27 5884 34.2747 44.1418 52 F683 604379 66.2274 
—— ” Pressure absorbed by the friction of the load, in pounds per square inch of pistons es | 14406 1.6916 2.0691 2.7206 3.2856 5.9641 4.4328 4.9670 
ation 10 | Pressure expended in overcoming the cohesive resistance of the water by the screw blades, in a pounds} 
opor- } per square inch of pistons af 0.6204 07714 0.9297 1.1717 Lails 1.5755 1.8977 2.2253 
a 11 | Pressure expended in the slip of tho screw, in pounds per square inch of pistons ; one «| _ 1.7882 2.2419 2.9078 4.0591 5.1986 7.2958 9.6734 | 1LA706 
Prom = Pressare expended in the propulsion of the vessel, in pounds per square inch of pistons ond .-| 15.3582 | 17,8493 | 21.6518 | 26.3253 | 33.0061 | 40,0319 | 44.4340 | 47.0646 
i 
of be- Distribution of the Engine Power. i 
aried Absolute : } 
5, the 13 Gross effective horse powers developed by the engines __.., os ‘ise a a om 6.6912 8.5765 11,3239 15.1819 205598 | 27.3083 34.229 40.5649 
ogra- 4 Horse powers expended in working the engines, avy des ‘aa a, hia ‘ | 0.6287 0 0.7664 0.8370 0.9103 0.9987 Loses 1.1883 
1 was 15 Net horse power applied tothe shaft —_... a si Ses a ae | 60625 78779 | 10.5575 | 14.3449 | 19.0489 | 26.8906 | 39.1584 | 39.3766 
les 16 Horse powers absorbed by the friction of the load. ~.| OA647 0.5908 0.7918 10790 14787 1.9800 2.4950 2.9532 
= 7 Horse powers expended in overcoming the cohesive resistance of the water, by the screw blades «| 0.1961 0.2691 0.8653 0 AGB 0.5964 0.7860 1.0401 1.3239 
niles, 18 Horse powers expended in the slip of the screw ... 6: és ie zie | 066e4 | 0.7832 | 1.1182 1.6068 | 2.2678 | 36443 | 6.287L | 6.8199 
ween 19 2 Horse powers expended in the propulsion of the vessel .., “de is ‘i a «| 48673 6.2348 8.2972 11.2004 15,2110 19.9898 24.8612 28,2796 
exact roportional : 
tance 20 Per centam of the net power applied to the shaft, absorbed by the friction of the load 70 7.50 70 7.60 7 ~ 758 750 750 
speed 21 Per centum of the net power applied to the shaft, expended in overcoming the cohesive resistance of 
oO wer the water by the screw blades ... _ one 323 3.42 3.37 3.23 au 2.96 a4 2.36 
J pe 22 Per centum of the net power applied to the shaft ‘expended in the slip of the screw Pa 9.41 0.94 10.54 ie 2.05 13.80 1.54 1782 
seed 23 Per centum of the net power applied to the shaft, expended in the propulsion of the vessel a | 79.96 79.14 78.59 78.08 77Al 75.72 13.98 7182 
m the 
miles, Se DET ESS WEN 
3 due oni Wie dissaane vei dik sehen tn Welles Oi’ the speeds ; and, by deducting it from the experimental ; this surface relatively to the water in contact with 
immersed external surface of the vessel on the water. If resistance of the vessel, the remainder will be the resistance | nowhere as great as vessel's speed, except for the 
ower We suppose that surface to have remained constant during | of the immersed solid of the hull in function of form. The | and other flat thereto. nfo te en 
ween the experiments, which was very nearly the case, its frie- | calculation of this frictional resistance with ey is | however, can be by considering the of the 
) say, tional resistance can be caleulated for every variation of | impossible, on coronal of En oatenery Sas Sane. surface relatively to the water in contact with it to be less 
y the speed. It will be, in fact, in the ratio of the squares of | ture of the immersed surface of the than the speed of the vessel, in the ratio of the base to the 
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and the Sredion of the pitch 0.1014. 
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—— | a 
Speed of the veesel per hour, in geographical miles of 6056 ft an oe “se eos ovo 5.0 
Slip of the screw, in per contam of its speed P eos we be a nts: ww. 1301 
Thrust of the screw, in pounds, by dynamometer ose wee ooo ow» 315.4 
Horse powers, by dynamometer, applied to the propulsion of the veusel ooo ose - 45673 
Double strokes of engines pistons and revolutions of the screw made per minute pom iia eee) 113.5172 
Distribution of the Indicated Pressure on the Pistons. 
Mean grow effective pressure on the pistons, in pounds per square inch on eee a! 21.0166 
Pressure required to work the engines, per se, in pounds per square inch of pistons ex eee «| 2.0000 
Net pressure applied to the shaft, in pounds per square inch of pistons pe aie ww) 19.0166 
Pressure absorbed by the friction of the load in pounds per square inch of pistons .., } 14262 
Pressure ex pended in overcoming the cohesive resistance of the water by the screw blades, ‘in poun ds| 
per square inch of pistuns in «| ©3765 
Pres-ure expended in the slip of the screw, in pounds per square inch of pistons pas pow 2.24002 
Pressure expended in the propulsion of the vessel, in pounds per square inch of pistuus os w| 14.9737 
Distribution of the Engine Power. 
Absolute: 
Gross effective horse powers developed by the engines ms oe ps os ose o-»| 6.8029 
Horse powers expended in working the engines, oo 0 ws ene a one me os) 06474 
Net horse powers applied to the shaft % ons on éas ae one es) 6.1555 
Horse powers absorbed by the friction of the ke ad owe] OA617 
Horse powers expended in overcoming the cohesive resistance of ‘the water by the screw blades «| ©1216 
Horse powers expended in the slip of the screw oe - ihe ae al 0.7249 
Horse powers expended in the propulsion of the vessel ... os <a pia age | 48473 
Proportional : 
Per centum of the net power applied to the shaft, absorbed by the friction of the load pan 70 
Per centam of the net power applied to the shaft, expended in overcoming the cohesive resistance of 
the water, by the screw biades ... | 1.98 
Per centum of the net power applied to the shaft. expended in the ‘slip of the screw. seo ew} 11.78 
Per centum of the net power applied to the shaft expended in the propulsion of the ressel . ens| 78.74 


. V. Containing the Results of the Experiments made with screw G, having the diameter 4 





blades, and the fraction of the pit 
| 
—— | 
Speed ot she vessel per boer, in geographic al miles of 6086 ft. aa eve jon eas 
Siip of the screw, in per centam of its speed calculated for its mean piteh ee ose see 
T brust of the sorew, in pounda, by dynamometer int 


Horse powers, by dynamometer, applied to the propulsion of the vessel 
Doubie strokes of engines’ pistons and revolutions of the screw made per minute 


Distribution of the Indicated Pressure on the Pistons. 

Mean gross effective pressure on the pistons, in pounds per square inch ese ase Pa 
Pressure required to work the engines, per se, in pounds per square inch of pist ne 
Net pressure applied to the shaft, in pounds per square inch of pistons 
Pressure absorbed by the friction of the load, in pounds per square inch of pistons a py 
Pressure expended in overcoming the cohesive resistance of the water by the screw biades, in pounds 

per square inch of pistons on ‘ } 
Pressure expended in the slip of the screw, in pounc ds per square inch of pistons jn Q 
Pressure expended in the propulsion of the vessel, in pounds per square inch of pistons 


Distribution of the Engine Power. 

Absolute: 

(ross effective horse powers develo .ed by the engines _..... oe 

Horse powers expended in working the engines, per se 

Net horse powers applied to the shaft... i 

Horse powers absorbed by the friction of the load 

Horse powers expended in overcoming the cohesive resistance of the water, by the screw blades 

Horse powers expended in the slip of the screw 

Horse powers ex pended in the propulsion of the vessel 
Propertivnal 

Per centam of the net power applied to the shaft, absorbed by the friction of the load ! 

Per centum of the net power applied to the shaft, expendec in overcoming the cohesive resistance of 

the water by the screw blades me 
Per centum of the net power applied to the shaft, expended in the slip of the screw ons 
Per ceutum of the net power applied to the shaft, expended in the propulsion of the vessel _., 


Containiny the Results of the Experiments made with screw D, having the diameter 4} ft., the uniform pitch 5 

















67.5689 
2 GO0U 
65.5689 
4.9177 


13901 
14.0317 
45.2294 


42.5858 
1.2605 

41.3253 
3.0994 
0.8980 
9.0483 

28.27 96 
7.50 
2.12 


21.40 
68.43 





136 ft., two blades directly opposite each other, 
| 
bv c a | e f = 
5.5 ; 690 ; 70 75 8.6 
15.93 14.76 15.64 16.30 8| 19.83 22.13 
| 368.8 4199 560.6 707.0 | 867.1 990.7 
6.2348 8.2972 11,2004 15.2110 19.9893 24.3612 
126.2550 | 139.0130 | 151.8217 | 166.1714 | 185.9535 | 203.0254 
| | 
| 
24.2691 | 20.1565 | 35.8518 44.5813 j 54.2337 61.7576 
2.0000 veo | 2.0000 2.0000 | 2.0000 2.0000 
22.2691 27.1565 | 35.8818 42.5518 | 52.2337 59.7576 
1.6702 2.0367 25411 8.1986 | 39175 44818 
0.4654 0.5649 0.6709 0.8048 0.9820 | 1.2011 
| 28037 | 86254 | 47977 6.4309 9.1043 | Thw9s3 
17.3298 20.9295 | 25,8721 32.1020 | 38.2299 | 42osi4 
| 
| | 
| 7372 | 115574 | 155898 | 21.1241 | 23.9549 | 35.7528 
0.7250 0.7923 | 0 8658 0.9467 1.0457 1.1578 
} 8.0122 10.7646 | 14.6680 | 20.1774 | 273092 | 345950 
| 6009 0.8073 | 11001 1.5133 | 2.0682 | 25946 
0.1674 0.2244 0.2910 03816 | 66126 | 66959 
] vost 1.4367 2.0765 S0TIS | 47591 | 6.9483 
| 6.2348 8.2972 | 11.2004 15.2110 | 19.9893 24.3612 
| ' 
7.50 7.50 | 7.50 7.59 | 7.50 | 7.50 
| | 
209 208 «6| «(1.98 189 | 188 | 208 
12.59 13.35 | 14.16 136230 | «17438 )~=| 20.07 
77.82 =| 7707 | 76.36 75.39 | 78.19 & 70.42 
} ' | 





+ft.,a pitch expanding in the direction of the axis from 64 ft. to 7} ft., three 
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bd c 
55 6.0 
10.58 | 11.22 

363.8 | 449.9 
6.2348 | 8.2972 


8y.1264 | 97.9521 


34.3263 
2.0000 
32.3263 
2.4245 


2.4663 
2.9027 
24.5825 


8.7238 
0.6083 
8.2155 
06162 
| 0.6268 
i 0.7377 
6.2348 


} 7.50 
| 7.463 

8.98 
75.89 


41.2660 


2.0000 | 


| 39.2660 

| 2949 
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| 2.8537 
3.7550 

29.7124 


11.5236 

0.5585 
10.9651 
j O8224 
0.7969 
1.0486 
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7.27 


9.56 
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8.2972 | 
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65 
11.89 
560.6 
11.2004 
106.9028 


50.7584 
2.0000 
48.7554 
3.6509 


3.4006 
4.9582 
36.7427 


15.4728 
0.6097 
14.5631 
1.1147 
1.0366 
141M 
11.2004 
750 
6.97 
10.17 
75.36 
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7.0 
12.77 

707.0 
15.2110 

116.2882 


63,2041 
2? 0000 
61.2041 
4.5903 


4.0260 
6.7155 
45.5523 


20.9581 
0 6632 
20.2949 
1.4221 
1.3850 
2.2268 
15.2110 
7.50 
6.58 


10.97 
74.95 











| | 
f } ~ a 

7.4 8.0 85 
14.63 1639 86| 18.48 
867.1 990.7 1082.4 
19.9893 24.3612 28.2796 
127.3085 139.4547 151.0832 
76.9494 87.9421 96.4182 

2.0000 2.0000 2.0000 
74.9494 85.9421 94.4182 

5.6212 6.4457 7.0810 

4.8276 5.8003 6.8088 

9.4304 | 12.4478 14.8807 
55.0642 61,2488 65.6427 
27.9340 31.9789 | 41.5359 

0.7260 0.7955 | 0 8616 
27.2080 3.1825 | 40.6743 

2 0406 2.5637 3 0506 

1.752: 2.4070 | 2.9333 

3.4256 4.9506 | 6.4108 
19.9893 | 24.3612 | 28.275 

7.50 750 | 7.50 

! 

444 6.75 7.21 
12.59 14.48 15.76 
73.47 71.27 69.53 





Tasus No. VI. Containing the Results of the niihieats made with the Griffith screw H, having the diameter, 44 ft. ; a piteh expandiny in the direction of the awis from 63 ft. to 
74 ft., three blades, and the fraction of the — 0.20354. 


No. of 
Line 


oceoaue~ 


22 
a 








— } a b 
Speed o f the ¥ vessel per hour, in ge graphical miles ¢ of 6086 ft ai 50 55 
Slip of the screw, in per centum of its speed, calculated for its mean pite h a 11.60 1244 
Thrust of the sc re w,in pounds, by dynamometer . ese «| S154 3688 
Horse powers, by dynamometer, applied to the propulsion of the vessel . 7 4.3473 6.2348 
Double strokes of engines’ pistons and revolutions of the screw made per minute _ ~ 81.9597 91.0206 
Distribution of the Indicated Pressure on the Pistons. j 
Mean gross effective pressure on the pistons, in pour ds per square inch nip aa a 23.8521 | 33.4934 
Pressure required to work the engines, per se, per square inch of pistons ess ove a | 2.0000 | 20000 
Net pressure applied to the shaft, in pounds per square inch of p'stons eco —_ «| 26.8521 | 31.4934 
Pressure abeorbed by the friction of the load, in poands per square inch of pistons pe | 2.0139 | 2.3620 
Preseare expended in overcoming the cohesive resistance of the water by the screw blades, ‘in pounds 
per square inch of pistons one 13752 | 1.6964 
Pressure expended in the slip of the screw, ‘in pounds per square inch of pistons “| 2.7217 | 34129 
Pressure expended in the propulsion of the vessel, in pounds per square inch of pistous m e-| 20,7413 | 24,0221 
Distribution of the Engine Power. 
Absolute: 
Gross effective horse powers developed by the engines aan ‘ioe _ ies e.| 67429 8 6930 
Horse powers expended in working the engines, re os » ‘ e i -| 0.4674 0.5191 
Net horse powers applied to the shaft. o " o.| 6.2755 8.1739 
Horse powers absorbed by the friction of the load ma 0.4707 0.6130 
Horse powers ex pended in overcoming the cohesive resistance of the water, by the screw blades | 0.3214 0.4403 
Horse powers expended in the slip of the screw ... oo ose * | 0.6361 0.8858 
Horse powers expended in the propulsion of the vessel ... ow eco - «| 48473 6.2348 
Proportional : } 
Per centum of the net power applied to the shaft, absorbed by the friction of the load | 7.50 7.50 
Per centam of the net power applied to the shaft, expended in overcoming the cohesive resistance of 
the water by the screw blades . tos ..| 512 5.39 
Per centum of the net power applied to the shaft, expended in the ‘slip of the screw. | 1014 10 83 
Per centum of the net power applied to the shaft, expended in the prupulsion of the vessel . 77.24 76,28 
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2.0000 
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21.1211 
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20.4399 
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456 
74.42 
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13.22 


| s 
i 8.0 
| 20.06 
| 990.7 
24.3612 
| 146.0135 
| 
| 
| 86.3277 
2.0000 
84.3277 
6.3246 


4.3052 
14.7838 
58.9141 


35.6967 
0.8270 
34.8697 
26152 
1.7802 
6.1131 
24.3612 


7.50 
5.10 


17.538 
69.87 


| 


| h 


| 86 
| 21.99 
| 1082.4 
28.2796 
157.9068 


94.5013 
2.0000 
92.5013 
6.9376 


5 0530 
17.7043 
62.8064 


42.5508 
0.9005 
41.6503 
3.1238 
2.2752 
79717 
28.2796 


7.0 
5.46 


19.14 
68.00 











hypothennse of a ight-angled uacnahe whose base is re- | second when the speed of the vessel is 5.0 geographical 


resented by the half length of the water line, and whose | 


stot 


= = =220.14 Ib. 
10° 


(To be continued), 


miles per hour; hence the resistance of the 717 syuare 
eight is represented by the half breadth of the water line. | feet of immersed surface of the hull, at that speed, is 
The resistance of a square foot of the immersed surface, 717 x 0.45 x 8.26" 
with the velocity of 10 ft. per second, will be taken ( 

lb., and to vary as the squares of the speeds. Ap- 

plying this data, the speed of the surface is 8.26ft. per 


Port Dover anv Laks Huron Rattwar.—This line is 


fast approaching completion. The rails are laid from Port 
Dover to within a few miles of Woodstock. Track-laying 


has also commenced at Stratford. The iron is all de- 


livered, and the grading nearl 


latest advices it was expected 
for business on November 1. 
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STEAM ECONOMY IN PUMPING 
ENGINES. 


From the year 1741—when the Cornish tIniners 
obtained an Act of Parliament abolishing the heavy 
import duties upon coal which they had previously 
had to pay—until some thirty years ago, the pump- 
ing engines used in Cornwall were always among 
the most nearly perfect and most economical engines 
at work. From 181] to 1845 especially they were 
probably the best engines in existence, and at times 
their = reached a point which would even now 
be considered to indicate a very small consumption 
of fuel. There were many reasons for this. The 
men in charge of them were as a class exceptionally 
intelligent, very proud of the machines under their 
care, and personally anxious to get the best possible 
results from them. The engines were made specially 
to do a certain kind of work by men who were 














panied by some drawbacks, among which no insig- 
nificant one was the immense - ver gg ag tv - 
engine in p n to work. system 

working bow an yr necessary that the cylinder 
should be single-acting only—and necessitated also 
the use of enormously heavy, and therefore expen- 
sive, pitwork. ‘The economy, moreover, has not 
been maintained. The celebrated 80-in. engine at 
the United Mines (Taylor's), made by Hocking and 
Loam in 1840, for which a duty of over 100 mil- 
lions (per 94 Ib. bushel) was reported in 1842, 
has not been reported lately, but not long ago was 
working at 60 millions, average duty of the 
few engines reported now (which may be fairly 
supposed to be the best) has only 47,475,000 
for the last four months, and this is calculated on 
the bushel of 1121b. This falling off in the duty of 
the Cornish engines is the more noticeable that it 
has occurred simultaneously with a great increase of 
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thoroughly familiar with the nature of the work 
that had to be done and with the conditions under 
which it had to be performed. The work was generally 
light (the water load averaging 10 lb. to 12 lb. per 
square inch of piston), while the construction of the 
engines was massive and substantial. The steam 
pressure used was high for the time, the cylinders 
were steam-jacketted and cleaded, and the nozzle, 
steam pipes, and boilers all well covered, while a 
valve gear of singular excellence allowed a compa- 
ratively large ratio of ex ion to be employed. 
Th ore was satisfactory, 
really very high duty has 


been used as 

Very favourable for the attainment of the excep- 
good results which were actually obtained. 

The great economy was not, however, unaccom- 









Att — pt ——4 
ow Exequm 


economy in many other types of engine, and with 
a great extension among eer of scientific 
knowledge. It is no doubt due indirectly to the 
poaemapnton eat a causes. — 
engines are still at work, cannot be expected 
to be now in quite such sal aptactadien saad 
when new—one engine has worked now, we believe, 
for 53 years, and several certainly for more than 30 
years. water load of the engines increases yearly, 
as the mines are sunk deeper—its average is now 
about ge yy ating a pe ge ok 
At the same time the use of inclined shafts has 
esate eye vain ee bie nabs 
necessarily accompanied by additional waste of power 
in the friction of the pitwork, which must cause a 
corresponding decrease of duty. 


A mere glance at the cards now common! given |; 


by Cornish engines in their ordinary w is 





with considerable risk and incon- 
venience sacrificed duty for the sake of 
safety and certainty. If the nt Cornish engi- 
neers had as pushing as of half a century 
ago they would not have been content until they 
had discovered some way of attaining economy and 


ing the best of a type of 
engine which had done good service in the 
past without concerning themselves much with the 

essential improvements it required. 
This matter is one which ts a number of 
engineer and the 


propose to examine in this article 
the general solutions of these problems so that we 
may see where the real difficulties of economical 
working with the Cornish engine lie, and to reserve 
for another occasion remarks on some recent pro- 
yay for obviating these difficulties without sacri- 
cing any of the advantages which that engine pos- 
sesses, or is su to We must assume 
our readers to be tolerably familiar with the action 
of the Cornish engine, reminding them merely that 
the engine is single acting, that on its down (‘* in- 
door”) stroke the steam pressure above the a 
raises the pump rods (* pitwork”), while duri 
the up (* out-door”) stroke the piston is in equili- 
brium, and the water is raised b: Se dekeah te 
pitwork.* The velocity of the out-door stroke 
can be easily regulated by the amount by which the 
unbalanced weight of pitwork is allowed to 
exceed the weight of the column of water lifted. 
The velocity of the in-door stroke depends on quite 
different conditions, which we must investigate. 
We shall do so as far as possible by graphic methods, 
which it will be seen are as applicable to these 
kinetic problems as to those of statics in which their 
gay nag pp wm is 
case of any proposed or existing 
engine the mean elective cylinder acon 
course be known as a starting point. By adding to 
this the estimated back pressure (p,), the required 
mean absolute (pm) is at once known. The 
first problem which its itself then is, assum- 
ing some value for either the initial ure (p,) or 
the aie ——— (r) to find the te hae’ 
suming the steam to expand according to e's 
law (which is sufficiently var the tall Ser Sar peo 
at areca, Se Oe be done by the help of the 
familiar expression : 
puwp + wr. log. r) 


Inverting this we have : 
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Joining each series of points we get the curve d¢ 
ting values of 1 +hyp. log. r, and the straight 
line / / representing on the same e values of r. 
Now let the ordinates of df be carried to B, and 
there marked with the numbers belonging to them 
(1 to 10 im Fig. 1), and similarly let the ordinates 
of de be carried to C and marked with correspond- 
ing numbers. ‘Then—indicating by small letters, 
the lines to which numbers belong—join 10, 10,, 
9, 9., and so on, produce these lines to cut A, and | 
ive to the points of intersection the same numbers, 
fo. , 9%, &e., which have been already used on 
the other lines. ‘These figures will now stand for 
ratios of expansion, and the diagram has the pro- 
rty that pen seale of pressures be marked upon 
and C, then any line drawn through B, C, and 
the part of A ie into a scale of expansions will 
give by its three intersections three corresponding 
values of p,, p., and r respectively ; and thus if any 
two of these be given or assumed, the third can at 
once be found. 
lines drawn, as 8, 8. 8, it will be seen at once) 
that 8, bears to 8, the same ratio that p,, does to p, 
for an eight-fold expansion, and that if any 
other line be drawn through 8, cutting C and B, 
the parts which it cuts from them must have the 
same ratio to each other as 8, and 8, , that is as p,, 
and p, at the expansion indicated by the point 5, . 
The use of this diagram is not, of course, confined 
to Cornish engines, but is quite general. It can 
easily be constructed, and once made may save 
much trouble to those who have at all frequently to 
work at such problems as it can help in solving. It 
may be noticed that for small values of r the dis- 
tances along A become inconveniently large. This 
we have obviated in our own use of the diagram 
by the addition of another a rss mace placed 
much nearer to Bthan Cis. This gives no trouble 
when the diagram is once drawn. 

If now p,, be known for any particular case, and 
pj (say) fixed, we have the means of finding r at 
once, and can go on next to find first the work of 
acceleration in this case, and secondly the maximum 
velocity which will be reached. In Fig. 2, A, B, 
and C are lines asin Fig. 1. The scale of expan- 
sions is marked on A, while B and C have scales of 
pressures upon them. Let us suppose we have 
under consideration a Cornish engine working with 
a mean load of 20 Ib. + square inch and having a 
back pressure of 3}1b. per square inch. Further, 
let the initial pressure be taken, for the sake of 
illustration, at 601b. (absolute) per square inch. 
Drawing the line c 4, and producing it to cut A, we 
find the required ratio of expansion to be 7.75. 
Taking the space between B and C for the stroke 
(say 10 ft.), we can draw the theoretical diagram of 
the engine Ae d fy, oa being=p,,, ha=p,, and oh 
=p,. The work of acceleration, or excess of energy, 
in the first part of the stroke a ¢, is measured by 
the area a ¢ d ¢, which is exactly equal to the area 
eb frepresenting the work restored during retar- 
dation. For what follows it is necessary to find a 
rectangle equal in area toacde. This we have 
the means of doing easily. We may consider the 
whole area below ¢ d ¢ as an indicator card having a 








ratio of expansion =?! (=2.55 in this case), and an 


initial pressure=o ¢ (601b.), and then by joining c 
with the point on A marked 2.55 (not shown in the 
engraving), the intersection on C gives us the mean 

ressure required (45lb.). Subtracting the area 
iow ae we have the rectangle aj k ¢ equal in area 
toacde, and therefore representing the work of 
acceleration in a form in which its amount can be at | 
once found in foot-pounds by multiplying a 7 (on 
scale of pressures) by a ¢ (on scale of feet), and the 

roduct of course by the area of the piston in square 
inches. ‘The last step is to findthe velocity with which 
the pitwork is moving at the point ¢ where that 
velocity is greatest.* It will be remembered that 
to give to any body of weight W, previously at 
rest, a velocity of » feet per second, requires the 


- foot-pounds of energy, this 


{ 





expenditure of bl 
being the work of acceleration from o tor. The 
rectangle a j & ¢ must, therefore, be equal to —* 





g 
But W is in this case (per unit of cylinder area) 
simply the resistance p,., represented by aA. If, 





© We assume here that pm is equal to the whole weight 
of the pitwork per equare inch of piston area. This is not 
er case, the pitwork may be mach heavier, 
part of it being balanced by a counterweight. The con- 


For considering any one of the | P 





sequence of this we shall see later on. 


therefore, we eprlob vee y equal to a j ke and 
having one side equal to W, or a 4, its other side 


will be equal (on the scale of feet) to =. This 
I 


ean be done as follows: On ¢a produced draw 

any perpendicular / m, setting off upon it the dis- 

tance /m=ah. Draw j m produced to cut ¢ ain 

mn. Make / o=a e, and draw » o produced to cut aj 

in p. Then obviously La fe therefore, /m.ap= 

aj ap 
aj.lo; and as Jo=ae,and/m=ah we haveah.ap 
= aj.ae, anda p is the required value of = upon 
I 

the same scale as that on which a ¢ and lines 
2 

parallel to it represent distances. If ap= 7; ,o= 
g 


8.025./ap, or very nearly 8./a p. O D is a curve 
so drawn that its ordinates measured from A A re- 
resent always the square roots of the correspond- 
ing abscissz measured from O along or parallel to 
A A, that is a parabola with its vertex atO. Using 
then the same scale of feet as that used along A, 
velocities in feet per second would be represented 
by distances equal to eight times the ordinates 
of O D, These would be inconveniently large, 
we may, therefore, use the parabola O E, whose 
ordinates are four times those of O D, with a scale, 
drawn upon B B produced, half as large as that on 
AA. Upon this seale the ordinates of O E will 
represent values of v, while its abscisse# correspond 


to those of S. _In the particular case under dis- 


cussion a distdnee equal to a p must be set off from 
, and the corresponding ordinate (shown by a 
dotted line) gives at once the maximum velocity of 
the piston, 15 ft. per second, or 900ft. a minute. 
By a process similar to that which we have described 
the velocity at any point of the stroke can any | be 
found, and by making the lines representing these 
velocities into ordirates of a new curve the mean 
velocity during the stroke can be found; in this 
case it is about 700 ft. per minute. 

The example we have chosen not only illustrates 
the method of solving the problem graphically, but 
shows also where the real difficulty of Cornish 
engine working lies. The mean resistance being 
given, the assumption of a value for either p, or for 
r not only fixes the value of the one not assumed, 
but fixes also the amount of work of acceleration, 
the point at which maximum velocity is reached, 
and the actual maximum and mean velocities. 
versely if the maximum allowable velocity be fixed 
it determines also the values of p, and of r. With 
any given mean resistance the earlier the cut-off is, 
the greater will be the work of acceleration and the 
higher the velocity, so that the degree of economy 
with which a Cornish engine can work is determined 
by the greatest velocity with which it is safe that the 
pitwork should be lifted. It will be found that the 
ratios of expansion corresponding to all ordinary 
velocities are comparatively small. The great velo. 
cities accompanying the early cuts-off once used in 
Cornish engines were the causes of the numerous 
breaksdown we have mentioned, but in reducing the 
— to safe limits it has been necessary to reduce 
also the ratio of expansion, and so to sacrifice most 
of the economy formerly attained. 

We may give an illustration of this, again solving 
the problems graphically. In an engine of the same 
size and having the same p, as the one already 
supposed let the maximum allowable velocity be 
9 ft, per second, we may proceed as follows to find 
the corresponding initial pressure and ratio of ex- 
pansion. The ordinate (shown dotted) to the speed 


curve O E gives us 0 g=/s as the value of = fora 
g 


velocity of 9 ft. per second. The mean resistance = 
ah, so that the rectangle ars represents the work 
of acceleration up to 2, or a 

g 
tangle, therefore, must be equal to the area of the 
part of the card above the mean pressure line, thus 
determining both rf andr. Now, referring to the 
diagram already drawn in Fig. 2 we may call the 
whole work above A A, i.e., the rectangle a4. ao= 
r po; the height a j of the rectangle representing the 


1+hyp. log. 2 


The same rec- 





work of acceleration=p, ( ry —Pa 


P= 


Con- P 





and its length ae= 7, so that its area, the pro- 
Pa 


duct of these two factors = p,.byp. log. £:. In 
P 


any (theoretical) indicator card, then, the ratio 
of the whole work (above zero) to the work of 
acceleration (excess of energy)—a ratio expressed 


generally by the symbols Lata equal to 


AE 
—__1iPm____. We may call this ratio x. Its 


p,-byp. log. 2 
Pa 


value in the example we have chosen is eoie8 but 
-@r 


in order that this may be found numerically we 
must find a rectangle equal in area to ah. ar, but 
having one side equal to ao. By a similar construc- 
tion to that before employed we find that the di- 
mensions of the required rectangle will be @o.¢», 


and the value of » will be 4%, which can be readily 
0 


measured, In this particular case x=10. 

In Fig. 3 the curve CC is so drawn (by means 
of the equation already 09 for nm) that if the dis- 
tance of any point in it from O A represent a value 
of » on the scale marked along O B, the distance of 
the same point from O B shall represent on the 
scale marked along O A the corresponding value of 
r. For 2=10 it shows at once r=2 (very nearly) ; 
and for p_=23.5 and r=2 the construction 
before gives us immediately p, = 27.7 lb., and wz zgh 
is the required indicator card, the area w zy a being 
equal to the areaarsh already found. Thus by 
limiting the velocity we have been compelled to 
make the cut-off so late that — economy is no 
longer possible. The ways which have been pro- 

or adopted to render a moderate velocity com- 
patible with a large ratio of expansion we must re- 
serve for consideration in another article. K. 





THE ANEROID: ITS CONSTRUCTION, 
PRINCIPLES, AND USES.—No. II. 

THERE was little or no deviation from Vidi’s ar- 
rangement of the aneroid’s mechanism until the ex- 
piration of his patent. It has since been modified 
so that the principal lever is dispensed with, thereby 
gaining continuity in the mechanism and more 
symmetry of shape, but losing to some extent the 
liancy of the lever principle. The resisting spring 
is supplanted by a distending spring applied directly 
to the top of the vacuum vase. This is a stron 
wide spring made of a piece of sheet iron, weld 
or clamped upon the iron support by which it is 
fixed upon the foundation plate. The free end of 
the spring is made to clutch the top of the vase so 
as to distend the vacuum chamber in opposition to 
the atmospheric pressure which always tends to 
compress it more or less. The spring is, therefore, 
constrained by the top of the vase yielding inward 
to increase of atmospheric pressure ; and it draws 
outward the top of the vase when the pressure de- 
creases, 80 that, while equilibrium is always main- 
tained between the pressure of the air and the 
elasticity of the spring, the position of the top centre 
of the vase is the exponent of the value of the 
forces. The multiplying and indicating mechanism 
is the same as for Viai's arrangement. The barrel, 
the arbour of which carries the pointer, is connected 
with the bent lever by the piece of watch-chain, in 
such a manner that when the pressure of the air is 
decreasing the vase does not act upon the chain, 
but leaves it slack, ‘The spiral spring, however, 
causes the barrel to rotate and wind up the slack so 
that the chain is kept undertension, and the pointer 
carried back on the dial to indicate the existing 
pressure. Increasing pressure causes the levers to 
draw some chain off the barrel, thereby turning the 
pointer forward and coiling up the spiral spring so 
as to give it the elastic force necessary to bring 
back the pointer when the pressure slackens. 

The details of this construction are represented 
by Fig. 5, the case and the face of the instrument 
having been taken away and the pointer replaced on 
its arbour. The foundation A is a circular 
o of iron, having three holes, shown in the 

gure, by which it can be firmly screwed in the 
ease, The vacuum vase B is fastened at the centre 
of its lower surface to the foundation plate. On 
the centre yey tl the vase is 
a strong stalk C. ‘The distending D is held 
by side bearings planted in the base It is 
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preased down to receive the stalk through a hole or 
slot in its lip, and a pin is then passed through the 
stalk to maintain the connexion. Thus the clutch 
of the spring distends the vase in opposition to the 





Fra. 5. 

atmospheric pressure. This spring is developed out 
of the same piece of iron which stretches as a beam 
between the bearings, or it is clamped to the beam 
in a longitudinal groove at the back. An arm E 
formed on one side of the beam has a nut placed 
on its end in which a finely threaded screw with a 
wide flat shoulder and a small cut head is so fitted 
as to show its head through a hole in the plate, a 
corresponding one in the back of the case, 
and to be pressed at its shoulder against the 
upper side of the plate. By this arrangement, 
as the screw is turned the nut advances and 
communicates a slight change of position to 
the beam E FE, and, therefore, to the spring D, suffi- 
cient for the pu of adjusting the instrument at 
any time. A rod G is fixed to the lip of the spring 
and transfers the motions which occur on the top 
of the vase to the lever I, by means of a link, The 
mechanism which augments and transmits to the 
pointer the motions of the vase, is completed apart 
from the rest of the instrument, and is planted in 
position by fastening its base —, K to the foun- 
dation plate A. The plate K has its sides turned 
up at right-angles, so as to form supports for the 
shaft, or fulcrum, of the bent lever. A short thick 
pillar, planted on the same plate K, carries the pro- 
jecting piece M firmly secured to it. M also sup- 
ports two smaller pillars N N, bearing a guide 
plate. Between these pillars is placed the barrel P, 
with its arbour passing through a hole in the guide 
plate, and resting in a pivot holeinM. Thearbour 
carries the pointer F, the collar of which fits square 
upon it. A fine spiral spring R has its inner end 
attached to the barrel, which it enfolds, and its 
outer end to one of the pillars N. A piece of watch- 
chain, Q, attached to and wrapped two or three 
times round the barrel, is connected by its other end 
to the lever J, fixed upon the skaft KH. The 
lever I also fixed upon the same shaft makes an 
angle with the one J, so that the two form a bent 
lever, which is, in good instruments, counterpoised 
by a heavy-headed screw put into the shaft. The 
movement is placed so that the arbour shall be 
where the centre of the dial is to be. Subject to 
finishing and adjusting, the instrument now only 
requires the dial and case. An explanation of the 
action may now be repeated, While the atmo- 
spheric pressure is increasing, B is pushed inward, 
D is compressed, G is depressed, the ends of the 
bent lever are pushed away from the centre of the 
instrument, the chain Q is pulled and thereby draws 
round the barrel and with it the pointer towards the 
right hand, while it is also coiling the spring R, 
giving it greater tension. When the atmospheric 
pressure decreases B and D react by virtue of their 
elasticity, the pull upon the chain ceases, and were 
it not for the spiral spring the pointer would re- 
main in the position of maximum pressure; but 
the tension of this spring gives the reverse motion 
to the barrel, tightens up the slack chain, and keeps 
the pointer indicating the actual pressure. 

The principle of the mechanism may be explained 
by means of Fig. 6, in which diagram z y represent 
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the forces of the atmospheric pressure and of the 
distending spring respectively, acting in opposite 
directions, upon the vacuum vase (not shown). As 
the one force or the other prevails the vase is com- 


falls or rises accordingly. The link d @ transmits 


It was found by experiment that the vase of such 
an aneroid ee O2in. by a weight of 
2lb. ]}oz. The following parts were measured: 
Link, lin.; short arm of bent lever, 0.3in. ; 
arm, 1.1 in. ; chain taken up by one revolution 
the pointer .{5 in. ; diameter of scale 4.425 in. ; the 
circle being divided into 9 barometric inches, from 
3lin. to 22in, It is evident that the motion at the 
points ¢, d, and a, Fig. 6, will be sensibly the same ; 
and, as the lengths of similar ares of circles vary as 


their radii, the motion at ¢ will be to that at a as | south 


1.1 to 0.3. In one complete revolution of the 


pointerthe motion of ¢ will be measured by the length | i 


of chain which passes a given point, which is 0,15 in. 


Therefore, the corresponding motion of a is 


ax = .04; and this must be the compression, 
or distension, of the vase, according as the pressure 
is increasing or decreasing. 

Assuming the pressure of the atmosphere at 
14.75 lb. per square inch, when the barometer reads 
30 in., one revolution of the pointer would repre- 





sent a change of pressure of SEE SS = 4,425 lb, 


The compression due to the weight of 21b, 1} 02. 
may now be calculated as follows: As 4.425 Ib.: 
2 lb. 1} 02. :: 04 : .02 nearly, which agrees with the 
experimental measurement. 

The circle of the scale measures 4.425 x 3.1416= 
13.9 in.; hence each barometric inch measures 

2 ¢ 

= ? = 1.54 linear inches. ‘Thus the scale of this 
aneroid is more open than that of the common 
mercurial barometer. 

A motion of the vase not exceeding .04 of an inch 
being represented upon the dial by motion through 
a length of 13.9in., it follows that the motion of 
the vase is multiplied nd = 347.5 times. In this 
instrument the diameter of the vase is 3.4 in., there- 
fore, the top and bottom presented a surface of 
2x 3.43.4 .7854=18 square inches forthe atmo- 
spheric pressure to act upon. 

Some aneroids have been made with a circular rack 
upon a radius bar, gearing with a pinion on the 
arbour which carries the pointer. The shaft on 
which the radius bar is centred is rocked backward 
and forward by a bent lever acted upon by the mo- 
tion of the vase transmitted by a connecting bar 
and a link, This arrangement will act without the 
need of the spiral spring if the link is pinned to the 
bar and the lever. Some, however, have been made 
with the link merely pivotted in hollow bearings 
formed on the ends of the bar and lever, and the 
spiral spring was required to bring the pointer to 
its place when the pressure decreased, and, in fact, 
to prevent the link from falling out of its place. 
This was a very bad arragement. 





THE GEOGRAPHICAL CONGRESS. 
No. I11.—Grovr I, 

At the Geographical Congress some interesting 
statistics were put forward by M. Marie-Davyy re- 
ferring to European storms. 

By means of the data afforded by observatories 
and vessels, synoptical maps have 
representing the state of the atmosphere with 
sufficient accuracy to allow of a few general deduc- 
tions to be made relative to the storms of E . 
We may mention as illustrations the charts of July 
3ist and August 6th, 1864 (Figs. 1 and 2). In 
the former we see a hurricane spending its fury 
in the neighbourhood of Iceland; on the fol- 
lowing day it shifts eastwards. On August 3rd 
it reaches St. Petersburg, where it occasions a severe 
hailstorm. In the latter (Fig. 2) we notice in that 
part of the 765th isobar which passes over Europe, 
and especially in its southern portion, a series of 
sinuosities corresponding to as many different hur- 
ricanes. The first one on the right passing over 
Italy refers to storms which occurred that very day 
(August 6th) at one o’clock towards the south-east 
of Ajaccio, and between three and four at Antibes, 
Rome, and several other places. A second very 
marked inflection occurs over the Gulf of Gascony 
and relates to a violent hurricane that swept over 
Madrid on August 5th, and gave rise to other storms 





pressed or distended, and the bar ed attached to it { 


We find similar iain, 
yom Seas umeanice chan: 

on toa 
ont ten tedcuay iota emeeat ot tooe 
fied nog gage ow ymainae yng mapas 
hurricane w on the passed over the out- 
skirts of St. Petersburg. the 10th the whole 
north of Europe from the Straits of Dover to the 
Gulf of Finland was involved in a gyratory move- 
ment, and on the 11th two furious tempests swept 
over the Baltic and the Mediterranean and subsided 
on the following day towards the north-east and the 

In the mean time a marked change took 
in the otnts of he ‘Ohad G44 the Sereastele prem 
over ee oe . The 
western extremity zone of tropical calms slow] 
shifted towards the south; from July 3lst 4 


The equatorial current continued to develop especially 
in breadth. Brisk blew peosneie e 
of the ocean slibanel tabeoee Soobindla ont 


The ek ete study of the meteorological charts 
published at the Observatory of Paris together with 
the march of the barometer as ascertained from the 
observations sent in from the different stations in 
Europe, soon revealed a remarkable coincidence be- 
tween these storms and the great movements of the 
atmosphere, Storms follow with sufficient regularity 
certain determined and constant routes. When these 
are mapped it is comparatively easy to infer from the 
occurrence of one of them at any place, the course 
it will take, the regions it will visit, &c. 

To initiate the study of this important question, 
MM. Marie-Davy and Le Verrier, assi by the 
Department of Public Instruction, organised in 1865, 
a system of observations which we will rapidly de- 
scribe. The training schools in each department were 
requested toobserve regularly every three hours, from 
6 A.m. to 9 P.M., the direction and force of the wind, 
as well as to note the quantity of rain or snow that 
had fallen during the past twenty-four hours, not 
overlooking meteorological phenomena that might 
have occurred. 

The instruments used were uniform; they were 
carefully examined at the Observatory, and fitted up 
in their respective places so as to secure reliable re- 
sults. These observations will certainly afford 
valuable information about the climate of France. 

A similar system is now being ised for the 
special purpose of studying the laws of storms, Com. 
missions have been appointed in each canton to 
Pern mies £ storm pie Bo commissions have been 

ormed in e nt to examine the reports 
sent in, to mark them on special charts, and to take 
the steps necessary to secure correct and ample in- 
formation. The nt of Aisne was the first in 
which these regulations were carried out, and from 
the information returned, a specimen chart of the 
storm of April 12, 1865, was made chiefly for the 
empees of securing uniformity in the work of the 

e ental Commissions. 

e various partial charts are sent to the Obser- 
vatory, where they are submitted to a careful com- 
— examination, the result of which is trans- 

erred to a map of France. For 1865 about 50 
general charts were prepared, collected i 
and published in the form of an atlas. Fig. 3 
is copied from this atlas and may be taken as a 
specimen. 

These charts show at once that the storms 
invariably extend over a considerable part of 
France, sometimes over its entire surface. They 


require for their formation a certain 

of the , Which preliminary F teaiition 
is a warning of their They are moreover 
the constant at of the gyratory movements 
of the mage Rate yremgeadlrng vcm Ri og 
violence of latter be nearly inversely 
proportional to the temperature and amount of 





aqueous vapour in the atmosphere, On June 6th, 
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1865, when a hailstorm burst over Nérac, the baro- | north-west of France, where the 760th isobaric curv® 
meter indicated 29.96 in. at Rochefort, whilst at became very sinuous on the 7that 8am. This curv® 


Limoges, Bordeaux, Bayonne, and on the coast line 


roceeds from the coast of Norway towards the 


in the vicinity of Rochefort the pressure variedfrom Netherlands, and thence passes off to London. The 
30.03 in. to30.118in. A considerable decrease of pres- | centre of the figure limited by this curve seems to be 
sure was noticed on the eve at Lorient and at near the east coast of Scotland. From Greenwich it 
Rochefort, These depressions—which were so cir- bends down to Havre, and then rises to cross over 
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cumscribed— could not be explained by what had 
been previously observed until actual experience 
had shown the constant relation that exists between 
these two orders of phenomena. 

The stormy days of May, 1865, are interesting on 
this account. During the night of May 6th a depres- 
sion occurred on the coast of Portugal, passed over the 


Cherbourg, thus describing a second figure of 
narrow outline. It then traverses Brittany, 

by Lorient, and bends eastward to describe a third 
closed figure, the centre of which is some 150 or 
180 miles west of Rochefort. To each of these 
figures corresponds a hurricane of moderate intensity, 
as well as a group of storms shown in Fig. 3. 





The first began in the Straits of Dover at 10 a.m, 
advanced towards the east until 7 p.m., when all 
further traces of it were lost. Thunder was heard in 
the departments of Calvados, Seine-Inferieure, and 
Somme. Hail and rain fell between 2 and 3 P.M. in 
the Seine-Inferieure without causing any serious 

e. The storm burst with ter severity 
over the departments of Aisne Ardennes, and 
the Duchy of Luxembourg, where considerable 
damage was caused by the hail and rain. The 
places in which the greatest devastation occurred 
are eapsaees the by presi 8 dots. 

The second storm group with the 
second hurricane which began in the Puy de Dome 
about 3 P.M., crossed the ts of Allier, 
Loire, Rhone, Jura, Doubs, Céte-d’Or, Upper Saone, 
Vosges, Meurthe, Meuse, and Moselle, and at 2 a.m. 
on the 8th reached the Belgian frontier. The Allier, 
Loire, Saone and Loire, suffered much from the hail. 
The third storm group co ds with the 
third centre of depression. fell from 6 to 
8.30 p.m. in the departments of Gers, Lot, and 
Garonne; from 9 to 9.30 in Upper Vienne, and 
revisited the Allier from 9 to 11 p.m. These 
departments all suffered more or less, 

ides France, England, the United States, and 
Denmark have contributed a large share to the 
advancement of meteorology; and we may add, much 
to the honour of the principal London daily journals, 
that since some months they publish—under the 
direction of the Meteorologi Office—a synoptical 
weather chart which gives a fair idea of the state 
of the atmosphere around the British Isles and 
the French coast. 

But one great desideratum still remains, and that 
is to introduce a uniform system of operation. It 
must be obvious that this uniformity would be 
attended by the most valuable results, and this we 
hope will be the special work of the next Congress, 
which drew up the following points to whieh inves- 
tigation should be especially directed. 

4 Subjoined is the schedule of subjects relating to 
this group. 

1. On the choice of a simple and uniform system 
of reckoning the rhumbs of the wind. 

2. On the progress recently made in sea voyages 
by the study of the laws of the winds. 

3. On tides, their general laws and anomalies, and 
places best suited to study these phenomena. 

4. On the tide-race and its causes ; similar pheno- 
mena in large lakes. 

5. On ocean currents; currents flowing through 
straits, &c. 

6. On tides in rivers. 

7. On the temperature of the sea at different 
depths, instruments to be used, and best places to 
make such observations. 

8. On the causes of the temperature of the Gulf 
Stream. 

9. On soundings in great depths; physical 
chemical observations ; the simplest instruments, 
and the most practical methods for the purpose ; the 
laying of submarine cables, 

10. A programme of international directions re- 
lating to observations which might be made on 
board vessels. 

11. On the uniformity of hydrographic symbols. 

12. The most recent facts in ocean and atmospheric 
circulation ; influence of currents aérial or oceanic on 
climatology. 

13. On the origin and general course of the great 
atmospheric disturbances; their periods, duration, 
energy, extent of country over which they passed. 

14. On the best means of extending simultaneous 
meteorological observations, strongly recommended 
by the International Congress of Vienna. 


Tue Bevoran Iron Trape.—There is no want of current 
employment in this trade, but there are great complaints 
as to the unremunerative rates at which orders are ac- 
= Pe Belgian works are competing very keenly with 
each other. 


Depostt1ne Docks.—Messrs. Latimer Clark, Standfield, 
and Co., have received orders from the Russian Govern- 
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HORIZONTAL CONDENSING ENGINE. 
CONSTRUCTED BY MESSRS. HOLBOROW AND CO., ENGINEERS, STROUD. 













































































We illustrate above a type of horizontal condensing 
engine now being made by Messrs. Holborow and Co., of 
the Dunbridge Iron Works, Stroud, the particular engine 
shown by our engraving being one rated at 16-horse power, 
at Messrs. West and Co’s., Holcombe Mills, Nailsworth. 
As will be seen from our engravings the general design is 
very neat. The cylinder, which has the steam jacket and 
valve chest cast in one piece with it, is provided with a foot 
resting upon the foundation, the front end of the cylinder 
being bolted directly to the frame. As shown in the sec- 
tional plan the cylinder has a solid end against the frame, 
this end being bored out to receive a small cover with 
stuffing box. The cover just mentioned projects beyond 
the cylinder and enters a recess in the frame bored to the 
same centre as the crosshead guides, the cover thus acting 
as a kind of dowel to prevent any shifting of the cylinder 
on the frame, and at the same time insuring accuracy in 
the slide motion. All the surfaces being bored or planed, 
hand fitting is not required. 

The air pump is single-acting, the plunger or piston carry- 
ing an inverted gland moving with it in the barrel. The 
feed pump is bolted to the side of the condenser and is 
worked by a continuation of the main slide valve rod; it 
pumps from the hot well returning unused water through a 
weighted valve. The engine is fitted with a variable expan- 
sion valve, variable while at work by means of a right and 
left-hand screw. The throttle valve is an equilibrium valve, 
and is worked by a Porter’s patent governor. The crank- 
shaft bearing brasses are in three parts, with adjustments for 
wear both horizontally and vertically. The piston rod, 
valve rods, and all pins, are of steel, and the crankshaft of 
hammered iron. We may say in conclusion that we have 
had an opportunity of;examining some indicator diagrams 
taken from the engine we illustrate, and they show an ex- 
cellent action of the valves, and an unsually good and well 
maintained vacuum. 








SCREW PROPULSION. 
To Tue Eprror or ENGINEERING. 
Si1r,—The curve shown by the annexed diagram has been 
prepared from results obtained by a series of experiments on 
a steam launch, and will bef to correspond nearly with 


the laws of hydraulics, namely, the discharge of water | i 


throngh a circular opening or short tube is in proportion 
to the square root of the head of water, so that by doubling 
the head both the quantity and velocity will be approxi- 


mately half as much again, and the supply of water to the | be 


screw propeller due to the speed of the ship only increases 
as the cube root of Sie potues Geared, tak Dimes oes te 
doubling the power, leaving the screw insufficiently A 

In the experiments, when the steam launch was moored, 
and the engines exerting about 16 horse | , with 198 
revolutions (sufficient to give a speed of a over 6 knots), 





there was a oe oy of 112 Ib. uare foot from the 
water forced back by the screw ; but when the launch was 
going with about the same indicated power and 240 revolu- 
tions, the pressure was 224 lb. per square foot, behind the 
screw, and 112 lb. per square foot 3 ft. from side of launch ; 
there was, therefore, half as much again water passing 
— the casing when the launch was going as when 
moored, ; 
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Curve showing supply of water requisite for screw propellers in 
casings with different proportions of power; the extra sapply to 
be obtained from the speed of the ship by means of a funnel mouth 
to the casing. 


The supply of water when the launch was moored was 
due to the pressure of the head of water only, and the 
screw was consequently short of one-third of its supply, 
which pulled up the engine 42 revolutions per minute; the 
screw then gave the watera = twist, the angle of which, 
with the serew shaft, was double when the launch was 
moored as when going. 

From these facts we may look forward to a great change 
that will take place shortly in the proportions of steam- 
ships generally, more especially in armour-plated ships of 
war. In former times, before the screw was introduced to 
propel ships of war, some of the best sailing frigates in the 
navy were only 3 to 34 times their beam in these 
proportions, when the screw was introduced, had to be 
nearly doubled, viz., 6 or 7 times the beam ; great 
alteration had to be made to suit the screw propeller, for 





 renneee 


neers call slip of the screw was a loss of power ; this I have 
always maintained to be an erroneous opinion, for the 
screw would give no result in propelling the shi unless it 
forced back a column of water at a sufficient to obtain 
the resistance for pushing the ship forward ; that erroneous 
opinion is now nearly exploded, as in ice it has often 
been found that a screw that showed » large amount of 
slip gave a better result than a screw that showed scarcely 
an 


vith respect to the form of screw propeller generall 

there has been no real advantage gained over the first 

screws introduced ; the screw patented by Shorter in 1800 
the Doncaster i 


hich transport 2, would propel 
om seek Wateaed ene at as great a apeod, or neatly wo, 


as any screw ; my i in serew 
ine eat cues JO oven ented 

‘ore 5 the 

boss and tapering the the y, which 
gave strength, less vibration, and re- 


rat fom ae 
or piteh, for i of a screw propeller “epends 
— the supply of water it gets and not upon its form, and 
the only improvements that have been made were altering 
ines for driving it. 

It often oceurs when a shi phe senrepntiar be grid wg 
or two knots short of what the engineer ex od, for which 
he cannot account, as the engines give out the power and 
the screw works smootirly ; at other times there is av 
much better i speed at half power than at full ; 
t arise from the screw not being placed 
where the currents meeting would supply it ; these currents 
vary with the lines and speed of the ship; but when the 
supply of water for the screw comes from below the ship 
the screw will be unaffected by them. 

I am, Sir, your obedient servant, 
Ropgert Guirvirns. 
1, Westmoreland-Place, Bayswater, November 10, 1875. 


COLLEGE WORKSHOPS. 
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connexion with this second part of college work I —_ = 

portunity in my lecture of advocating very ony y an 
peng i the establishment of what I called Labora- 
tories of Engineering Physics, in which the physical pheno- 
mena ially co ing themselves with our profession 
could be investigated qualitatively and quantitatively. In 
such laboratories—to give a few instances of what 1 mean 
—the evaporative power of fuels would be measured and 
factors of evaporation experimentally determined ; the 
value of steam jacketting under different conditions as to 
initial pressure and eut-off would be investigated ; the gain 
by compounding cylinders under different circumstances, 
and soon. The ratio of the useful work done by an engine 
to its indicated power would be found for different — 
The behaviour of materials under gradually and suddenly 
applied loads would be examined—especially their behaviour 
up to those loads which are commonly vaguely the 
** limit of elasticity”’ (above those loads we have already 
many series of valuable and complete experiments). These 
are a few only of the matters which might, it seems to me, 
he taken up in such a laboratory, bat I need not here go 
into further details, as they have already been mentioned 
in your eolamns, both in your leading article and in my 
lecture. Iam sure that the more this matter is analysed 
and examined the more thoroughly will it commend itself 
to engineers. 

I must say, however, that the giving of instruction in 
the use of tools and in constructive processes generally does 
not, in my opinion, fall within the province of a college. 
I know, of course, that on the Continent such instruction 
is frequently given at colleges or technical schools, but I 
believe that in this country we do better in retaining the 
apprenticeship system to a limited extent, and one of the 
special uses of the apprenticeship is to give this very kind 
of training. I stated in my lecture reasons for thinking 
that such training could be gained far better in the en- 
gineer’s workshops than elsewhere, reasons based on some 
personal acqnaintance with the methods and results of the 
** practical’’ teaching in college workshops abroad. 

So far as my experience of engineering students goes they 
have rather too much than too little to do—their proper 
scientific work at college (under the two headings I have 
mentioned) is quite sufficient to occupy their time and 
brains. On this account also I think it is a mistake for 
them to spend a considerable part of their college time in 
work which not only can be better done afterwards and 
elsewhere, bat which actually will be done afterwards and 
elsewhere. Mr. Walker will therefore see that the work- 
siop he describes differs widely—indeed absolutely—-from 
the institution I advocate. His workshop is a place for 
teaching constructive processes—the art of construction 
anything beyond this is secondary or accidental. I propose 
a laboratory for observation and experiment for the 


scientific study of phenomena and “* handling’’ of materials. | 


Che heading of Mr. Walker's letter and that of your article 
alone suflice to show the nature of the difference—‘‘ College 
Workshops,"’ ‘‘ Engineering Physics.”’ 

Let me add in conclusion that no one could acknowledge 
more cordially than I do the way in which for many years 
King’s College has maintained practically the necessity for 
the scientific education of engineering students. It took its 
ground in this matter at a time when it was not so easy to 
do so as it is now. I hope that at no distant period it may 
be able—I am sure it will be willing—to establish such a 
laboratory as I have endeavoured to describe 

Yours truly, 
AuEx. B. W. Kennepy. 

University College, November 9, 1875. 





To THe Eprror of ENGINEERING. 

Str, —Having heard Professor Kennedy's lecture at my 
old ‘‘ Alma Mater,’’ University College, with much interest, 
and having subsequently invited him to see what we are 
coing in a very bumble but, as far as it goes, in «a 
thoroughly efficient way, to supplement the training of the 
workslop in various trades, I was glad to see Mr. Walker's 
l-tter in your last issue, and your own editorial which gave 
rise to it. The whole establishment at King’s College, and 
its management, are worthy of the important branches of 
practical and applied science to which they are devoted. I 
trust that Professor Kennedy may ere he have similar 
advantages for bis students at University College. But it 
must be borne in mind that the fees required for the 
technical classes at King's College place the instruction 
given there beyond the reach of the great bulk of or- 
dinary artisans, especially the youngsters. We have 
adapted our scale of fees at this institute to the pecuniary 
ability of the humblest; and considering the difficulties in 
the way of getting London workmen to know and care 
about any opportunities of educational improvement, we 
have met with fair success. All our appliances are on a 
very small scale at present, and we cannot yet boast of 
having any regular engineering fittings at all. But we 
have got a good class in pattern making, moulding 
in metal, &c., tanght by the assistant-foreman in that 
branch at Mandslay’s (Mr. A. Harris), whose prac- 
tical and scientific teaching is much valued by as many 
students as can crowd round the benches in our little 
workshop every night the class is held. Then we have 
a very attentive class of carpenters and joiners, taught 
by Mr. R. Parkinson, for many years in the employ- 
ment of Messrs. Holland and Hannen, and pointed out 
to me by their foreman as the best possible man for our 
purpose. We have a class for instruction in mould- 
ing in plaster for architectural ornamentation, tauglt by a 
practical plasterer with an eye for decoration and form, 
the secretary of the Plasterers’ Trade Society, Mr. Wicks ; 
and another for stained glass painting, taught by Mr. 
Henry J. Snell, late of Heaton, Butler, and Bayne’s, and 
whose services Mr. Heaton congratulated me on having 
obtained. Next week we commence a class in the use of 
the lathe for metals, to be tanght by Mr. Ralph Bunney, 
also of Maudslay’s, and another for wood-turning, 

Mr. Robert Root, a man not unknown in the records of 
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scientific turnery. But what I would specially ask atten- 
tion to is, that all our teachers in the ‘atbalasl Gapestquat 
are themselves practical as weil as scientific workmen, 
who know the difficnities that young hands have to con- 
tend with, and the special wants that ordinary workshop 
training fails to supply. You will see by the syllabuses 
herewith enclosed, the specific nature of the teaching given 
here week by week, and for which I venture to ask your 
friendly sympathy and encouragement, and that of your 
readers. We fully admit it is but a beginning, yet we 
venture to think it is a beginning with the points turned 
the right way, and so far, not devoid of the requisite loco- 
motive power. 

I also send a characteristic letter by Mr. Rogers, rector 
of Bishopsgate, written after visiting our Institute, and 
now reprinted from the Times. e 

I remain, Sir, yours obediently, 
Henry SOLLy. 
Artisans’ Institute, 29, Castle-street, 
Upper St. Martin’s-lane, W.C., Nov. 9, 1875. 





RAISING SUBMERGED VESSELS. 
To THe Eprror oy ENGINEERING. 

Str,—As the popular scientific questions of the day 
seem to be circular ironclads and raising sunken vessels, 
will you allow me to say a word on the latter ject ? 
By the loss of the Vanguard, and the consequent dis- 
eussions of the public on the various plans for raising 
her, one most important element has been brought 
to the surface, which, if the public and those directly 
interested will allow themselves to rightly consider, 
will result in benefiting the nation yearly for the loss of 
many Vanguards ; in fact her loss may be made the cheapest 
and most valuable lesson we could have received on national 
economy in many a year. The important point of these 
discussions is the appropriateness of compressed air, other- 
wise the pneumatic system for recovering sunken vessels. 
That this system will eventually be the means of saving un- 
told millions to the nation, needs but little thought to fully 
comprehend on the part of those acquainted with the great 
advantages of air over any other power in many of the great 
engineering feats of the day. It is doubtful if Mont Cenis 





and Gothard would ever have been pierced by a tunnel, or | 
thatthe engineers of the day would ever dream of pene- | 


trating a tunnel under the Channel, but for the fact that by 
the use of air, things that were quite impossible in previous 
ages are rendered easy and simple of execution, solely by 


reason of the facility with which compressed air can be | 


used. 
Though the suceess of the above schemes may be said to 


have depended entirely on compressed air as a means, there | 


is still an industry which it is reasonable to say is far more 
appropriate and dependent on such power and means than 


valves for relieving the pressure in them as they come to 
the surface, as for each 33 ft. they rise the air pressure 
within must be diminished by one atmosphere, and must 
eseape to avoid the danger of their being burst by over 
pressure, to avoid which, even with their improved valves, 
the Russian Government have to employ the utmost cau- 
tion while operating them; being, it is said, under the 
necessity of taking a lift of only 10ft>)or 12 ft. at a time, 
and thus prolonging an ordinary opération ten or more 
days, a circumstance that wall, generally prove fatal to 
success in the rough waters bordering on the Atlantic or 
channels. Notwithstanding the strength of the bags, the 
excellence of their valves and the experience of the opera- 
tors, enough of them often burst on coming to the surface to 
cause the vessel.to immediately go down in, though a 
few craft were successfully raised by them ; however, be the 
canse what it may, the thing went to the dogs, and it is 
believed air bags have never been used in the United States 
for ship raising from that day to this. It is to be hoped 
for the sake of the world that the Russian Admiralty have 
been more fortunate in their experience with them, though 
it does scem doubtful if they will ever come into ordinary 
use, judging from their inordinate first cost, together with 
the impracticable amount of nursing they require in opera- 
ting, which is positively inadmissible in a seaway, and 
their liability of being punctured by lying against some 
sharp protuberance of the veasel, and also by the certainty 
of their being worn and chafed by the ecnstant motion given 
them by the currents and tides. This will appear more 
evident by calculation of the tensile strain on a bag 12 ft. in 
diameter by 20 ft. long, equal to 60 tons capacity ; such a 
bag, if submerged and inflated, will be submitted to a 
tensile strain along its circumferential zone at that part 
having the least outside compensating pressure, which is at 
the upper end of the bag, of about 12001b. to each vertical 
transverse inch of the material of which the bag is composed 
—such a strain certainly seems inconsistent with dura- 
bility and the nature of the business. It may be thought 
that these remarks are too critical, but bemg familiar 
with the matter, I only say what I believe will prove to 
be the case; having been connected with salvage opera- 
tions in the Transatlantic for many years, I have been en- 
abled to observe and enumerate the many difficulties attend- 
ing the raising of sunken vessels, and from the experience 
gained, have been enabled to devise and complete an ap- 
paratus that avoids many of the difficulties pertaining to 
other plans without creating or encountering any fresh or 
impracticable difficulty to be overcome ; the basis on which 
I have acted in getting up this apparatus, is to be always 
able to keep it under control and safe from the contin- 
gencies of storms, currents, &c., knowing that if, as each 
part of the operation was done it would stay done, inde- 
pendent of the weather, &c., until all was y for bring- 
ing the ship to the surface, that it would be practically as 


any of the engineering feats named, and that industry | easy to raise a ship like the Vanguard, lying in an exposed 


is raising sunken vessels. 


A primary and important condition pertaining to such | 


work is that when a lift is taken on a sunken vessel that it 
be accomplished completely and quickly, as the most 
dangerous and risky time and state of the operation is 
when everything is on the move and nothing completed ; 
this is by reason of a variety of causes, particularly storms, 
and the accompanying heavy running seas suddenly 
coming up, also strong tides and currents, &c., to avoid 
which contingencies outside work has been almost univer- 
sally abandoned unless the vessel could be pumped out, 
which is not practical to a totally submerged vessel once in 


a hundred cases ; besides total abandonment, it is sometimes | 


necessary to incur an additional expense for blowing up a 
vessel sunk in a channel way; such blowing-up operations 


are continually taking place in various parts of the world, | 
the value of the vessel being entirely secondary to the | 


necessity of clearing the channel, and the fact that 
engineering science has hitherto failed to cope successfully 
with raising sunken vessels in an open seaway, though on 
inland waters and bays protected from the contingencies of 
the sea and heavy weather, there is very little work 
abandoned if it has any value, but chentoasl outside work 
may be counted by the “‘ millions’’ sterling each year, a 


very large percentage of which will be saved when com- | 


pau air will become the agent of such work, operated 
yy the proper apparatus. 


ing her out or creating the lifting power by forcing air into 
her, both may be dismissed as practically absurd in the 
case of any ordinary built ship; also lifting a moderate 
heavy vessel in a seaway by means of surface buoyancy 
little need be said, as that, after many costly trials, had 
become quite obsolete by reason of its own difficulties, and 
not by reason of any superior means having displaced the 
system. Among the few methods of using compressed air 
for this purpose a composition of rubber and canvas bags 
early took the popular fancy, and some 35 years ago a 
number of small vessels were raised by them on the inland 
rivers and lakes of the United States, but in a short time 
the system seems to have died out, for not till 1844 or 1845 
was another roms ag made, when the inventor or manager 
of them obtained a contract from the United States 
Government to raise a sloop of war sunk in a channel way 
somewhere in the Mediterranean, and which the American 
Government had been requested to remove by the English 
Government. <a the bags had been built with the 
greatest care, regardiess of expense, they wore never strong 
enough to stand the strain of the air pressure, as they 
readily bursted before getting filled, for which reason th 
were abandoned and the vessel was blown up eventually wit 
powder. 

Again the system was taker up in New York in 1852 or 
1853 by the formation of a company with a large amount 
of money (about 75,000 dols.) id in, and a fine large 
steamer called the Saxon was fitted up with the most im- 

roved air compressor apparatus and a number of air 
com of from 15 to 25 tons capacity each, built on an 
improved system for strength and also in respect to escape 





position, as it is to dock the [ron Duke ; it would be merely 
a question of labour, with no impracticable difficulties to 
overcome, and no risks to take of having the work spoiled 
by the elements. 

The principle of this apparatus is a pontoon or jack having 
no bottom in it, otherwise airtight ; it is floated in proxi- 
mity or alongside the vessel, and by letting the air escape 
will rapidly sink to the bottom, when by exhausting its 
contents (air or water) it is quickly sucked or embedded into 
the sand or mud flush with its top, so that no matter how 
the sea eventually rans, it remains immovable till com- 
pressed air is forced into it, when it comes up with a power 
equal to its displacement ; this ability of being sucked into 
the bottom is the only possible means of, at all times, 
securing a buoyancy, and on the compressed air being 
turned on from the reservoir the necessary lift is quickly 
obtained; with such protection assured, weight is of 
secondary importance, as it is only a question of more or 
less bnoyancy being applied. These jacks or pontoons are 
built of boiler plate of from 50 to 600 tons lifting power 
each (compartments are made in the larger sizes), and are 
arranged on each side of the wreck, with chains passing under 
the keel and up through channel ways in them, where they 
are clamped ontop. Inraising deeply submerged vessels it 
is sometimes necessary to place about 10 per cent. of the 
buoyancy required to float her, on her deck, so as to get a 


; t | low centre of gravity, as this distribution insures her comin: 
As regards tightening up a submerged vessel for pump- | i 


up squarely, deck first; it is quickly managed with sma 
liability to loss or injury, and is universally applicable to 
about every case of totally submerged or stranded vessel 
that takes place on any coast; the smaller sizes may be 
carried to the scene of operations in nests on a deck, but 
the larger size, which are preferable, may be readily towed 
even across the Atlantic by means of a couple of small longi- 
tudinal cylinders, easily manipulated so as to go under them 
for the purpose, and also over them to keep them vertical 
or upright when it is desired to sink them in deep water, 
and get them in the right position, all being worked by air 
power. When in position these cylinders may be detached 
or used to increase the lift on the vessel. 

One of these pontoons, capable of lifting, say, 300 tons, 
will only weigh complete 15 tons ; while the approximate cost 
will range from 19s. to 27s. per ton displacement according 
to size, the larger being proportionately the less expensive. 

_In addition to deep-water wrecks ase is @ more pro- 
lifie class of maritime disaster in stranding. The usual 
means that have hitherto been followed for getting vessels 
off is by “‘ warping”’ wreckers, depending on a rolling sea to 
work them loose in the sand, which causes them to thump 


badly. 

Though warping acts very well on small vessels up 
to, say, 500 tons, it is quite ineffectual on the larger 
class of 3000 to 4000 tons, and for the reason that a 
single swell will give motion to a small vessel, a large 
vessel will take several at once along its length, as 
each swell is accompanied by a co nding ion 
it follows ae the ab is quite geet to oped water ; such 
vessels must be lifted by buoyancy, the only apparatus 
that can be worked for such purpose is the open-bottom 
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Nov. 12, 1875.] 
eal each side to the extent 


mtoons ; are arranged along 
Lae hee & the required amount of lift, and if there 


necessary 
is net water anon Car con be securely embedded in the 
sand by suction a high tide rolls in, when being filled 
with air, the vessel will be lightened sufficiently to 


her off. The nature of air is such that all snapping jerks | i 


to the chains are avoided, and thirty times the quantity of 
air will pass through the same size tube as will water, time 
and pressure bei ere which insures quick action. 

Another val eature of these pontoons is that they 
are most valuable in saving a stranded vessel from goi 
to pieces, as the sea often cuts the sand away from beneat 
parts of a vessel so that she settles or breaks up on account 
of uneven support ; when these pontoons are p around 
a stranded vessel t act as a breakwater against such 
effect, as well also in preventing a vessel from “ sanding ;”’ 
in working on rocks or reefs it is also most efficacious, as 
there is no bottom to be knocked in; on reef work a vessel 
may be lifted to the extent of 600 to 1200 tons in a couple of 
hours, if the pontoons are at hand to run alongside, attach, 
and inflate, the compressed air being stored up while 
the attachment is being made. Of course such work cannot 
be done in bad weather, but it must be remembered that 
bad weather represents but a small portion of time. 

The — is done by means of small gas tube 
connected by flexible hose to force pump, the water 
softening the sand or mud and gives easy entrance to the 
tube under the wreck, through which is p Reams washed, 
a float and small line attached, &c. ; this process renders 
easy chaining that is otherwise often impossible. 

Most respectfully, 
Hewry F. Knapp, 
Hydraulic Engineer. 
70, Cornhill, London, November 9, 1875. 








VERTICAL BLOWING ENGINES. 
To THe Eprror or ENGINEERING. 

Srr,—In your issue of October the 29th, I noticed an 
account of the introduction of vertical blowing engines into 
the Cleveland district. 

In the year 1846, I invented and erected a vertical direct- 
action boiling engine at the Yuiseedwyn Iron Works, in 
the Swansea Valley, to blow either the No.7 blast furnace, 
which was contiguously situated, or four refineries. 

The engine was of the following dimensions : 

Steam cylinder 20 in. diameter; blast cylinder 50 in. 
diameter ; with 4 ft. stroke. 

Steam cylinder fixed on a bedplate with hollow bottom for 
the shaft of the flywheels to pass underneath the cylinder. 
On the same bedplate were fixed two standards the legs of 
which were of H section, 15 in. <8 in. at the bottom and 9 in. 
x 6in. at the top underneath the bottom of the blowing cy- 
linder, and the éidetiee about 2in., with the middle part 
arched for the flywheels to work between the legs of the 
standards and underneath the arch. There were two slits 
in the bedplate to allow nearly half of the flywheels to go to 
the pee an and another slit for the throw of the 
eccentric which worked the slide valve of the steam 
cylinder. The standards were about 14 ft. high, and to 
them the bottom of the blowing cylinder was fixed. From 
the arch of the standards were fixed two brackets each 
side of the steam cylinder, to keep it steady. 

The diameter of the steam piston rod was 3} in., blast 
piston rod 4 in., connected to a crosshead of the follow- 
ing dimensions: Depth of crosshead at the boss, 12 in. ; 
depth of boss, 15 in. ; diameter of boss, 8 in.; thickness 
of crosshead at the boss, 4in. ; depth between the motion 
bars 7in. by 4 in. The motion bars were fixed on the 
top of the arch and on the bottom part of the framing of 
the blowing cylinder. Outside diameter of the two fly- 
wheels 9 ft. Rim 9 in. by 7 in., with 6 arms in the form 
of the letter S, and one of the six arms was made stronger 
with a boss and a hole to receive a pin to form a crank, 
and between the arms and the rim were fixed balance 
weights in two halves and bolted together to balance the 
yistons, piston rods, connecting rods, and crosshead. 

Jiameter of the shaft of the flywheels, 8 in.; diameter 

of the bearings, 7 in. by 9 in. long; diameter of crank-pins 
tin. by 44 in. ; diameter of crosshead bearings, 4 in. by 44 in. 
The inlet bottom valves were made of two thicknesses 
of leather sewn together and fixed on ting at an angle 
of about 20 deg. fixed on the bottom of the blast cylinder. 
There were four inlet valves, the inside of which formed an 
octagon of about 14 in. radius and the outside 24 in. circular 
radius. There were also two rectangular valves 18 in. by 
9 in. ata similar angle. The four outiet valves were fixed 
on a grating inside a branch cast on the bottom of the 
blowing cylinder, and hanging at an angle of 85 ds. The 
inlet in the cover was fixed in the octagon form with valves 
each side of the boxes, six in number, with twelve valves 
fixed on grating at anangle of about 87 deg. Outlet valves 
were fixed in a branch, cast on the cover (and a grating at 
an angle of about 10 deg.) four in number. Area of the 
inlet valves at the bottom, 884 in.; area of outlet valves, 
381 in. ; area of the inlet valves at the top, 960 in. ; area of 
the outlet at the top, 386 in. This engine at that time was 
considered large enough to blow one furnace making iron 
from anthracite coal, the quantity of air required being 
about 3000 cubic feet per minute. 
_ Proportions of steam cylinder to blast cylinder 1 to 6.25 
in area. Proportions of the inlet valves to the area 
of the blast piston ~—bottom inlet valves 1 to 2.22; top inlet 
valve 1 to 2.05. Proportions of the outlet valves to blast 
piston area 1 to 5.087 : Q 

Quantity of air uced per minute with 30 revolutions 
3272.472 cubic feet ; quantity of air produced per minute 
with 35 revolutions 3817.884 cubic feet. On the bottom 
part of the blast piston was fixed a block to force the air 
out from the branch where the outlet bottom valves were 
fixed on the octagon form, also curved into the form of the 
inlet valves to force as much as possible of the air out of 


the purposes of seeing 
ite coal and hot blast, for w eB made 


in your paper. : 3 
I am, Sir, your obedient servant, 
Rees THomas, 


Engineer and Furnace Manager. 
14, Crosby-terrace, Norton-road, North Stockton-on- 
Tees, November 4, 1875. 


STONE-BREAKING MACHINES, 
To THE Eprror or ENGINEERING. 

Srr,—Referring to the extracted from the Society 
of Arts Journal on the ‘ Deposits of Pern,’’ b 
Mr. G. F. Cole, A.1.C.E., in your ———- of the 
ult., I beg to correct an error into which that gentleman 
has unwittingly fallen. It has reference to the machinery 
in use out there for crushing the caliche up, where the 
writer says ‘‘ Blake’s crusher manufactured by Marsden, 
of Leeds, has of late years been used in several manufac- 
tories, and would, I have no doubt, be more generally em- 
ployed for this purpose were the body of the machine made 
in sections to facilitate its transport, instead of being in 
one massive block weighing several tons.” 

It may interest Mr. Cole and many others to know that 
for years I have made machines in pieces of which no single 
part weighs more than 3 ewt., that I have them at work in 
the class of manufactories to which he refers, as well as 
many of my ordinary solid frame machines. I enclose tracing 
of such machine for your inspection, and if you think the 
matter of such importance as to deserve ill tion in your 
journal, you are at liberty to do so. 

Two of these machines are now on their way to Peru. 
Six larger ones mounted on travelling wheels have been 
lately shipped for the Cape railways, and others are in pro- 


gress. 
Apologising for troubling you er this pepe aespa ts 
am, “s 
H. R. Marspen. 
Soho Foundry, Leeds. November 6, 1875. 
[We shall illustrate the machine above referred to in an 
early number.—Ep. E.} 


THE CASTALIA. 
To THE Eprror or ENGINEERING. 

Sir,— Will you a small space in your valu- 
able paper to reply to the remarks of ‘‘ Pro Bono Publico,”’ 
as to what is requisite to be done to this vessel to make 
her suitable in all respects for the Channel traffic ; what I 
shall detail to you are the results of experiments extending 
over a period of 18 months, with a twin vessel 50 ft. long 
by 18 ft. broad having a waterway of 9 {t. between the two 
hulls. First of all allow me tosay I with “ P. B.P.,” 
that the engines and boilers are quite powerful enough, 
but the engines require to be placed, as he states, on a 
higher plate, and the wheels should be of ter 
diameter, less breadth of face and much less atta ge mn 
occupy too much space between the hulls, leaving no room 
for the air and water taken up by the wheels to get away, 
which, instead of flowing away freely, is churned up and 
carried forward in the wheel houses (a dead weight I caleu- 
late of 40 tons), thus acting as a powerful brake on the 
engines and absorbing uselessly a third of the power given 
out by them. 

ore determining the dimensions and position of the 
wheels it is desirable to know where the water comes from 
that supplies the propulsive power. It is quite evident it 
does not come from the channel in front of the wheels, for 
my experiments showed clearly that it was drawn in 
radially from under the forepart of each hull. This was 
discovered by dropping shavings and sawdust in front of the 
vessel and outside the hulls, which reappeared in the wheel 
race between the hulls astern. In experimenting with the 
paddle wheels I found the result the same whether the 
paddles were placed together in the centre or separate and 
close to the insides of ae ~ ea The bord sre teeth tbe 
paddles effectually braked the engines, w 
goin ie et ies Ss ees eet 
out, both engine away well wit 
no vibration. A word about the rudders : two are,I find, 
as unnecessary as four—one Lag ys placed does muc 
better. I have tried rudders on os your corre- 
spondent deseribes, they act very Fagen aegee but are 
a failure going astern, for reasons which are so self-evident 











night to show you a large model with 

herein indicated, and at the same time a vessel on 
an entirely new  coaprs suitable alike for or screw 
propulsion and for ocean traffic. 


I am, Sir, your obedient — 
. SED 
Sedley-place, Oxford-street, November 8, 1875. 
To Tur Eprror or ENGINEERING. 


Srr,—In consequence of the admitted superiority of the 
Castalia, as regards comfort and comparative immunity 





from sea-sickness, engi naturally wish to examine the 

question of how far desired increase of speed from 10 

pr pon Sead expected from the use of more 
iw 

V'Hf the 13 Knot are to be obtained agg elhgeensst 

Lorrie the usual computation, amount to 





the cylinder at the bottom of the stroke. 
In 1847 Mr. Slate and Mr.,Townshend Wood, late of the 


firm of Messrs. Jevons and Wood, visited Yniscedwyn for 
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between the half hulls. 


The last four particulars have no doubt been given in 
former numbers of ENGINEERING, but it would be con- 
venient for reference if they were d 

I am, Sir, your obedient servant, 
G. H. Purrrs, M. Inst. C.E. 

London, November 10, 1875. 


PICKERING’S STEAM PUMP. 
‘ Ps ee or mag gen nie 
1R,— 
the sth your my pump ~ 


instant, ig ePaemangy bd 
se came In and patented b. “ill 
you say “ Inven y Mr. Jona- 
than ing, Tees.”’ As this error may mis- 
lead your I should be glad if you w 
it in your next, I am, yours truly, 


Jon. Pickrrina. 
Globe Works, Stockton-on-Tees, Nov. 10, 1875. 
The mistake was discovered soon ern gae | to press, 
only occurred in a portion of our edition. —En | 


— piosey om Lire Sern oe iin annual 
repo directors y mesg | year ending the 











30th June last, has just been issued year pro- 

1°583,5161. The annuities granted ai auseaaien 

” same 
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THE GIRARD AVENUE BRIDGE, PHILADELPHIA. 


CONSTRUCTED BY MESSRS. CLARKE, REEVES, AND CO., ENGINEERS, PHC/NIXVILLE BRIDGE WORKS, PHILADELPHIA. 
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We this week publish a two-page perspective view of the | 
Girard Avenue Bridge, Philadelphia, and on the present | 


low average value of 12/, The following is their daily work : 
two horses are harnessed at Cambre ; they run to the end of 


and opposite page we give some detail views of the same | the Scbharbeck road, rest ten minutes, and go back to the 
work. Next week we shall publish further illustrations of | Cambre; they then rest ten minutes sgain, start for the 


this very fine structure, and we shall then describe it 


| end of the line, and return immediately. They are then put 


fully. For the present, therefore, we postpone giving par- | in the stable, and do not come out till the next morning. 


ticulars, 








THE BRUSSELS TRAMWAYS. 

Brvssers and its suburbs possess a somewhat extensive 
tramway system, the most important line of which is that 
starting from the Bois de la Cambre, and going to Schar- 
beck. The length of the line is about 4) miles. It follows 
the lines of some of the principal boulevards, and is cha- 
racterised by few sharp curves or gradients, the minimum 
radius of the former being a little under 100 ft., while the 
steepest incline though lin 29, has a length of only some 
350 ft.; with this exception there is nothing steeper than 
lin 55 to 1 in 60, The stations and stopping places are 
sufficiently numerous, but irregularly distributed. Their mean 
distance apart is about 1500 ft, but some are, however, 
only two or three car lengths apart. 

The rails are flat, weighing 40 1b. to the yard, and are 
laid in lengths of 19 ft. 8in. They are fastened by spikes 
to a pine longitudinal 3}gin. by 5§ in., these longitudinal 
sleepers being connected by cross ties 4 ft. 9 in. apart. The 
longitudinals rest direct on the ground, and are con: 
simply by cast-iron shoes. After working with this rail for 
about two years, it was found to be too light, and 
another section weighing 50 Ib. to the yard was laid down. 
The top plates of these rails are to improve the 
foothold of the horses. The longitudinal sleepers remain as 
before, but beneath them are placed cross sleepers 7 ft. long, 
and 5}in.x4in. These sleepers, placed 6 ft. 6 in. apart, are 
connected to the longitudinals by angle irons. The points 
and crossings are of cast iron throughout. The cost of this 
tramway is stated to have been about ps bags 

The stables are near the Cambre terminus, and the 
winter stock of horses is 128 ; this number is increased in 
summer to 150 or 160. For the most part these horses have the 





They thus do a total distance of 174 miles, the time oc- 
cupied being 3 hours; each single trip lasting 45 minutes, 
In the winter the service commences at 7 A.m., and from 
that hour till mid-day the cars start every ten minutes ; from 
mid-day to 6 p.m., the intervals are reduced to five minutes, 
from 6 to 9 p.m. they are 10 minutes, and at the latter hour 


partition with a sliding door, into a first and 
compartment, each containing eight places. A platform ta 
both ends gives access to the compartments. On the top 
are 16 seats reached by a light staircase at each end. 


from an article in a recent number of our contemporary, 
Les Nouvelles Annales de la i 





OFFICE WATER GAUGE, 
WE have lately had brought under our notice a neat 
arrangement designed by Mr. John Nicholas, of 90, 



































is the front plate of a boiler, to which is connected the 


ordinary glass gauge J. Instead, however, of this being 
mounted directly on the boiler front, there is interposed be- 
tween it and the latter the small cylindrical chamber H, 
having within it a tube K, which extends nearly up to the 
upper end of the chamber. This tube K passes out at the 
lower end of the chamber H and joins the pipe G', while 
another pipe G is led off from the side of the chamber H, as 
shown. 

The two pipes G and G', just mentioned, are con- 
tinued to the office or other place where it is desired that 
the water level in the boiler shall be indicated, and they are 
united to two cocks F and F' respectively. Of these cocks 
that marked F communicates with the lower end of an 
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may be made to magnify changes of level when it is de- 
sired to show such changes with great accuracy. Alto- 
gether the contrivance is a neat and ingenious one, capable 
of a number of useful applications. 








CIRCULAR FLOATING FORTS. 

Lw our article on “ Circular Ironclads” which appears on 
page 381 of the present number, we have referred to the | 
special claims of the late Mr. George Herbert, to be re-| 
garded as the originator of circular ironclad floating de- | 
fences. Mi. Herbert was for a long time assistant secre- | 
tary to the Trinity Board, and we have now before us! 
drawings made from his designs in 1854, which certainly 
prove that he proposed circular ironclad floating forts 
provided with propelling power, some years before other in- | 
ventors forwhom the origination of these defences has 
been claimed. 

Mr. G. Herbert took out a patent in 1853 for what is now 
well-known as the Herbert buoy, and a renewal Of this 
patent was granted to him (ion conjunction with Messrs. R. 
8. Newall and Co.) in 1867. It was during the Crimean War 
that Mr. Herbert first proposed to apply these buoys in an 
enlarged form as floating forts and lighthouse stations, 
and designs for such forts were made for Mr. Herbert by 
Sir C. Fox, and sent to Sir J. Burgoyne in 1855. It 
may be presumed that on the termination of the war these 
designs were lost sight of. 

In 1857 Mr. Herbert published a pamphlet under the title 
of “ Fairway Lights and Danger Lighthouses,” in which he 
proposed to establish a line of lighthouse stations by means 
of his buoys in the fairway of the Channel, and thus to 
afford at night a clear lighted way in safe water to the 
numerous vessels passing up and down the Channel. 
In 1859 he published a pamphlet on circular furts, or | 
floating batteries under the title of “ Brief Observations on | 
Coast Defence, with Special Reference to the Protection of | 
the Entrances to Rivers and Roadsteads.” A copy of the | 
drawing sent to Sir J. Burgoyne, and a rough model made | 
about the same time, together with the pamphlets, &c., above 
referred to, may now be seen at the office of Mr. C. Liddell, 
C.E., 24, Abingdon-street, Westminster. 

Again in 1864 a drawing of a floating fort was made by | 
Mr. Henwood at the Millwall Company's Works, and sent 
to the War (Office, and was there entombed, for on Mrs, 
Herbert's application for them a year after Mr. Herbert's 
death, Colonel J ervoise wrote to say that search had been made 
and they could not be found. It is to be regretted that a | 
copy of this drawing does not appear to have been retained. 

The great value of Mr. Herbert's invention is the mode | 
of constraction by which the attachment of the cables for 
anchorage is made in the middle of the vessel and at the 
centre of gravity, in consequence of which they float with 
the least possible oscillation in the most broken water. To 
such an extent does this freedom from oscillation go, that 
when a large bell buoy was placed off Liverpool harbour | 
entrance, its motion was too small to ring the bell, and the | 
anchor adjustment had to be altered to give it sufficient 
motion. 

Mr. Herbert was warmly supported in his designs for | 
fairway lights and safety stations by the late Admiral 
Halsted, Admiral Ryder, and many others, and his buoys 
have been built by Messrs. Brown, Lennox, and Co., Messrs, 
Laird, and others, and are in large use, and adopted by the | 
public authorities at Liverpool and in France. 

In 1865, Mr. Herbert furmed the acquaintance of Mr. C, 
Liddell, who took a strong interest in his proposal for the 
establishment of telegraph stations off the entrances to St. 
George's and the English Channels, by means of Herbert's 
buoys, the central anchorage to which seems to give faci- | 
lities for attaching and maintaining the attachment of | 
telegraphic cables which is impossible with ordinary vessels | 
—and soon afterwards he was joined by Messrs. R. 8. Newall | 
aad Co., of which firm Mr. Liddell is a partner, with a view 
to forming a company for carrying out his proposals. 

Floating stations of 100 ft. to 120 ft. diameter were then 
proposed, carrying a lighthouse and all the necessary equip- 
ments for helping vessels in distress or wanting supplies, | 
and with telegraph cables to the shore to give the earliest | 
and latest information and instructions to incoming and out- | 
going vessels. In the midst of his efforts to establish the | 
company, Mr. Herbert died, and the subject to which his | 
energy and ability gave life died with him, to be revived 
let us hope by others who may be more fortunate in obtain- 
ing attention to his well-matured plans. 


GERMAN IRON AND MINING INDUSTRIES. 
Report from the Engineering Offices of Franz 
Burr@ENnBAcH, idorf. 

Dusseldorf, November 8, 1875. 

Ivy a longer period than usual bas elapsed since our last 
report, the delay is to be attributed to the fact that our in- 
dustries have been in such a low state in Germany that 
there was really nothing to be said about them. Although 
matters are still not much better, yet it is the general 
opinion that the prices of coal and coke cannot fall lower, 
and in some districts the prices at the mines have even 
already been raised. in the iron and eteel trade also a 
slight improvement is noticeable, and at some iron works, 
which have been idle, blast furnaces are being blown in to 
carry out orders received. Pig iron isin better demand, but 











Lars, rails, and puddled steel are not much inquired after. 
The great want of orders from railway companies—caused 


| jetty 1400 ft. long with quays. 





by the fuet of no new projects being carried out—has had 
au important effect upon German ironmasters, while the 


increased railway tariffs have greatly impeded export 
trade and increased the competition of England and Belgium. 
The ironmasters of Belgium and Luxembourg have of late 
made great exertion to extend the sale of their products in 
Germany, and they have been only too successful owing to 
the special advantages which they possess over German 
iron manufacturers. 

From the Siegen district we receive reports of increasing 
trade being done, particularly in spiegeleisen, of which ma- 
terial an increased manufacture is going on. The rail mills 
have still but very few orders, 

The question of whether, and if so under what conditions, 
an exportation of German coal can be carried out, is at pre- 
sent again the subject of much discussion in interested 
circles. As long as German coals maintained their extra- 
ordinarily high prices at home of course any exportation 
was out of the question, but now that the prices have be- 


| come so vastly reduced the possibility of competing with 


England and Belgium is being considered. As we have said, 
much attention has been drawn to this matter, and we shall 
in our next report describe the steps which have been taken 
in the affair and give further particulars as to how it now 
stands. 

From our new provinces, Alsace and Lorraine, we hear 
that a new concession for working lead mines has been 
issued, the bed of which extends over an area of 240,000 


| square yards, being situated in the Bolchen district. - For 
| some time past no lead mining has been carried on in this 


district, and the great workings, alum, silver, and copper 
mines have also been lying idle, although the iron and coal 
industries are continually increasing. At the present time 
there are, in a proportionately small district, eight large iron 
mines, with seventeen iron works having 54 furnaces and 
three coal mines at work. 


THE MANORA BREAKWATER, 

AT the first meeting of the present session of the Institu- 
tion of Civil Engineers, held on Tuesday evening, the 
9th of November, Mr. Thos. E. Harrison, the President, 
in the chair, the paper read was on “ The Manora Break- 
water, Kurrachee,’ by Mr. William Henry Price, M. 





| Inst. C.K. 


It was stated that the Manora Breakwater was the most 
important feature of the Kurrachee Harbour Works, which 
were commenced in 1860, from the designs of the late Mr. 
James Walker, Past-President Inst. C.E., assisted by Mr. 
William Parkes, M. Inst. C.E. Besides the breakwater the 
chief works were—in the lower harbour—a stone groyne 


| 8900 ft. long, dredging and removal of rock, and—in the 
| upper harbour—an increase of one-fourth to the area of 


the backwater, involving a new tidal channel 2} miles long, 
crossed by a screw-pile bridge 1200 ft. long, and an em- 
bankment 2780 ft. long, to close the old channel, also of a 
All these works were now 
nearly completed, and had already produced great benefit, 
the entrance having been made direct instead of circuitous, 
a ed 6 ft. and sheltered, the anchorage space ; 
and the internal accommodation improved. The trade of 
the port was 34 millions sterling per annum, and railway 
communication with the Punjab would farther develop it. 
About 450,0001. had been expended on the whole of the 
harbour improvements. 

The breakwater projected from Manora Point for a 
length of 1503 ft. into a depth of five fathoms of water, in 
order to shelter the entrance from the south-west monsoon 
seas, and to prevent their tearing up sand from the bottom 


and depositing itasa bar. The characteristics of the sea, 


wind and tides, as bearing on the design, were alluded to, and 
it was stated that the bottom was i near the shore. 
The structure consisted of a base of rubble stone levelled off 
generally to 15 ft. under low water, and on this base, con- 
crete blocks, each weighing 27 tons, were set on edge, 
leaning back at a slope of 3 in. to 1 ft., and without bond, 
two blocks forming the width and three the height, and to- 

her making a square of 24ft. in cross section, the top 

ing about the level of high water. The rubble base was 
deposited from native boats, and was levelled for the super- 
structure by helmet divers. Two mason divers 
were employed, and six native divers trained on the work, 
the latter chiefly for shifting the rubble. No accident 
occurred, and the party generally did not suffer in health. 
After mentioning circumstances which determined the use 
of concrete blocks and of Portland cement, i 
were given of the composition of a 27-ton , the 
materials being cement, river sand, shingle, and quarry 
lumps, with salt water. The ratio of the bulk of the cement 
to that of the finished block was nearly o: 
About 3500 tons of cement were used, i 
to 4/. 10s. per ton. The mixing station, b 
moulding of the 1972 blocks, including 385 of special coe 


sizes, were then 3 


if 
i 


b. | Windel 





was limited by the progress of the foundation and by the supply 


of blocks, but during the last season ten 27-ton blocks 
were set daily on an average, while on one occasion six 
blocks were laid in one hour and forty minutes without 


special X 

The ep ES the 17th of March, 1869; 
and later in that year the shore end “stump,” 45 ft. long, 
to make a starting place for the Titan, with other pre 
ratory works, was completed, after some unavoidable de- 
lays, and the first block was set on the Ist of November, 
1870. The delays of the foundation were specially felt in 
the first season’s work, but a length of 225 ft. was built in 
four months, taking the breakwater out to 270 ft. from the 
shore. During the 


During the third season, after the i 

damages, & of 710 ft. was built, completing the 
breakwater on the 22nd of Feb , 1873, to its full h 
of 1503 ft., which had thus been ly twelve months in 
actual building. 

The action and effect of the monsoon sea, and the repair 
of were then i In 1871 the centre joint 
— here and there, and one block ens wadhet over ions 
the top course on the harbour side. Slight damage also 
occurred to the shore end in the sea angle. The nature of 
the settlement was described, also a curious rocking action, 
and the closing up of the cross joints under the action of 
the sea. The repairs of the damage, in the first season, 
cost 1851. During the second monsoon, 1872, 25 blocks 
were washed out from the top course on the harbour side, 
18 of these blocks being in one bof 86ft. The geo 
was again traceable to inequality of settlement. The sea si 
did not suffer, nor did the shore end, though both showed 
evidence of the force of the sea. The damage was repaired 
in a few days at a cost of 5121. The monsoon of 1873, the 
first after the completion of the breakwater, did trifling 
damage, and was confined to the shore half length, still 
pointing clearly to weakness of foundation. The repairs 
cost 1991. In the monsoon of 1874, the outer end and 
“sear,’’ which had not then been in any way special! 
secured, lost five blocks during unusual weather, ‘oak 
no other of the outer halt length suffered, but the 
shoreward half opened here and there. The repairs of this 
season cost 4181., and included the re-erection of an iron 
beacon on the outer end. The nature and extent of the 
subsidence (which in some parts amounted to 3 ft., but 
without dislocation) were then noticed, and the action of a 
mullusk, the ‘‘ Pholas,” on the concrete blocks, also the 
effects of the sea on the rubble base, which did not, how- 
ever, affect the stability of the superstructure. 

The cost of the breakwater had been 93,5651., or 621. 5s. 
per lineal foot, but this amount included pleliminary 
charges, the current ex 8s duri the last season 
being = 3Al. per foot. This sum included the repair of 

uring the progress of the work, and during the 
two monsoons since its completion, but not the expense of 
engineering and office establishment. The work had been 
earried on in the Bombay Public Works Department by 
the author and his assistants, advised by Mr. William 
Parkes, M. Inst. C.E., as ing engineer, and without 
the employment of any general contractor. The completion 
of the work was favourably noticed by all the Government 
authorities concerned. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Albion Steel and Wire Company (Limited).—The 
debenture holders of this company, which has lost 74,0001. 
in four years trading, met at Sheffield a few days ago, and 
after some discussion decided to aceept 2} per cent. instead 
74 per cent., for one year only. The adoption of this mea- 
sure it was stated, might be the means of enabling the 
company to resume its operations. At present the works 
are standing, but the men have not been paid off. 

Dividends of Limited Companies.—The directors of the 
Hallamshire Steel and File pany (Limited), Neepsend, 
Sheffield, have declared a dividend of 5 _—<. for the 
half year, or od ne share. The Retford Company 
(Limited) has & profit of 3251, during the half-year, 

t f ded to apply it in payment of a 
viously incurred bad debt i of paying'a dividend. "The 
report of the directors of the latter com states that a 
new smithy has been completed, and a siding laid down 
between the works and the line of the Manchester, Shef- 
field, and Lincolnshire Railway Company. 

The Stocksbridge Water Works Scheme.—The Smithy 
Moor reservoir tank, in connexion with the Stocksbridge 
Water Supply scheme, has been completed and the works at 

are in a forward state and are being rapidly 








pushed on. 

G. and J. Brown and Company (Limited).—The rt of 
the directors of this company fort © past yout shows a loss 
of over 40001., which, with deficiency of 31,0001. i. 


Geonge Lame i Son been phone Tighe tran- 
saction, as a whole, involved the company in a loss of 
over 12,0001. Only a portion of the works in 
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NOTICES OF MEETINGS. 

Tas INSTITUTION OF OrviL ENGINEERS.—Tuesday, November 
léth, at 8p.m. ‘On the Pneamatic Transmission of Telegrams,”’ 
by R. S. Culley, M. Inst. C.E., and R. Sabine, Assoc. Inst. C.E. 

METEOROLOGICAL SocizTy.—At the Institation of Civil En- 
gineers, 25, Great George-street, Westminster, on Wednesday, 


the 17th inst., at 7 p.m., the following will be read: “Some 
Remarks on the Reduction of Baro Readings, with a Form 
of Table for Combining the Correcti for Index-Error, Tem- 





perature, and Altitude,” by William Marriott. “On ajContinuous 
Self-Registering Thermometer,” by W. Harrison oor. “One 
Self-Regulating Atmometer,” by uel H. Miller, F.R.AS. Mr. 
R. H. Scott, F.R.S., will exhibit a complete set of instruments with 
thermometer screen, &c., as used at the Russian meteorological 
stations; and Lamont's atmometer. 
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CIRCULAR I[RONCLADS. 
THE interesting letters of Mr. E. J. Reed, C.B., 


to the Times, on the subject of the circuiar ironclads | Mr. 


designed for the Russian navy by Admiral Popoff 
—the second of which has now been launched, and 
will soon be ready for service on the Black Sea— 
have attracted very considerable attention in this 
country and given rise to a controversy which is not 





likely on ope out. Two Seine 
nexion with it give promise 
viz., who was the inventor of 
type of ship? and, are the advantages possessed by 
it 80 as to force 
building vessels of a 
tion has hitherto assumed the 
in the public journals, as 
ex to be the case 
but it is of far less national im 
second, which will doubtless in 
greatest share of attention. 
That these Popoffkas, as they are 
formidable vessels for their size and cost, 
think, scarcely now be seriously denied. 
shallow draught of water is essential, and s 
of little importance, it is almost obvious that the 


. 


possess advantages far exceeding those of vessels of | i 


the ordi form. These are points which might 
oahepe have been inferred es confidently rw 
the drawings of the vessels before they were con- 
structed, and oo by most of those re 
this country capable o judging who were acquain 
with the outlines of Admiral Popoff's desi The 
trial at sea of the Novgorod, the first of the type, 
witnegsed by Mr. Reed, appears, however, to have 
brought to light other properties of these circular 
vessels, which could scarcely have been foretold 
with any degree of certainty without some such 
trial on a large scale, and these are the properties 
which add so vastly to the value of the invention, 
and which place circular ironclads, or at least 
Popoffkas, in the first rank among the types of 
naval architecture from which we have to seek the 
“ship of the future.” The question of priority in 
the invention becomes on this account one of much 
interest to all engaged in naval matters, although, 
as we have stated, it is really of import- 
ance to the question of the application of the inven- 
tion. We shall — : few remarks w — a 

uestion at issue before yng i il gene 
eatures of these ships, their viour as far as 
yet known, and the development of the powers of 
attack and defence which the system seems 
capable of, 

t will be remembered that Mr. Reed disclaims 
for himself the credit of these Russian vessels, but 
Admiral Popoff, their distinguished designer, makes 
no secret of the fact that the train of reasoning em- 
ployed by Mr. Reed in defending short ironclads 
against long ironclads, impressed so much as to 
lead to the conception and design of the Novgo- 
rod and Admiral Popoff. Circular ships, how- 
ever, were proposed in this country long before the 
design of those vessels was conceived, and it is— 
naturally perhaps—contended that from those pre- 
vious pro and not from Mr. Reed’s views, 
Admiral Popoff obtained the idea which he has so 
successfully worked out. Here is food for a pretty 
little quarrel that is not likely to be settled to the 
entire satisfaction of all parties, and in which those 
who know most about the subject will probably be 
credited freely with a want of impartiality, if with 


no worse motives. 
Admiral Popoff’s 
considered conclu- 


In the ordinary course of things 

evidence on the point would be i 

sive, since it is he alone who can know how 
the idea first wee and afterwards developed in 
his own mind, and there is no adequate reason ap- 
parent why the Kussian admiral should wish to rob 
one Englishman of his due for the sake of gi to 
another the credit of having led him to the inven- 
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spondent of the Times mentions a 
at the meeting of the British 
a Rennie on the 
ixed and Floati i 


when models and drawings of circular 

were exhibited; while forms of circular 

floating forts were designed by the late Mr. Herbert, 
under-secretary to the Trinity House, and were 
laid before the authorities as early as 1855. Mr. 
Herbert's plans were worked out with much care 
and to some extent practically tested, and they are 
hence worthy of special notice. We give some 
particulars of them on page 380 of the t 
number. In 1866 two plans were oy or by Mr. 
G. F, Lyster, engineer to the Mersey 

for a new ferry across the Mersey, in which the 
ferry boats to be drawn across by chains were to be 
circular in plan, while in section they also resembled 
closely the Popoffkas, but they were of course 
lighter in, and higher out of the water. 

From these facts it will be seen that the simple 
idea of giving vessels a circular plan is an old one 
which has often been cropping up, without being 
—— ye homg arises whether the circular 
ironc 0 miral Po possess special pro- 
perties of their own mie cid to them their pecu- 
liar practical value, and which were lacking in the 
former inventions or proposals for circular ships of 
war. 

As far as we have been able to learn, the proposals 
for circular ironclads which preceded ly El- 
der’s confined themselves to harbour-defence vessels. 
Mr. Elder extended the iti 
vessels, and claimed for 
ness, and great facility of turning and manouvring. 
He proposed to make the immersed portion of his 
vessels “ a small segment of a large sphere, so that 
the vertical or buttock lines” should be very fine, 


that oe to this eee Soa dike the 
vessels he proposed w capable o' speeds, 
Admiral Popoff, on the other makes the im- 
mersed of his ironclads almost cylindrical, the 
bottom being flat and large in diameter, 

somewhat less than the diameter at the water sur- 
face, Instead, therefore, of the immersed body being 
sloped away from the water line downwards tu 
obtain fine buttock lines, the Popoffkas have neither 
fine buttock lines nor fine water lines, and re- 
semble a half cheese in form more, perhaps, than 


anything else. 

This radical difference between the form of the 
immersed body in Mr. Elder's vessels and 
in Admiral P. 8, in spite of prise. fae porn 
horizontal ons, affects, in reality, the prin- 
ciples of ™~S ae enables the rosmwey vessels 
to become t an important class of fighting 

ips of ee reas Mr. Elder's design, as 
him United Service Institution, 
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tially, not only in form bat in principle, from his 
own proposals. And those who are at present re- 
sponsible for the firm which still bears his name, 
would perhaps have acted more discreetly by en- 
deavouring to realise the fact that “ circularity” is 
not the only or most important feature of the 
Popoffkas, before they hastily claimed the merit of 
the design of those vessels for the late head of their 
firm. Their letter published in the Times of the 
30th ult., put briefly, amounts to this: They say the 
idea of a circular ironclad was conceived aM the late 
Mr. John Elder previous to 1867. The Popoffkas 
are circular ironclads, therefore, we cannot allow it 
to be understood that Admiral Popoff is their in- 
ventor, nor allow Mr. Reed unchallenged ‘“ to con- 
nect the origin of these vessels with his own earlier 
design.” “In the autumn of 1868 (they say) Ad- 
miral Popoff spent some time in Glasgow, and dur- 
ing the greater part of two days Mr. Elder explained 
to him his plans for his circular ironclads.” And 
they contend that, “‘ however much Mr. Reed may 
now admire a completed vessel of thia type, he has 
had nothing to do with its inception.” In making these 
remarks they have, we think, not attached sutlicient 
importance to the differences already pointed out. 

Against the above statements we have the letter of 
Admiral Popoff in the Times of the 10th inst., in which 
he says that he knew Mr. Elder well, but of his only 
visit to him at Glasgow he adds, ‘ I never heard from 
him anything about his spherical ship, which in the 
only form in which 1 ever understood it was im- 
practicable, as involving great draught of water and 
great expense.” His explanation of the origin of 
the Popoffkas is that it arose from the teaching of 
Mr. Reed many years ago—which teaching the 
admiral claims to have understood before a great 
many cthers—to the effect that by shortening the 
ship we diminish the extent of the surface which 
must be protected by armour, and by broadening 
the ship we increase the displacement or power 
to carry the armour; whereas very moderate 
increase of steam power is needed to give to 
the short ship the same speed as to the long 
one, and in some cases not even any. ‘This 
seems to have become the®admiral’s creed, and 
it certainly brought naval architecture within an 
easy compass. And as it proved, it was sufficient 
for his requirements. ‘The Russian Government 
requiring powerful light draught vessels of moderate 
cost, Admiral Popoff says he proceeded to shorten 
and widen the vessels as Mr. Keed had taught him, 
and after investigations he carried the principle to 
its extreme limit, and made the breadth equal to the 
length. This oe he says, led him to the cir- 
cular form, but he does not claim to have invented 
a round ship. ‘Io quote his words, he says: “I 
claim to be the inventor of a ship which, being 
equal in length and breadth, has the greatest power 
of carrying the weight on a given draught of 
water.” 

Admiral Popoff further adds: “ It is my duty to 
say that the plan of my ship was not in any degree 
derived from his (Mr. Elder's) spherical vessel.” 

It is only due to the admiral and Mr, Reed to say 
that there is not in Mr. Elder's paper, read at the 
Royal United Service Institution, a trace apparent 
of the principle of naval architecture which guided 
the design of the Russian vessels to a successful 
issue, and as a matter of fact the form of the im- 
mersed bodies shown on all the diagrams then pro- 
duced, prove conclusively that Mr. Elder was at that 
time proceeding contrary to that principle. As 
we have implied above, the merit of these Popoffkas 
does not lie in their being circular, ‘Their horizontal 
sections might be ellipses more or less fall without 
sacrificing any of their peculiar properties to a great 
extent, and then all trace of the “circular inven- 
tions” would be lost in them. It is, we should say, 
not at all unlikely that as higher speeds are sought 
a modification in the direction of elliptical Popoffkas 
will be resorted to. But we must reserve our 
further remarks on the peculiarities of this type of 
vessel for a future number. 
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Battersea, there are several places from which the 
sewage is now sent into the river, including Brent- 
ford, Isleworth, Richmond, Kingston, &e. Under 
ressure the Improvement Commissioners of Sur- 
iton have taken action in the matter, and, 
at their request, the above-named inquiry has been 
commenced. 

Last week Colonel P. Cox began this inquiry at 
Surbiton, which, however, is really only a kind of 
focus of an enormous district, including an area 
embraced between Windsor and London, east and 
west, and nearly from Hampstead to Croydon, 
north and south. Already numerous schemes have 
been offered for the dis of the sewage of the 
various places included in this area. Richmond 
has tried many plans; the Brentford authorities in 
despair have insisted that all the house drains should 
be terminated by making cesspools; Kingston has 
adopted the A BC process; all of these having 
attempted to act in the hope of satisfying the 
demands of the Thames Conservancy Board, Yet 
such attempts have been entire failures. Con- 
sequently the disposal of sewage of the Upper 
Thames Valley is still an unsettled question. 

At the inquiry which was held last Wednesday 
week at Surbiton, and su uently adjourned to 
Kingston, the evidence of Mr. Walpole was the 
most important. As late Chairman of the Surbiton 
Improvement Commission, he entered into a variety 
of details. It ap that the Commissioners 
have a local Act, obtained twenty years ago, which 
brought them within the operation of the Towns 
ee proteescunn Act, and that, consequently, they 

constructed sewers the contents of which were 
sent into the Thames. But in anticipation of the 
stoppage of the efflux of sewage into the river from 
Surbiton, the Board, in 1864, instructed their 
surveyor to inquire how far a general scheme might 
be adopted by which the sewage of Surbiton, 
Richmond, Kingston, &c., might be directed into 
the metropolitan system of sewers at Putney. But 
this scheme, owing to the small sectional area of 
the Putney sewers, failed to be carried out, Irriga- 
tion was next attempted by a proposition to throw 
the sewage on to Ditton Marsh ; Dut this plan also 
failed. After a recommendation of a kind of union 
scheme, a plan was proposed to convey the sewage 
of the district above referred to as far as the 
Thames, the débouche being near Dartford, in 
Kent, but Mr. Rawlinson being consulted, objections 
were raised to any addition of sewage being cast 
into the river. The subsequent passage of the 
Thames Navigation Acj entirely put a stop to any 
chance of disposing of the sewage in that direction. 

The Commissioners seemed thus completely baffled, 
and future experience added to their difficulties. In 
1868 it was nage to carry the sewage of the 
district to Woking, where a very large tract of waste 
land exists, but in this case failure again occurred, 
Attempts were then made to get land at Ditton for 
irrigation purposes, but the price was too high. 

Eventually the Commissioners fell into the hands 


of a number of sewage doctors, whose plans Mr. | Pe 


Walpole amusingly detailed, from the A B C pro- 
cess, upwards and downwards. In sheer despair 
they at last went for advice to Mr. Bruce (in 1872 
Home Secretary). But that gentleman having been 
subsequently removed to the Upper House, nothing 
was done, The end of the history of the Surbiton 
case is simply stated. Finding that all their attempts 
had been fruitless, they had but one resource, that 
is the one they have now adopted, which is an 
appeal to the Local Government Board to get them 
out of their difficulties, 

The Surbiton Commissioners are thus simply a 
type of scores of cases of a similar class, con- 
stantly arising throughout the country. They 
cannot find any ee itating or irrigation scheme 
practically available, hedged about as they are by 
want of land, and the demands of the Thames 
Conservancy Board. In an attempt to form a 
union of district with neighbouring towns they have 
found greatopposition, which is being represented by 
counsel at the present inquiry. We understand that 
numerous schemes will be pro to get the 
whole district out of its present difficulties, it having 
been freely stated that Mr. Bailey Denton, Mr. 
Hawkesley, and Sir J. Bazalgette are each prepared 
with a plan. 

For the present we reserve any remarks on the 
evidence that has been offered to the Commissioners, 
as Sir Joseph Bazalgette will on the 18th of the 
present month detail what he proposes as the best 
lan to relieve the district of its sewage difficulties. 
Tbe question is one of great complication, consider- 





ing that it involves matters of engi lo- 
gicel, chemical, and other aubjosta, it walectesatal 
happens that many local interests, not f i 
that of the pee aay are involved in any docisics 
that may be arrived at. In an engineering point of 
view, that is in to effective sew and 
drainage, the soil will have to be t with 
may present some special features of difficulty. Of 
course these are simply matters of finance, but as 
the population of the whole district is comparatively 
nominal in regard to the area, it may be su 
that the charge or rate will, pro ratd, much exceed 
that of the sewage ban on now existing under the 
control of the Metropolitan Beard of Works. 

As regards the ultimate disposal of the sewage of 
the districts referred to, it is evident that only two 
results can be arrived at. Either the sewage must 
be cast on the land at some point greatly distant 
and consequently, owing to the levels, iuvdiving the 
expense of pumping, or with the same chance of 
this charge the sewage must be sent into the 
Thames at a distance of some twenty miles, in a 
straight line from its production. The question is 
therefore one of great importance to the ratepayers, 
and on mature consideration it might be ible 
to suggest a plan that those residing within the 
metropolitan area should be called upon to bear a 
portion of the burden. On the other hand, were 
the — pumped up so as ultimately to be sent 
into the Thames, say at Crossness, the farmers re- 
siding in immediate districts might be induced 
to pay a nominal sum, sufficient to pay a portion of 
the cost of pumping, and thus reduce the total cost 
of any scheme which might at last be resolved on to 
relieve the towns of the Upper Thames District of 
their sewage difficulties. Bo far as we can at 
present learn, the ultimate cost of any feasible 
scheme could scarcely be less than a million ster- 
ling—a somewhat serious sum as a charge upon 
about 300,000 ratepayers, whether in respect to 
interest or principal. After Sir J. Bazalgette has 
been examined we shall again draw attention to the 
subject, 





WOOLWICH AND KRUPP GUNS. 

In a recent article on English and foreign guns, 
our contemporary the Standard drew a comparison 
between the heavy ordnance manufactured at 
Woolwich and that produced at Essen. This com- 
parison was challenged by Herr Krupp, who, 
through Mr. Longsdon, undertook to prove, at 
once, that the writer in the Standard was in error, 
and that Krupp guns are far superior to our own. 
Mr, Longsdon calls attention to the fact that in 1868 
the comparison of the English 10 in. gun with the 
Krupp 9 in., showed that the latter possessed a 
striking energy of 142 tons per inch of circum- 
ference of shot, as compared with 147 tons in the 
English 10 in. gun. But since 1868, he proceeds to 
say, the power of both classes has been raised, and 
comparative trials show that the energy in foot-tons 
r inch of circumference of shot is 164.6 for the 
English and 193 for the German guns, Subjoined 
are the data reproduced from Mr. Longsdon’s letter, 
which pr , “These figures show how much 
in every respect the Krupp gun is superior to the 
English gun .... In the new Krupp guns their 
proportions are still more favourable,” 
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point of view one fails to see “‘ how much in ev 
respect the Krupp gun is superior to the Engli 
gun.” But what does appear striking in the above 
comparison is that the Prussian gun is r worked 
than the English, and that less work is done per 
pound of powder in the latter than in the former. 

Mr. Longsdon remarks that the new field guns 
made at Essen, “‘ sufficient strength against 
a ris viva of 0.22 foot-ton per Ib, weight of gun, and 
it is endeavoured to obtain this effect in the newest 
constructions of guns of large calibres.” It will be 
observed that this statement is at once cautious and 
obscure. If the .22 foot-ton per pound weight of 
gun indicates the safe working strain, it is high, 
but we have no authentic record of the fact, and 
there is as yet no reason to suppose that the en- 
deavour at Essen to reach this standard with the 
large calibres will be successful. 

We are now afforded an opportunity of noticing 
the performance of the 26-cm. (10.24 in.) Krupp 
gun. The following are the leading particulars : 
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Mr. Longsdon says, “According to this the 
muzzle energy of the Krupp 10-in. gun against 
armour plates is about 19 per cent. higher than that 
of the English gun, and for the same vis viva the 
Krupp gun requires 23 per cent, less metal than the 
English gun.” But as the Standard very justly 
observes, the above comparison is made between the 
best results Krupp is able to produce, aad results 
which we have already far sur; . The muzzle 
velocity of our 10-in. guns has risen from 1364 ft. 
to 1460 ft., and the total energy from 5160 foot- 
tons to 5910 tons, or — equal to that of the 
Krupp gun with its 440 Ib. shot and 100 lb. powder 
charge. And the writer in the Standard points out 
that it is impossible to avoid coming to a conclusion 
that the high results given by the Krupp guns, are 
obtained only by throwing upon them a higher strain 
than we should consider safe. That our 10-in. guns, 
weighing 360 cwt., can be bored out to a calibre of 
1] in., and fired with increased charge, is a proof 
that the margin of safety is not nearly approached 
at Woolwich. 

It may we think be fairly taken as proved that the 
effective work done by the Prussian 10 in., is some- 
what higher than that which we obtain in the same 
calibre ; but on the other hand we may safely claim 
the important advan of superior material and 
form of construction. of course is apart from 
the fact that one class of guns is breech, and the 
other muzzle-loading. 

But admirable as the results obtained by Herr 
Krupp undoubtedly are, with 10-in, and inferior 
calibres, we have yet to learn that he can approach us 
in the larger natures which are now being made with 
great succers at Woolwich. Allusion has been made 
to two 14-in, guns built at Essen in 1866 and 1867, 
and one of which is now at Cronstadt. Made in 
those early days they would probably be unsuited for 
any high charges. We quite with the remarks 
contained in Mr. Longsdon’s letter concerning the 
advantage of breechloading—of breechloading, that 
is to say, upon the Broadwell system introduced at 
Essen—and indeed to the adoption of this system, the 
great success of Herr Krupp as a gun-maker is due. 

The questions of comparative length and cost 
are of small importance as compared with those of 
durability and efficiency. As to the former, the 
advantage rests with us, but it should be borne in 
mind that the additional length is no drawback to 
the breechloading gun; with to cost, 
there appears no doubt that Woolwich guns are 
much cheaper than Essen ones, but then the cost of 
the former would be increased if they were con- 
structed as breech-loaders. On the other hand we 
with good reason prefer the material and form of 
construction employed in our heavy ordnance. It 
is safe, and if it yields, gives timely warning of its 
failing powers, but the Krupp guns when they 
yield burst with disastrous violence. 

The writer inthe Standard regrets “that it is so 





difficult for the British 


Government to 
these into its .” We 
that difficulty, if it exists, can easil 
moved, It is not assumed, so far as we 
Krupp steel is superior to that of other 
well-known German makers, such as 
for example, at Witten-on-the-Ruhr, 
mystery in the form of construction 
Essen, while the breech mechanism, 
ture of the system, is essentially that of Mr. 
W. Broadwell, the free use of whose inven 
has been of such enormous benefit to Herr Krupp. 
It will be easy, therefore, for our Government to 
obtain Prussian breechloadi guns similar in 
material and finish to those of Essen, fitted with 
the same breechloading mechanism, and equal in all 
respects in accuracy and endurance. 


THE STEAM TRIALS OF HER 
MAJESTY’S SHIPS.—No. IV. 
As decay chime te ype 
s y observ e ordi rt of trial 
is made to include not only the vesalin’ te to speed 
and power but also the results of the experiments 
made to determine the times and spaces required by 
the ship to turn complete circles under different con- 
ditions of propellers and helm. These conditions 
are stated 
Trial ; but we repeat them here in full : 
Both propellers Pa og OR hard-a-starboard. 
Both propellers going ahead ; helm hard-a-port. 
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going ahead ; starboard stopped ; 

helm amidships ; to be tried from a state of rest. 
Half Power. 

- Both propellers going ahead ; helm hard-a-starboard. 

. Both propellers going ahead ; helm hard-a-port. 

To determine the time either of turning through 
half the circle, or of making the complete circle, is 
a simple matter. Given the compass, its error being 
known, and a stop-watch, the rest is easy, But the 
diameter of the circle described is not easily de. 
termined ; and although the method in use now is 
good, it is, for reasons which we shall state here- 
after, somewhat imperfect. 

This method, explained below, of finding the 
diameter of the Fro described by the turning ship 
was first adopted by the officers of Sheerness Dock- 
yard for the trials takin — under their superin- 
tendence, and was published in vol. vii. of the 
Transactions of the Institute of Naval Architects. 
We add such explanations and remarks of our own 
as appear necessary to render the details quite com- 

lete. 
. The accompanying sketch, Fig. 1, shows the small 
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M fittings necessary to be used on the occa- 
sion. A B is a quadrant with the carefully 
marked—Q deg. being at the ity of 
the radius A O—set out as shown on a piece of wood 
which is temporarily secured on the top of the ham- 
mock netting or bulwarks near the ship's quarter, 
with the line A O parallel to the mi of the 
= C is a batten about 4 ft. long and 3 in. broad 

two upright wire sights SS, about 8 ia, in 
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half and whole circle are easily obtained, and then 
inserted in the report of trial. 

This method of ascertaining the diameter of the 
cirele, and the time taken to make it, is near 
enough for all practical purposes, It is to be ob- 
served, however, that nothing is said as to the part 
of the ship at which the box is to be thrown over. No 
appreciable error arises from this cause in the cal- 
eulotion of the circle’s diameter, unless the circle be 
small; but any change of place of throwing the 
box over will make a difference in the calculated 
‘ime of turning the half circle. 

Also, it is assumed that the distance P D is the 
diameter of the inner circle; but this is not so 
unless the battens D D are in such a position as 





insure that the line D D passes through the centre 
of the circle, that is, that the ship whilst it — 
onwards is itself turning about the point where the 
line D D intersects the middle line. 

Again, the remarks as to “adding twice the 
breadth of the ship” assumes that the distance of 
the line D O from the centre line of the ship is 
equal to half the breadth of the ship. But this 
distance is usually less ; and a deduction should be 
inade equal to the difference. 

Again, the method is inapplicable to those cases 
where it is desired to try the ship, starting from a 
state of rest and working one screw ahead, the 
other astern, It is well known that under these 
circumstances the ship gathers headway very 
slowly. She turns about a point at or very near 
the stern; and, if the box be thrown over as 
directed it does not remain stationary—it is borne 
along by the turning shij to a distance from its 
original position. 

Some other information—namely, the angle of 
the rudder, the time taken to put the helm over to 
this angle, the number of turns of the wheel, and the 
number of men at the wheel—is obtained during 
these trials, and noted down by persons stationed 
for that purpose. These notes are — for the 
report of trial, but otherwise we need not refer to 
them except perhaps to explain that, to ascertain the 
angle of the radder, a temporary pointer and arc are 
fitted up for the trial. 

It is also usual, when twin screw ships are on 
trial, and whenever the time and the weather are 
favourable, to try whether the ship can be tolerably 
steered by the action of her screws when going 
astern—keeping the rudder first amidships, and 
afterwards using it to assist in steering. 





RAILWAYS OF THE UNITED KINGDOM, 

Tue report upon the Railways of the United Kingdom 
made by Captain Tyler was in a great measure anticipated 
hy the excellent statistics of English railways, which ap- 
peared recently in the Times, and which we republished in 
extenso (see ante, page 275). There are, however, a few 
points of interest and figures of importance not included in 
those statistics, but which are found in Captain Tyler's 
report, and these we proceed to place before our readers in 
as condensed a form as possible. The total length of rail- 
ways open for passenger traffic on December 31, 1874. 
was 16,449 miles, of which 8749 miles were laid with two 
or more pairs of rails, and 7700 miles with single lines of 
rails. The aggregate length of railways authorised by 
Parliament from 1570 to 1874 was more than 2200 miles. 
In Table No. L. is shown the total capital raised by shares, 
stocks, and loans, and the proportions of each class, while 
Table Il. gives the various rates of interest. 








Considering the proportions of capital in relation to | 


Tas.e I.—Statement of Capital. 
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Ordinary capital ... a ae 
Guaranteed —~ preference stock 
Loan and debenture stock ... ios 
Total expenditure ' 
Annual increase in expenditare .. J 
Percentage of debenture stock and loans to total capital 

9 guaranteed and preference stock to total | 
capital , , ; S65 son a 
Percentage of ordinary capital to total capital .. a 

am loans to total capi i 
Increase on ordinary share capital per cent. 

loan oma debenture stock per cent. 

guaranteed and preference stock per cent. | 
debenture stock per cent. 


Average cost per mile 


” 


” 


£ 
. | 230,231,596 
| 178,051,875 
... | 149,378,080 
552,661,551 
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Tape I1.—Rates of Interest. 


1871. 1872. 





Nature of Investment. 


Ordinary capital ies 
Guaranteed, preference, and loan capital 
Debenture loans 

4 stock 
Interest on total capital 


r cent. . per cent. 

Pes.07 : 4.99 
4.48 4. 4.39 
4.25 4. 4.2 
4.37 . o 
4.43 . 35 


Tasue IIl.—Passenger Traffic. 





Number of Passengers Carried. 


1871. | 1872. 


——Ee——EEEE 





First class 
Second ,, 
Third 

Season tickets 


35,642,199 
81,021,940 
258,556,615 | 312,736,722 


38,310,754 | 

70,327,428 | 

346,682,006 | 
314,579 


39,274,759 
72,262,963 
366,302,689 
493,957 


37,678,538 
72,459,562 


188,392 | 272,342 





375,409,146 





423,147,164 | 455,634,767 478,334,368 


TABLE IV.—Receipts and Compensations Paid. 








Receipts from passengers 


°° ee j 
Compensation paid to passengers oil 
- » for freight PO iii 


18, 
26, 


1871. 1872. 


g £ 
212,725 19,728,531 
484,978 29,016,559 
312,334 299,389 | 
141,288 186,619 | 


£ 
22,014,318 
32,005,883 
355,876 
251,293 


20,387,547 
31,821,529 
364,509 
231,707 





4.45 per cent. Of the capital returned as 
amounting to rather more than 71 millions, nearly 2} mil- 
lions received dividends of 2} or less per cent. ; about 14 mil- 
lions from 3 to a fraction under 4 per cent. ; nearly 94 | 
millions from 4 to a fraction under 44 per cent. ; nearly 12 
millions from 45 to a fraction under 5 per cent.; nearly 
32 millions dividends of 5 per cent. ; about 2 millions, from 
5} toafraction under 6 per cent. ; nearly 7} millions divi- 
dends of 6 per cent. ; about 2 millions from 64 to a fraction 
under 7 per cent. ; about 2} millions dividends of 7 to 114 per | 
cent. Of the capital returned otherwise as bearing preferen- | 
tial interest amounting to 129} millions, nearly 74 millions | 
received no dividends at all ; about 7} millions received | 


considered to be spread over the whole, amounted, as already | trains, and 100,025,939 miles 
stated, to 4.49 per cent.; while the average amount of | against 197,354,749 during 1 
dividend or interest, computed from the rates returned as y; it 
having been paid on 558,230,4661,, but spread over the whole of 

the shareand loan capital, namely, 609,895,9311., amounted to | 
teed, | for 1874; while the working expenses 


by, goods and mineral trains, 
> sone an increase of 
3,129,514 miles, or, sa, per cent., which was about 2 per 
cent. less than the increase of 1873 over 1872. The receipts 
per train mile which were 67.71d. for 1873, became 68.11d. 
train mile, which 
were 36.57d. for 1873, increased to 37.89d. for 1874. The 
details of the expenses per train mile for the United King- 
dom for the five years 1870, 1871, 1872, 1873, and 1874 are 
as follows : 





1871. | 1870. 





Way and works a 
Locomotive charges .. 


interest we find that of the ordinary share capital, amount- | dividends from 1 to a fraction under 2 per cent. ; about 1 | Rollingstock (other than 
ing to over 2484 millions, more than 43} millions, as above | million from 2 to a fraction under 3 per cent. ; about 3 locomotive charges 
stated, or 6 millions more than in the previons year, re- | millions from 3 to a fraction under 4 per cent. ; nearly 16} | Traffic ex id “a 
ceived no dividend atall. Of the remaining 205 millions, in | millions from 4 to a fraction under 4} per cent. ; about 233 | . | 
round numbers—6 millions received dividends of jess than | millions of 44 per cent. ; nearly 65} of 5 per cent. ; nearly | 


1 per cent.; 10 millions received dividends of from 1 to afrac- | 3 millions from 5} to a fraction under 7 per cent. ; neariy Government duty (Eng-| 


land and Scotland 


| 
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8 millions received dividends of from | 
2 to a fraction under 3 per cent. ; 17 millions received divi- | 
dends of from 3 to a fraction under 4 per cent. ; 35 millions | 
received dividends of from 4 to a fraction under 5 per cent. ; 
24 millions received dividends of from 5 to a fraction under 
6 per cent.; 77 millions received dividends of from 6 to a 
fraction under 7 per cent.; 4 millions received dividends of 
from 7 to a fraction under 8 per cent. ; 18 millions received 
dividends of from 8 to a fraction under 9 per cent. ; 1 mil- 
lion received dividends of from 9 to a fraction under 10 
per cent.; 5 millions received dividends of from 11 to 13} 
per cent. There is, however, included in the above a large 
amount of capital of companies whose lines are under | 
lease, or of capital which receives fixed rates of interest. 

The rates of interest on this amount are not, however, 
generally high, excepting in one case, in which nearly 2} 
millions reeeived 11} per cent. of interest. Of the 43) 
millions of ordinary share capital on which no dividend 
was paid, 35 millions belonged to English companies, 2} 
millions to Seotch companies, and 3 millions to Trish com- 
panies The total ordinary capital at the end of 1874 
of the English companies was about 209 millions, of the | 
Scotch companies about 23) millions, and of the Irish com- | 
panies nearly 16 millions, 


tion under 2 per cent. ; 


The average dividend on the | 
215} millions of ordinary share capital, computed from the 
rates returned as having been paid on 205 millions, and 


| 7 millions received 44 


2 millions from 7 to 11 percent. Of the loans —— 
to rather more than 49 millions, nearly 1; millions receiv 

interest at rates under 4 per cent.; about 28 millions re- 
ceived interest at 4 per cent. ; about 8} millions received in- | 
terest at 44 per cent. ; nearly 6 millions received interest at 
4} per cent. ; about 44 millions received interest at 5 per 


Compensation for per- 


| _ only) ... 
| sonal injury 


age to bee “in 
| cent. ; nearly half a million received interest at rates vary- 
| ing from 54 to 8 per cent. Of the debenture stocks, amount- expenses Lowe os . . 5 . = 





ing to 111 millions, half a million received no interest ; 

nearly three-quarters of a million received less than 34 per | -—— ; ; 

cent.; nearly 57} millions received 4 per cent. ; about we oh OT . 30.02 

cent. ; about 23} millions received 

44 per cent. ; about 18} millions received 5 per cent. ; about 

27 millions received 6 cent 
| 














| 

Tables III. and IV. show the amount of passenger 
traffic from 1871 to 1874, the gross revenue from passengers 
and freight, and the amounts paid as com tion by the 
sone companies for injury to the one oat damage to the 
other. 

The receipts per open mile of railway for the year 187 
noe = a fm ~ cava with 34621., 32441., 064. in 
73, 1872, an respectively, while the expenditure pe 
open mile for last year was 1924/., and for the convenpent 
ing previous years 1866/., 1622/., and M71l. The total 
number of miles run by trains during the year 1874 was 
200,484,263, of which 96,749,953 miles were by passenger 
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most recent dates attainable, but mostly to the 3ist of De- 
comber, 1874: 2 





United Kingdom 16,449 
India ; one 6273 
Ceylon. es we 82 
Dominion of Canada ... 4002 
Jamaica dl ‘ 27 
Demerara =a ms me fas 29 
New South Wales 402} 
ij Victoria ... «« $89 
Australia 4 South Anstralia... 133} 
Queensland ids 
Total Australia — 1358 
Tasmania 45 
New Zealand 238 
Cape Colonies : a 67 
Mauritius # a 4 66 
Total of Colonial Empire of Great 
Britain sit ve . om 12,158 
28,607 


Total in British Empire 





NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Glasgow Pig-Iron Market.—In the latter part of last 
week the pig-iron warrant market experienced a reaction, 
and by Friday afternoon the price had receded to 61s. 6d. 
per ton. On Monday the market was characterised by 
stagnation, only a very small business being done during 
the forenoon at 61s. 14d. cash, which was also the nominal 
rice at the close. The afternoon market was also flat, 
ittle or no business being done, and sellers at the close 
asking 61s. lid. cash. An extensive business was done 
yesterday at from 60s. 6d. to 60s. 3d., closing with buyers 
at 60s. 3d. cash and 60s. 6d. one month, sellers asking 3d. 
per ton more. No business was rted in the afternoon, 
hut prices were a little firmer. Shipping iron was obtain- 
able at somewhat lower prices than were quoted last week, 
but makers seemed inclined to maintain their quotations. 
The warrant market was quiet to-day, but a good business 
was done at 60s. 44d. to 60s, 3d. prompt cash, and 60s. 6d. 
one month open and fixed, closing in the forenoon sellers 
over at the lowest price. The market closed in the after- 
noon buyers 60s. cash, sellers 60s. 14d. Glengarnock No. 
1 was reduced Is. per ton to-day. The following are the 
official quotations for makers’ iron : 


No.1. No. 3. 
s. d. s. d. 
G.m.b., at Glasgow 626 606 
Gartsherrie ,, ... 736 650 
Coltness is 730 660 
Summerlee oa 700 630 
Langloan * 760 6306 
Carnbroe a 676 @6O0 
Monkland os 626 610 
Clyde dis 640 620 
Govan, at Broomielaw 630 620 
Calder, at Port-Dundas ... 750 636 
Glengarnock, at Ardrossan 700 646 
Eglinten ve Peo 60 620 
Dalmellington ,, EF 630 620 
Carron, at Grangemouth ... di 6226 — 
Ditto, ditto, specially selected 676 — 
Shotts, at Leith si di 740 650 
Kinnell, at Bo'ness 640 610 


(The above all deliverable alongside). 
Bar iron 81. Os. to 81. 10s. 
Nail rods ‘ . MM. 
Last week’s shipments amounted to 10,531 tons as against 
9719 tons in the corresponding week of last year. One of 
the Langloan blast furnaces has been blown out, thereby 
reducing the total in blast in Scotland to 115 as against 
119 at the same time last year. The stock of pig iron in 
Messrs. Connal and Co.’s warrant stores is being lessened 
ahnost daily ; the amount on the books on Monday night 
was rather less than 70,000 tons. 

Institution of Engineers and Shipbuilders—Graduates’ 
Section.—The first meeting of the new session of this 
section was held last night, when the introductory address 
was delivered by the new president, Mr. David C. Hamilton, 
superintending engineer for the Clyde Shipping Company. 
Much satisfaction was expressed by the members on account 
of the interesting character of the address. 


Edinburgh and Leith Engineers’ Society.—The first 
meeting for the present session of this Society was held last 
week, Professor Fleeming Jenkin, president of the Society, 
in the chair. Mr. C. Graham Smith, engineer at the 
Liverpool landing-stage, read a paper on “ Engineering 
Education.”” In the outset he enumerated the works 
which a civil engineer was at all times called upon to under- 
take, and the different hysical sciences, a knowledge of 
which was necessary to the proper discharge of these under- 
takings. On leaving school, he said, a boy destined for 
the engineering profession should be sent to a public 
school in France, such as the Ecole Centrale, or one of 
the polytechnic schools of Switzerland, where he would 
receive a good theoretical training. Then he should go 
through a regular pupilage in a mechanical workshop, on 
the termination of which, he should attend the University, 
and next become an articled pupil in a civil engineer's office. 
Such a training, extending over six years, ought to cost 
from 12001. to 15001. Some discussion u the r 
ensued, which Professor Jenkin wound up saying t 
the large p mme laid down by Mr. Smith could be 
followed out for less than half 15001. by a frugal young 
Seotchman. A question which often came before him as a 
professor was, whether a student should go to college or the 
workshop first. Both plans had their di , 
he had not been able to decide between them himself. It 
seemed to him to depend very much on the character of the 
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his paper. 
soci wer epenns on Monkey tobe ihe president, Mr 
tiety was on i i " 
T.C. Archer, of the Musson of Science Art, in the 
chair. After the deli of the presidential address, the 
secretary (Mr. E. Sang, F.R.S.E) read the report of the 
Prize Committee, and the prizes were distributed y Be 
sr as —_ ar Alexander yon printer, for his 
lescription of his composing distributing ma- 
chines, the Keith Medal, value 30 sovs.; to William Ire- 
land, Buckhaven, for his description of a new printing 
machine for floorcloths and ts, the Hepburn Prize, 
value 7 sovs.: to William Reid Douglas, engineer, for his 


description of an apparatus for di ing boats, a Bris- 
bane Medal, value 5 sovs.; to George i. Slight, C.E., 
workshop superintendent, Trinity Wharf, London, for his 
rear apes of an improved centrif governor for 

ting the revolving machines of light vessels and lighthouses, 
the Reed and Auld Prize, value 5 sovs. ; to James Alexander 
Russell, M.A., M.B., demonstrator of anatomy in the Uni- 
versity, for his paper on the telegraphic alphabet as a branch 


of technical education in primary schools, illustrated by the of t 


performance of several young children, the Society’s Silver 
Medal, value 5 sovs. ; to Thomas Stevenson, C.E., F.R.S.E., 


for his paper on the holophotal combination of several flames | ! 


in one optical apparatus for lighthouse illamination, the 
Society’s Honorary Silver Medal; to Haugh Elder, farmer, 
East Bearford, Haddington, for his description of a railway 
continuous brake, the Society’s Honorary Silver Medal ; to 
W. H. Chambers, Deputy Commissary H.M. Control De- 
partment, for his description of an im ed fire and damp 
resisting receptacle for the storage and carriage of explosive 
compounds and articles of value, the Societ; cH ilver 
Medal ; to James Maxwell, accountant, Trnios, for his de- 
scription of a self-acting safety lock for railway and other 
carriages, the Society’s Honorary Silver Medal. The thanks 
of the Society were tendered to various gentlemen who had 
made interesting communications and addresses during the 
al gg ~ ing to the president, Mr. J. Reid, Dr. Alex. 

unter, Mr. W. T. Black, George-square ; Mr. A. Fraser, 
optician; Mr. E. Sang, C.E.; Mr. Wm. Firth, Mr. 
Jas. Gowans, and Mr. John Aitken. 

NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEesBRovuaH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair average attendance on Change at Middlesbrough, but 
again the amount of business transacted was exceedingly 
small. The market was flat and the highest price obtained 
for No. 3 Cleveland pig was 49s. per ton. It is believed 
that prices will be lower in the course of a few weeks. 


The Cleveland Ironmasters’ Association Returns.—The 
returns for the month of October show that out of 159 
blast furnaces 114 only are in operation. There are nine 
new blast furnaces in course of erection. 

The Finished Iron Trade.—This industry, which usually 
affords good employment for so many thousands of men, is 
in a deplorable condition. Unless rail orders are obtained 
at once the whole of the North of England will suffer very 
considerably. On Saturday the notices issued by Messrs. 
Bolckow, Vaughan, and Co. to their men employed at the 
Middlesbrough works will terminate, and as far as is known 
at present something like 2000 or 3000 men will be thrown 
out of employment. The leading firms have no rail orders 
and they decline to go on making rails for stock in the faco 
of pendifig reductions in the cost of producing raw materials. 
On the 20th instant notices given by Messrs. Hopkins, 
Gilkes, and Co., of Middlesbrough, will expire and the 
whole of the men employed at these extensive iron works 
may be thrown ont, of employment. In the notice issued 
by this firm they say that the step is taken owing to the de- 
pression in trade, and leave it clear that they do not intend 
to close their works entirely. They have given the notices 
so as to keep themselves on the safe side. They will re- 
engage the men they require. 

Trade Prospects.—Eve boty is anxions to hear any 
fragment of news which te * fe le them to form an opinion 
of the trade prospects. It cannot be’ denied that the out- 
look is as black as we have predicted for several months. 
Now that orders of all descriptions are scarce, masters are 
demanding reductions in wages, so that they may place 
themselves in a better position to carry on their pn Be and 
to compete in the open market. A large number of men in 
the North of Eugland are out of work already. It is hoped 
that in the present stagnant state of trade the men will 
show a willingness to agree to any reasonable proposal, 
so that misery and want may be avoided as much as possible. 
The Northumberland miners are asked to submit to a re- 
duction, the Tyne shipwrights have the same question 
before them, and it is very probable that the pitmen of 
Durham and the ironworkers may have the same question to 
consider. It is hoped that all classes will be calm and con- 
siderate, and use all means in their power to help each 
other through the ted bad times. The only 
gleam of sunshine in this bad business is not ex to be 
seen until next year, at it is hoped that as 1876 rolls on 
trade will rally and keep pace with it. 


NOTES FROM THE SOUTH-WEST. 
Railway Extension in Wales.—Major Cornwallis West, 
Lord-Lieutenant of Denbighshire, presided at Ruthen, at a 
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affixed to the Powell 
t up at Cwmbach. There is a feeling 
Snsstes thas he sbenhadig sats the result — 
but are for the purpose of influencing the arguments of 
men’s representatives on the Conciliation F 

_ Powell Dufiryn Colleries.—A statement 


have 


these 
lieries, of which the partner Sir 
Elliot, Bart, M.P., are about fo suspend operations, is 
tradicted . 

The Whitworth Pits. operations at these zie, 
which are near the Tredegar station, on the Sirhowy - 
way, were commenced in April, 1874, and 

month. No. 1 (313 ft.) was com in t months, 
and No. 2 (540 ft.) in hs 
credit upon the sinking contractor, 
of Maesteg. 

Tronclads for Japan,—A composite corvette has been 
laid down at Earle’s yard, Hull, of about 1700 tons, and a 
similar one at Pembroke. vessels are building 
under the superintendence of Mr. E. J. Reed, late Chief 
Constructor of the English Navy, and they will probably be 
completed in about two years. 





Poy n ef EW Rr AND enn pa vee ay We Be 
to hear that this great work is progressing favourably. 
Work was resumed on the New York og on the 13th of 
August last, and it is hoped that it will be steadily con- 
tinued antil completion. The Brooklyn gg is 
almost ready for cable laying, while the New Y an- 
chorage, which is being carried out under the direction of 
Mr. F. Collingwood, was fairly started some weeks ago, the 
previous delay having arisen the di in getting 
possession of property and trouble is im excava- 
tion. At this anc old shore line runs directl 
across the front edge of the foundation, and after getting 
through a number of bipé poof wang ai warehouses 
there was found below all some heavy cribwork aeons 
the full width of the anchorage and which had to be 

Until the foundations were com or for about five weeks, 
the water came in at the rate of 600 minute. The 
lowest timbers of the anchorage founda were placed 
from 4 ft. to 7 ft. below tide level, while the top of the plat- 
form is at that level, so that it is entirely submerged. The 
courses of the timber work are 12 in. thick, and 
bolted, the timbers in each course age 

4ft. to 6ft. apart, and the pea thus formed being 
filled in with concrete. The presen i i 
about 600 ft. from the » and 
is covered with struts and buildi 


Socrery or Arrs.—The arrangements for the first 
of the 122nd session of the Society are now complete. The 
pening i i ovember 17th, when the 
chairman’s usual address will be delivered by Lord Alfred 
8. Churchill, chairman of the council. usual business 
of the session will on November 24th, with a 
ee on the 
ood. B.A. 
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DRILLS AND DRILLING.—No. VL 
By Josuva Ross, New York. 
BORING BARS AND TOOLS. 


Ls wr 
t consideration with reference to boring 


is the position which the cutters should occupy towards 
the bead oe the body of the bar. We have already been 
over the same with reference to parting or 
tools for lathe work, cutting tools for planing work, a 
cutters for cutting out holes of a large diameter in boiler 
plates ; but there are many principles involved in the shape 
and holding position of —s tools, so many variations, 
and so many instances in which the reasons for the adoption 
or variation of a principle are not obvious, that it is of vital 
importance to specify, in the case of each tool, its precise 
shape and posits pplication, together with the reasons 
therefor, the field of application being so extensive that 
the memory can | be relied =e. 

A careful survey of all the tools thus far treated upon 
will disclose that, in each case wherein the cutting edge 
stands in advance (in the direction in which the tool is mov- 
ing or, if the work move, in the direction of the metal to 
be cut) of the fuleruam upon which the tool is held, the 
springing of the tool causes it to dig into the work, deepening 
the ext, and in most cases causing the tool point or cutting 
edge to break ; while in every instance this defect has been 
cured (upon tools liable to spring) by so bending or placing 
the tool that the fulcrum upon which it was held stood in 
advance of the cutting edge; and these rules are so uni- 
versal jthat it may be said that pushing a tool renders it 
liable to spring into the work, and — it or dragging it 
enables it to take a greater cut and to spring away from 
excessive duty ; and thus the latter prevents —y 
excessive spring, because, when the sp deepens t 
it increases p’ i y the causes the spring, 
creates a contention between the strength of the tool and 
the driving power of the machine, resulting in a victory for 
the one or the other, unless the work itself should give way, 
either by springing away from the tool and bending, or 
foreing it from the lathe centres or from the clamps which 
hold it. 

For instance, in Fig. 39, is shown A, a boring bar; B B 
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and 
cut, 
and 


is the sliding head ; CC is the bore of the cylinder, and 1, 
2, and 3 are tools in the positions shown. DD are pro- 
jections in the bore of the cylinder, causing an excessive 
amount of duty to be placed upon the cutters, as some- 
times occurs wien a cut of medium depth bas been started. 
Such a cut increases on one side of the bore of the work 
until, becoming excessive, it causes the bar to tremble and 
the cutters to chatter. In such a case, tool and position 
No. 1 would not be relieved of any duty, though it spring 
to a considerable ; because the bar wall spring in 
the direction den by the dotted line and arrow E, while 
the spring of the tool itself would be in the direction of the 
dotted line F. The tendency of the spring of the bar is 
to foree the tool deeper into the cut instead of relieving it ; 
while the tendency of the spring of the tool will scarcely 
affect the depth of the ent. Tool and position No. 2 would 
cause the bar to spring in the direction of the dotted line 
and arrow G, the tool itself to spring in the direction 
of H, the spring of the bar being in a direction to increase, 
and that of the tool to diminish, the ent. Tool and position 
No. 3 would, however, place the spring of the bar in a 
direction which would scarcely affect the depth of the cut, 
while the spring of the tool itself would be in a direction to 
give decided relief by springing away from its excessive 
duty. It must be borne in mind that even a stout bar of 
medium length will spring considerably from an ordi 

roughing-out cut, thongh the latter be of equal depth all 
round the bore and from end to end of the work. Position 
No. 3, in Fig. 39, then, is decidedly preferable for the 
roughing-out cuts. In the finishing cuts, which should be 
very light ones, neither the bar nor the tool are so much 
affected by springing ; but even here position No. 3 main- 
tains ita superiority, because, the tool being pulled, it ope- 


oa leave the work very sm R 
he tools employed for the roughing cuts should 
have a broad cutting surface, and should have a little f 
rake, as shown in Fig. 40, A being the cutting corner. 
FIG.40 








For the finishing cuts the same tool may be employed, the 
end being und to have a broad level cutting surface 
along the edge B as shown in Fig. 41. ‘These tools should 
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be made of the best quality of steel, and hardened right |! 


out, that is to say, not tempered at all. 


The lip or top rake must, in case the bar should tremble | - 


during the finishing cut, be und off, leaving the face 
level ; and if, from the bar being too slight for its ee it 
should still either chatter or jar, it will pay best to uee 
the revolutions minute of the bar, keeping the feed as 
coarse as possible, which will give the results in a 
given time. In cases where, from the excessive length 
and smallness of the bar, it is difficult to prevent it from 
springing, the cutters must be made as in Fig. 42, having 
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no lip, and but a small amount of cutting surface ; and the 
corner A should be bevelled off as shown. Under these con- 
ditions the tool is the least likely to chatter or to spring 
into the cut, ially if held in position No. 3, in Fig- 39; 
for a tool which would jar violently in position No. 1, 
would cut = and well if held in position No. 3. 
The shape of i 
entirely upon 


cutting being 
be left with a square, slightly 
but if the cutter has clearance on its outside or diametrical 
edge, as shown on the cutters in Fig. 39, the cutting corner 
should be bevelled or rounded off, otherwise it will jar in 
Sebincosmeine cut, and chatter in talking e teteunie ext. 
The principle is that ing off the front edge of the 
cutter, as shown shown in ig. 42, - 
counteract a disposition to either jarring or chattering, 
rs as applied to brasswork. — 

we Soe ym gg tape bere = be een to prevent, 
in excepti cases, spri a boring is to provide 
a bearing at each end of the work, as, for instance, by bolt- 
a fo the end of the work four iron plates, the ends being 
hollowed to fit the bar, and being so adjusted as to barely 
touch it ; so that, while the bar will not be sp by the 
plates, hte if it tends to spring out of true, it will be pre- 
vented from doing so by contact with the hollow ends of 
the plates, which latter should have a wide bearing and be 
kept well pen, am aene eS 

t sometimes happens » from play in the j of 
the machine, or from other causes, a bori Sas will pee or 
chatter at the commencement of a been, ant will ually 
cease to do so as the cut proceeds and the cutter a“ 
broader bearing upon the work. Especially is this liable to 

the diametrical 


occur in using cutters having no 


rates somewhat as a scraper (though it may be as keen in | edge 


shape as the other tools), and hence it cuts more smoothly. 
It possesses, it is true, the defect that the distance from 
cutting point stands further out from the holding clamp, 
and the tool is hence more apt to spring ; and in cases where 
the diameter of the sliding is much less than that of 
the hole to be bored, this defect may importance, 
and then position No. 2 may be preferable; but itis an 
error to employ a bar of small diameter compared to that 
of the work. 

To obtain the very best and most rapid result, there 
should be but little space between the sliding head and the 
bore of the work ; the bar itself should be as stout as is 
practicable, leaving the sliding head of sufficient strength : 
and if the bar revolves in journals, these should be of 
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SMALL BORING BARS. 
In boring work chucked and revolved in the lathe, such, 
for instance, as axle boxes for locomotives, the boring head 
shown in Fig. 43 is an excellent tool. A represents a cutter 


B FIG. 43. 


The cutter head A is provided in its bore with two fea- 
thers, — —* pete ee = oy thus 
preventing head revolving upon . It is ob- 
vious that this bar will, in consequence of its rigidi 
out a much heavier cut than would be possi 
boring tool, and furthermore that, there bei 
jar Spe bee oy de four times as fast as w 
with a single tool or cutter. Care must, however, be exer- 
cised to so set the cutters that they will all ject true 
radially, so that the depth of cut taken by will be 
equal, or practically so ; otherwise the feeding cannot pro- 

any faster than if one cutter only were employed. 
vo ae as Same of a a — each cutter may be 
with a projecti eather, fitting into a groove pro- 
vided in the to receive it, as shown in Fig. 4, which 
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WAVE MOTORS. ) 
A Machine for obtaining Motive Power from Wave 
Motion.* 


I propose to lay before you ® design for a ma- 
chine for obtaining motive power by the vertical oscillations 
of a ship in a sea wa: 


idea pat ns we. | with Mr. Spencer Deverell, of Port- | 


By Beavucuamrp Tower. 


land, Australia, and it was introduced to me by his brother, 

who came with it from Australia. On his voyage home | 
Mr. Deverell made observations on the heights, periods, | 
and lengths of waves usually met with in the open ocean, | 
and these observations have been used as the basis for the | 
calculation which I will lay before you. Mr. Deverell’s | 
scheme as it came to me was simply to suspend a heavy | 
weight on board a ship on springs, and he proposed to | 
utilise the inertia of this weight to work pumps or other | 
machinery, but he only contemplated making the weight 
move through a very limited . ething less than the 

height of the waves, I unders' 4 
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py ee omen Fmceny wap ons Pane mee ne 
vast store of energy 
in the waves under their feet. 

The best form of motive power machine to utilise this 
variation of the force of gravity, is a heavy which 
ae en 08 See ae ae little, 
and must descend as low as possible while gravity is great. 
Theoretically no power is expended in causing a weight to 
rise and fall through any height, and at ae 
all the work spent in raising it is w it falls ; 
and all the work put into its acceleration is returned when 
it isretarded. A weight suspended in vacuo 


oe i cet ee weight 

= <p 9 — eb om, 
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When I took it in hand, I insisted on the importance of 
giving the weight a considerable range, and pointed out that | 
the power to be obtained from a given weight, would be in 
direet proportion to the range of oscillation. I found that 
if this is done the power to be obtained from a given weight 
is such as to make it seem probable thata ine working 
by the motion of the waves would some day be used as a 





8 
modified, so that t 


hall be the 
rg 5 





means of marine propulsion. The reasoning and method 
which lead me to these conclusions I will now endeavour to 
make clear to you. Sup a 10 lb. weight is ; 
from a Salter’s spring ce on board a ship at sea, it 
will be found that when the ship is among waves the indi- 


cation of the spring balance will ; when the ship is 
passing over the crest of a wave the balance will indicate 
that the weight weighs rather less than 101b., and when in 
the hollow of a ware rather more. The reason for this is 
that the vertical component of the centrifugal force of the 
wave motion is acting upward on the crest, and downward 
on the hollow of a wave ; in the first it is acting in opposi- 
tion to, and thus diminishing the force 6 ee: in the 
second it is acting in conjunction with, adding to the 
force of gravity, so that the force of gravity on board ship 
is continually varying in intensity. is fact is known to 
seamen, is sometimes taken advan of by them ; 
when hoisting a spar or other henry bely wait to haul 
until the vessel is passing over the top of a wave, when 
they are assisted by what they call the heave of the sea, 
— really means that the Do nap ope des eden fe 
stant acting upwards in opposi' to gravity, render- 
ing the = lighter than usual. ing that the spar 
The Ib., and that the upward cen’ force is vs 
of the weight, while the ship is passing over of the 
wave, the spar will then only weigh 900 Ib., if the 
* Paper read before the British Association at Bristcl. 








is easily 


understood é 
In order to make a moving force _ it 
to make it push against a resistance while 
throngh space. The waves make a sbi 
was & 
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is charged with 
at 60'S puaiene ot PEE. Det See: RA, 
w pressure on areas of the four rams is just 
sufficient to balance the whole of the air vessel, 
ican tern tae they are + iy ie may ge 
sauteed pip io gion than te ho sali at fie ook The 
+ ened pomaple becetpedonten 8 8 ugh gy nin Soe dono 
through an extreme guided 
wheels wih run on gues fixed in the four corners ofthe 
square well in the machine works. This well is 
pores ep dre manag omg Be mah ww en 
thwart ship ones. latter distribute the 
of the machine well over the ship. The hollow bed- 
communicates a delivery valve with accumu- 
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eentre of gravity of the moving weight, of the centre of 
gravity of the ship and cargo without the moving weight, 
and of the ship's metacentre, all of which are shown on the 
drawing. hen the machine is not in use the weight will 
be lowered to ite lowest position, and an abundant stability 
for sailing will thus be secured. 

Suppose that the moving weight is in its central position, 
and is balanced by the pressure of the air in the air vessel 
acting t h the contained water on the four rams, and 
that some force was then applied to push the movi 
weight down, the result w be that the rams w 
displace some of the water in the cylinders which would be 
forced into the air vessel and compress the contained air, 
eausing its pressure to be more than sufficient to support 
the moving weight which would, on being released, spring 
4 and overshooting the central position rise above it; 
when the expanded air being unequal to the support of the 
weight, it would fall and go on oscillating in this way till 
the friction, absorbing the energy put into it at first, would 
bring it to rest ; it would be found that these oscillations 
woul have a certain natural period, which would oo 
approximately on the relation between the capacity of the 
air contained in the air vessel and the collective area of the 
rams. The natural period, that is, the time oceupied in 
rising from the bottom to the top and descending to the 


bottom again is : 
Pe2eh| a 
ag 


in which c is the capacity of the air contained in the air 
vessel in cubic feet; @ is the sum of the areas of the rams 
im square feet, and P is the period in seconds. Now sup- 
posing that instead of allowing the oscillation to die out, 
a force greater than the friction is applied to the moving 
weight, pushing it up when it is rising, and down when it 
is falling ; e would thus be given to the weight by 
this force, which would show itself at first by the oscilla- 
tions increasing in amplitude until the moving weight 
performed a stroke of 19 ft., when, with this length of 
stroke, the moving weight bad arrived at its lowest point, 
the loose piston floating in the central pipe would have also 
arrived at its lowest point and have closed the communica- 
tion between the cylinders and the air vessel, thereby pre- 
venting any furt compression of the air in the air 
vessel; any surplus velocity the weight may have, when 
arrived at this point, will be e in foreing water 
past the delivery valve leading from the bed-plate into the 
accumulating air vessels, which are charged with air and 
water at about 1100 Ib. per square inch, and from which 
the hydraulic engine takes its supply. The surplus velocity 
which the mares we ht may have at the upper end of its 
stroke when the piston, having arrived at the upper 
limit of ita stroke, has closed the communication between 
the cylinders and air vessel, will be expended in lifting the 
moving weight, when water will be drawn from the tanks 
on the tops of the cylinders through the suction valves into 
the cylinders which will replace that forced out at the 
bottom of the stroke. 

Hydraulic buffers are placed near the extreme limits of 
the stroke, to prevent the weight from crawling mnch ont 
of its proper mean position which it would otherwise do, if, 
in a series of oscillations, the energy imparted to the 
npward strokes did not exactly equal that imparted to the 
downward ones. They consist of cylinders fitted with 
plungers and are in communication with the accumulator 
air vessel, their effect is to return the excess of 
imparted to the down stroke to the up stroke, if the 
moving weight is below its proper mean position, or the 
reverse, if it is above it. 

In the equatorial calms Mr. Deverell observed a swell 
which was never absent, and which was 4ft. high and 
500 {t. long, with a period of 10 seconds. In snch a swell, 
according to the formala I have given, the machine would 

power of 62.5, and if we subtract 
oscillation per minute as an allowance 
ings we shall get a net horse power 

ient to propel the vessel at a 


In the —- ocean wave which, as observed 
Deverell, is 320 ft. long, 10 ft. high, and 8 seconds ar Te | 
the machine would give a gross horse power of 306, and a 
net horse power, after allowing for friction, of 268, which 
would give a speed of 6.7 knots in smooth water. 

In a strong wind near land, where the water is com- 
paratively shallow, the waves are shorter and st <per than 
those met with in the open ocean, and these way» give the 
greatest quantity of power ; and it is under jus: ¢ .2se con- 
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THE SALTPETRE DEPOSITS OF PERU.* 
By Greoror Frrzroy Coxs, Assoc. Inst. C.E. 
(Concluded from page 348.) 

Tue construction of the Iqnique and La Noria Railway 
did much to take the transport away from the mules, but 
it did not entirely succeed in doing so, owing to its inability 
to convey the enormous quantity of saltpetre daily brought 
down. The line starts in a northerly direction from the 

rt, making towards the coast cliffs, which it reaches at a 

istance of three miles, at an elevation of some 300 ft. From 
that point it reverses its direction to the north, and creeps 
up the hill side on an incline of 3 per cent. until it attains 
the summit of the coast cliffs at the stfition called Molle, 
which is situated at an elevation of 1630 ft. above the sea, 
and at a distance of ten miles from Iquique. 

From thence it follows a general irect course on to 
La Noria, winding itself round hill sides in curves of from 
300 ft. to 00 ft. radius, sometimes raising itself high above 
the surrounding country where the latter dips and assumes 
the shape of a 1, over the extreme edge of which the 
railway must necessarily pass, and at other times penetrat- 
ing through deep cuttings of irregular porphyritic rocks, 
clearly indicating the volcanic agency that must have 
occurred to have caused their displacement, until it reaches 
the district known as La Noria. Throughout, the railway 
is of the 4ft. 8}in. gauge. Where there were cuttings 
near their débris supplied the fillings, and at other places 
trenches were dug at each side of the line. The chief want 
we experienced was soft earth or sand to pack in the per- 
manent way with, which was very scarce, owing to the hard 
nature of the surface of the ground. 

Though it is not proposed to give in this paper a detailed 
description of the railway, the points bearing on the trans- 
port of saltpetre are set down as follows : 

The quits between Iquique and La Noria vary from 
3 to 5 per cent., and the up trains generally consist of the 
following loads : 

English tons. 
One Fairlie locomotive in running order 4 
Four American double bogie cars, 
loaded, say, 24 tons each 
One tank holding approximately 2000 
gallons of water be its car, say... 22 
One employé’s car 7 ond es 12 


Total _ say 5 

The inequality of the traffic, the up traffic not amounting 
toa third of the down, necessitates the hauling up of empt 
cars. Thus trains of from 8 to 10 empties are p Ande oe | 
The Fairlie engine has done some i service on this 
line, where it has shown its superiority over that of the 
American type. I will compare the work done with 
the theoretical duty the Fairlies should perform. The 
average speed up the line is about 10 miles per hour, and 
loads up to 200 tons, including the engine and water tank, 
are hauled up inclines of 1 in 22 and even as et 1 in 
20. es diameter of cylinders 15 in., the stroke 
22 in., and the driving wheel 42 in. in diameter, and a mean 
pressure in the cylinders of 100 lb., the following formula 
expresses the theoretical tractive force of the engine in 
pounds 7 

2 ”» 
ee = 11,785 Ib. for a single pair of engines, 
which must be multiplied by two for the Fairlies, and 
which makes 23,570 lbs. total tractive foree. The resistance 


due to gravity would be = 102 Ib. per ton, and that due 


to friction say 101b. The haulage force of the engine then 
is found thus : 
23,570 = 


102+ 10 


On the downward journey, as many as 20 
ny these engi 


13 tons. 
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se 
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price c’ 

mile, 
; t, 
rom port, veyance 
een oh ea reals (equivalent to ten Spanish) 
per quintal. 

From an extract taken from Consul Hutchinson's report 


* From the Society of Arts Journal. 
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This is only taking the up traffic to be one-fourth of the 
down ; most probably it would reach as much as one-third, 
if not more, were the railway to secure a monopoly, then a 

ins would be required. The late 


req ‘ 
company never possessed sufficient rolling stock to attem 

anything of this kind, and, in addition, they had, as t 

present company have, to contend with the water question, 
which, in the author's opinion, would, were it to remain as 
at present, entirely prevent their securing a mo ly of 
the traffic. For working the first section, to Molle, the 
water is obtained from sea water condensed at Iquiqne, and 
for working the remainder of the line it is brought from a 
well in the interior in tanks to Molle, at an enormous cost.* 
Until a proposed scheme for obtaining water from the 
interior, to be conveyed to the railway stations at Iquique 
through piping, is carried out, the railway company must 
continue to work under the great disadvantages enumerated 


above. 

‘To show the large traffic returns which this important 
railway might, under certain conditions, earn, it is only 
necessary to refer to the amount of saltpetre shipped from 
the port of Iquique, in 1872, which approached 4,000,000 of 
quintals. The entries would be then, assuming a mono- 


oly 
4,000,000 of quintals, at 5 reals, taken Soles. 
to port 


: 2,000,000 
Up traffic, consisting of coal, corn, hay, 
provisions, and material of all de- 
scriptions, say one-third of above, 
1,333,333 at 5 reals ea aie 666,666 


Total of entries ... 2,666,666 
Or equivalent to a sum of over 533,3331. sterling. 

The author refrains to touch upon the working expenses, 
for fear of acting in opposition to the directors’ wishes. 

There are at present some 3000 to 4000 mules competing 
wT one ee Il as that to Pisagua Sal de Obispo 

This line, as well as t i to ispo, 
was constructed by a private firm of Peruvians, Messrs. 
Montero Brothers, who are the owners of the p 3 
and by whom it was worked until within the last five 
months. 

Whilst dealing with the conveyance of sal to the 
port, I must not omit to mention an unsuccessful endeavour 
made by a company to convey down the nitrate in a liquid 
state through iron piping. ‘The company which entertained 
this project was called *‘ La Compania Salitrera Barrene- 
chea,”’ now, I understand, in liquidation. The obj the 
promoters proposed to obtain were, firstly, to avoid as much 
as ible the use of steam in the reduction of the mineral, 
and thereby secure an economy in coal. Secondly, to save 
the freight of conveyance by rail or mule to the port. The 
first was sought (t h I never visited the works at the 
mines), I pe oes by nae the — ie sections i Lage 
by passing cold water through it, resembli process 
filtration. Tho solution drawn from the bottom of the pan 
was pumped up to high ground (for the mines lay in a 
hollow), whence it ran down by gravitation through piping 
to the works at the port. At the latter place the solution 
was boiled in large circula: ‘pm. eet y a fire 80 
as to spread over the entire m of the pan. result 
of the first experiment be easily anticipated. The 
solution, impregnated with the salts it held in s ion, 
pete Pe yr eb) ee eer te madre Bye nitrate 
and salt shortly at the bottom of the boilers, which 
were in : uence burnt, ar oh rendered — cues 
wit i wrong principles upon which t t 
was desi , which the directors recognised, and which 
pode age congo bags x Stty teenie 
company apparen’ Do to m ils, 
and the real cause of their ing their operations last 
September was, I understand, the fear they entertained as 
— the quality of their lands. With caliche containing 

percentage of common salt no profit is to be made 
by working it, either with this or another system, though, 
it must be understood, I de not give any opinion upon the 
nature of the mines in question. 

As regards the extent of land supposed to contain salt- 

, no formal measurement or survey has been made, for 
requently land is supposed to contain nitrate which, on 

i » proves to be barren in that mineral. 

The round about La Noria were those first worked, 
and there remains very little “virgin land” left in tha 
quarter. There are large spaces, however, left 


* The cost of the condensed water, of ing it the 
line, and the consequent loss in “ ayer tar Ganon 

ised by the company to amount to an annual sum of 
not than 60,0001,—G, F.C. 
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on the Pampa de Tamarugal, and nitrate is supposed to | practised, namely, the capillary attraction which some small veins of 


exist all along the southern border of the ; 
i de Obispo, 


which are marked upon the map. (See ante page 347.) 
Numerous deposits are 


a geological survey, it would 
be impossible to give any definite opinion as to the area of 
land containing saltpetre or its ity. portions of 
land in the south are said to contain nothing but beds of 
common salt. 

I observe that Mr. Markham says, in his “ Travels in 
Peru and India,” “ it is caleulated that the nitrate grounds 
in this district (Tarapaed) cover 50 square leagues, and, 
allowing 100 Ib. weight of nitrate for each square , this 
will give 63,000,000 tons, which at the ent rate of con- 
sumption will last for 1393 years.” cannot agree with 
Mr. Markham that the deposits cover so large an area as 
450 square miles, but it might amount to 100, though that 
can only be a supposition, and no opinion can be made in 


opimon 
reference to the quality of the nitrate. The estimate of | i 


‘il 
i 








one quintal to the square yard is too low in my opinion. I 
found, on having made an analysis of two specimens of 
caliche, they contained the following substances : 


Ist Spectmen (Ware). per cent. 
Nitrate of soda ... aid ee nai . 8 
Common salt ae ei bie ane . # 
Insoluble matters hi a pas wie 
100 
2npD Spectmen (YELLOW). 
Nitrate of soda ... oy ak ¥ er | 
Insoluble matters (containing sulphur) isa 
100 


The mineral is found in layers of from a few inches to 
three yards in thickness, I think three quintals per 
yard yee toned is a fair average for land containing nitrate 
in sufficient quantities to repay its working. vided 
these lands in the south prove to be good, we may in that 
case assume a total area of 100 square miles; but other- 
wise, excluding these, it would not be safe to count upon 
more than one-third of that area, 100 square miles at three 
quintals per square pee would give 42,240,000 tons, which 
at a consumption of 3,000,000 quintals per annum would 
last over three centuries. All these grounds have been 
claimed under the mining laws of the country by private 
individuals, and I believe the Government do not Pp 








them suck she rater through several fest of earth. The | ejected lavas, origin (by ap. 
qrust of aalitepoan tad cleared away to a depth | pears similar to that of 
some 3ft., until the alluvial soilis encountered. A trench | vents ; the layers of salt and of 
io Sone formed, au FS. eile oat sevens] bantend pened lb ve | of Peru, | the 
, exca’ material is packed up on its | canoes Andes atten- 
hendee’” Altea and diferent eireale’ tative tien, of gocidiote-whe Souk dinens of for- 
well in these pits, the cultivation proved so successful | mations.”’ 
Sinner ta oeermant, who in thet country mast have a weal sith aapgaee af anne 
finger in every pie, established an collect rents | covered with flat pieces of or phonolite, 
to lant a farm on their own socount, with the object in size from a» few inches toa square foot. ee 
of sa the soldiery with vegetables is entertained by the natives that these 
At my last visit the Government agent was erecting a are aerolites. As belong to the family, 
windaaill destined to rales the enter means of a pump, = 'guthalis ts aupee > paving hae down 
so as to attempt surface irrigation. the force | from the volcanic mountains, and to account for their 
and constancy of the south-westerly winds, the will par ry ety pee rac ap an : 
Becuning a westenly becker o6 ths tepalindieeat enstien SS ee ne tan © stgate Fayre od 
po nilinger Powel Perper athe Se gsm | ry eg dey dome mn i 
namely, at about six or eight yards below the surface, of deposits _ have been te 
is sweet to the taste. Another eight miles in the same for the volcanoes would | the ma- 
direction and the western hills are arrived at, where the | terials h would be by the agency I 
water is found only at depths of from 40 to 100 yards, have attempted to describe, to the site now occupy, 
with only a few notable exceptions, so eee Pog! dissolved by the fogs—naturally con- 
moh ~ the font Bes ihe slightly aisles from the whens pag dug 
us com a are 
tilted wp atone end und fled with Ba the surface of out as nitrate fe pe a Ngee» apes onpen 
which is depressed from the natural level wait sperity of man. 
whose depth increases in to its dis- ae tae aaa nat, shetained in this yaper trom touching 
tance from the raised end. This reservoir | upon the use which is made of nitrate in this and in other 
is su) pence ign pe eee countries, for he considers the important position it occupies 
jirortagas apr teens ie aie te tae tee pat mingyr nro ara ee 
sources, it is a 
sim Badger yong died og BE on fag of a second treatise. 
N ee condiorction tis kannin 
ow, enume- 
rated, the position of the deposits beneath the surface of o ANTHRACITE COKE. 





Note on the Manufacture 


lee-shore, t gemnkatip et wtanahan Uitiaainas telerik 7% 


their lava, probably large sul- 
phurs, and other substances, and lastly, the direct com- 
munication maintained by the rivers between the volcanoes 


Coke in South 
W. Hacxwryr, B. Se., A.L.C.E., Westminster, 
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d the nitrate would it not be reasonable to | does of nearly carbon, and of 
oe that these derive their origin from volcanic | sulphur and sah cos + naturally 
discharge? Is it not to Sis love Gactnegas Sons as a in the the 
dusting erustient, oa ing into the ravines, was furnace, while from its abundance in 
iiss were drpeaitel tm the aaghhverkech tar hein, |laedl aoe ie eee cll be ma 
A were 
consisting of t 0 aalta, were examen across the desert and Yo Ayla om 


i 
; 
3 
i 
i 





any of them at the present moment. 

i will now describe the physical features of the country 
upon which are based my suppositions as to the origin of 
these deposits. Ascending from the seaboard the cating 
in the railway bring to view rocks of porphyritic formation. 
Granite is seen in a state of decomposition crossed with 
veins of quartz, and in other places are beds of coal and 
sandstone. At the summit the railway cuts through a bed 
of white limestone resembling marble by the polish it will 
take, and for which rock it has been mistaken by many. 


To this coast range succeeds the vast plain of Tamarnugal | la 


with its alluvial coating, and which extends some thirty 
miles to the foot of the second range of mountains, chiefly 
composed of sandstone, and which extinct voleanoes 


among 
have been recognised. Another level plain intervenes be- | i 


tween these latter and the range of mountains known as 
the Cordillera proper, among which is situated the f 
voleano “‘ Isluga.”’ 

Returning to the Pampa of Tamarugal, a group of hills, 
ranging from 200ft. to 500ft. above its level, borders its 
western extremity. On the slope of these hills lie the de- 

sits of saltpetre, and in no case has that mineral been 

ound on the pampa itself. On its eastern side stands the 
second range of mountains already mentioned. These 
mountains are pierced at frequent intervals by deep ravines, 
at the bottom of which small streams find their bed, but 
the uniform layers of boulders packed up on each side of 
the ravines lead the imagination to picture the large rivers, 
which at one time, no doubt, travelled down these channels 
on their way to water the wooded plains of the pampa. 
Upon entering the ravine of Tarapaca, two 
poe covered with boulders have to be traversed, and a 
eep gully still can be traced in the neighbourhood which 
points out the course taken by a pre-historic river. 

By one of those revolutions in nature, the occurrences of 
which are proved by the researches of the geologist, the 
rains ceased to fall with their accustomed abundance, and 





have left, where formerly were forests and grassy plains i 
rains 


nothing but an immense arid desert. But though 
are now insufficient to form themselves into rivers, they 


fall with regularity, and, being absorbed by the earth, they | cond 


percolate through porous strata, to em yy themselves into 
the natural reservoir beneath the of the P age oo 
Thus water may be seen jetting out in springs at the foot 
of the eastern range of mountains, where it is obtained in 
large quantities by the natives, by driving tunnels into the 
~ w sandstone which forms the foundation of the slope. 
he crust at this point is chiefly sand and a limestone 
having a very washed apperance, from which water is also 
rm wee | but it does not repay the working, as it is soon 
out. 
At Pica there are two basins supplied with water in this 
manner, the one placed some 15ft. above the other. The 
one receives from its ies of cold water, 
iis pos censinloniealn pa pa ep 
& point a quarter of a mi t i 
an increased elevation of 100 ft ea 


ten miles, water is found beneath the surface ata of 
three yards. In this latitude a novel kind of cultivation is 















th: the opposing shore, which became coated with 

the de postis on the witicewing of the waters in the dry en Ye io g Sylar hg mp a Mages 

ape Soa eee hee etn tie re log ap reat 
fio of the fogs, and the pectask went be alvacbed | toes ” suddenly. heated. In the im this de. 

by the porous soil of the formation. crepitation is especially injurious, as the fine dust is apt te 

It would seem no suitable place offered itself for | form, together | the cinder, pasty masses that can 

the accumulation of the deposits on the eastern side of the | neither be nor and may choke the 
here ould have been rapidly dissolved, and 


pampa, where they w: ‘ 
washed off by the rains, and, indeed, where the hardness of 
the formation would not have permitted of their pereo- 





tion. 
Bolleart, in his “ Antiquities of Pern,” &c., whilst a or less proportion of coal, or 
posing Darwin’s opinion, that the was formerly an | other substances. None of atterapte, 
ten, and obtainet les tals 1a ee te | an Ter cmcnnly, appear bowever to have been com- 
ra oon s eakth ie ths sora of tan eet ee Wales, have been carried out largely or continconaly as 
romine e in the ; 
another part he hints at the probability of their being | though coherent coke was made, it was friable and of in. 
derived from a 
If Darwin was right, would not the greater part of the| The samples exhibited would appear, however, to show 
pomp be sotered iis on the of the sea- shot the gosdnction, wae scale, of a hard and sound 
water? But it is not so, as no beds of salt on the coke, is not at a. 
have been disgo after boring for o considesabie dupe, They are specimens of now made by 
It lies only on the slopes of the western shore. jap weany a . Penrose and Swansea, 
The heavy fogs to which I have alluded between | to whom the writer is indebted for them, as well as {or the 
ts meudin of Mench end Gelabes, cet on ing leave | information as to the mode of manufacture, and the 
at dae el — ae “re tend. 4 pres their | is based ape x me 
stones, or any im w a 
course. . The materials used are any quality of anthracite or semi- 


| 
q 
| 
; 
i 
H 
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I will quote what Captain Maury about those off | binding coal, and pitch, in the following proportions 
N , in his “Ph of the Sea,” Anthracite is jd Ne pti 
article 166: “‘ The fogs of Newf: which so mach Bituminous coal # ak Sy 
vigation in the spring and sammer, doubtless Pitch ... si é ot ihe 5 
owe their existence to the , in that cold sea, of im- ee 
mene annes of warm water, brow 4 tong Stream.” ae a 100 
Sefior Apuntes| Specimens are on table of coke made of Messrs. 
sobre la Provincia litoral de Loreto,”’ men OB. Ts oes Brock and Sons’ anthracite, from C ell Colliers 
immense extent of sand stretching along coast of Peru, | near Cwm Amman; of ¢ mixture of this Yniscedwyn 
in some ce from 15 to 20 leagues in breadth, has like- | anthracite; and of culm or semi-anthracite from Buch 
wise to do with the absence of rain, because, being a good | Rock , near Pontardulais. The bituminous coal 
actor of caloric, the sand, acted upon by the sun, eva-| used in all the samples exhibited is that from 
porates a current of warm sir, whieh prevents the watery Tyzisse Colliery, near Swanses. 
vapour pres the seve Large hie Lye ary In winter are passed, together, through a Carr’s dis- 
Seon the ote athe ood nped meal 9 to WEISS they coe mainod ne as Soe, ropeetions 
being a conduetor than the water w are mixed 
becomes colder than the latter, so that its low temperature oe vs Daring ay 


i 
ae 
Ath 


as thone off Newheoeliean, aie te aia a mame manner roe 

of warm water pouring itself upon cold, the cold water of produced “4 

mingice wish the censor enant coatte Relax veplens, ovens used are of the peneenly 
mingles with the comparatively warm waters of the caplored in South Wales; 15 8. long By & in. ay 
coast, thus the same effect. These fogs appear | the and 6ft. 2 in. in front, and 4 ft. 4in. ‘to the 
Sa a ah 7a ae eae |e et, er cl, Sah 
Fahr., and at noon to 80 deg. Fehr, in the shade. ak rer na 
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sufficient to form « layer about 2in. thick, is 
he surface. The 


layer pp ter Ram 1m dp Anan 
the piteh, mel branceshes G teamed te’ oe 
daction of a hard and strong coke. slack, of the 
nality as that in the mixture, is used for the cover- 
ing; this is mectly very omall, but is not specially crushed. 
Esther more than two charges per Wonk ure mae nea 
oven ; the coke is watered i oven, and is then drawn 
out in one mass, by # chain and hand winch. 
The yield of coke is 80 per cent of the weight of the 
o—ee* in colour, and very much 
m which it is made ; so hard, 
indeed, that it scratches glass with comparative ease. In a 
as fire, or the action of —_ it burns — 
without showing any to crum or decrepita 
Pe pg 


very little, 2 Reg ty pry 
of its weight: while many kinds of ordinary coke absorb 
readily 10 per cent. or more. 
dense, the finer the materials are crushed and the more 
aes are mixed. 
use, both in the enpola and in the blast 
furnace, = coke, oe *. —s has Sn has given 
remar good results are pro no te past 
to its on Lngete | and density, or rather to t i 
perature required to set it on fire, which 
combustion closer to the tuyeres, and diminis 
transformation ff © Oy into CO; aod. in part (ie 
transformation of C to CO; and im part to its 
and the small amount of ash that it 


in pall foundy cupola, in which 1 Ib. of good Welsh 
coke, that from Bryndua, near Bri , melts 10 lb. of 
iron, 1 lb. of anthracite coke melts 16 Ib., and 
is hotter when tapped out; and in » trial carried out at 
Messrs. Tangye’s Works, near Birmingham, anthracite 
coke melted well with 25 per cent. more burden than that 
placed on ordinary coke, and would probably have done 
more, but the managers were unwi to run any risk of 
ing the working of the cupola, and did not push the 
ex ent further. 
pee re Oe Bet tena tee, 
=e on spiegeleisen, t ag se ghey 
2 econom t 
heerlen onitel tame t. or more, it the 
Lerspr coke in hand was not whteoduibed eneuying 
on the experiment. The Landore company are, however, so 
satisfied of the value of the coke, t t they have nearl 
Ms fos ofl Ghistr oven, ons 
furnaces. 


anthracite coke is about the yet 
the district. 


from ments with regard to the establishment of tramways at 


and | tons of manuf 


ing . 
brought to the surface, in the anthracite i 

thrown aside ; partly shale and oe but Shielly small 
and dust coal, ‘perfectly clean and bright. 





FOREIGN AND COLONIAL NOTES. 


Coal tm Beighonn~-Ee 10S Seigtene coseumnad 0,55 000 | CO 
tons of coal, or about 2 tons for each inhabitant. 


Geological Survey of Brasil —Professor Hartt, of i 


, director of geo survey of 

Brazil, has left Janeiro with his assistants and has 

begun his work. point at the coast is Per 

nambuco. It is thought that several years will be required 
to complete the survey. 
ee 


Cornell Uni 


pany, of Baltimore, are in operation, 
and it is stated that the rail mills will s resume. 


Harrisburg Steel Works recen — car no of 
steel rails to the Central allroad of Jersey 


he coke is harder, and more | saved i 





value of any vere og 


The Victorian Goldfields.—The 
of Victoria, Australia, 


Fa emg pn a ty | 
in 1 ee area of the aurife- 
rous ground wor! upon was mare miles, 
number of distinet quarts reefs was 3308. 

The Danube.—It is understood that the Austrian Govern- 
ment has contracted with some American for 
clearing the channel of the yee rocks. 
Among the rocks in’ pogo cnrloes parm «by am 
Gates,” which have Sev tisl a tear te tacenenda Oe 
river. 

Snow Sheds on the Central Pacific.—Some i 
additions have been made during the 

Pacifie Railroad. 


Lille School of Mines. —"The establishment of a 
of Mines is in contemplation at Lille. One object 
movement is to eventually increase the production 
in the Liége group. 

Providence Forges Company.—This i 
made last year 91,282 tons of pig and 38,691 tons of iron. 


national 
the gy ee aye "im the state of 


eight guns, one 11 in. pivot and 
en tid odcas ta taeatinaed ome — 
American Pig Tron.—In 1872, the United States pro- 
duced 2,854,558 tons of iron; in 1873, the correspond. 
roduction was 2, ,278 tons, and last year it was 
2,689,413 tons. 
Mexican Railways.—Concessions of new lines in 
Mexico have been approved by the Mexican Of 
these new lines, the most most important is the Mexican Inter- 
Ay: ap or npr name maging age ee 
juato, is to 
of about pol adage 
connect with the In‘ Railroad of Texas, and thus 
ote tes crbele cuieend epahe of the Usted Bk Sur. 
also Sp pengpann "ar © ine Sue Serene soy 
of 280 miles. mane ee 
im 
and the United 


These figures exhibit an increase of 21 144 tons in the pro- and 


duction of pig and one of 3729 tons in the production of iron. 
Ry aden to “we “ mymtet of waived lady: 

,2801. was applied ymént of a pny ey 
company’s share capital tal. The veseres been carried 
to 142,034/. 

Pensaco Se SS ee ee en 
the American Naval Department for the construction of 
dry dock at Pensacola. 

The Fine Arts at Melbowrne.—An art has been 
erected at Melbourne, Australia. The walls of t galleries 
have a superficial area of 26,000 square feet. The cost of the 
structure was about 80001. 

on n age susioia, Penpapisanin, abiecagh piel inva 
upon a scale in Vania, iron 

dull. The te a of an- 
thracite coal in Pennsylvania to ber 11 
amounted to 12,923,020 tons, as com with 13,576508 
tons in the corresponding period of 1 4. 

Locomotives on the Recife and Sao Francisco. — The 
Talleer Ge the Recife Francisco (Pernambuco) 
Cemsang Seve FS two new locomotives upon 
the line during = Bn aoe ws —— my 
enabled the locomotiv eat te 
somewhat reduced. It the close of June, 1875, the hn 
pany had 15 engines. 

Tramways in France.—An official decree has oe 
providing for the establishment of a network tram- 
ways at Nice. Another decree makes similar 


Dunkerque. 
Union Pacific Railroad.—The revenue of this at 
line in July amounted to 1,034,653 dols., as « 
850,142 dols. sy | a 876,833 dols. al irs, 
43,382 dols. in July, 1872, 673,693 dols. in Jaly, 1 1871, and 
$48,088 dole, in July, 1870. 
Iron in Belgium.—In _ Belgium exported 227,450 
nfactured iron a See eee. In the same 
period manufactured iron was imported into Belgium 
extent of 20,610 tons. 
Westphalian Coal.—Reduced railway tariffs have enabled 
Westphalian coal to be despatched more freely 
Belgium, and the Luxembourg. 
been despatched to the Hanse Towns. 


Pee eee Rong Ee eng of anthracite coal in 
ii ons in the eovresponding period of 15, 
agin Tha nig 


1874, 
duction of bituminous coal in lvania bas 
‘ia Pennsy: 


oe  Quinncbauy —The ae States steam 
ea a the Phi 





to France, 
Guus of thle uoat henoher the 


decrease this of 381,791 ' 
year ts 


Zollverein, 14, 

pckdeke le hehe Katekinealiss) is given to a 
statement that in consequence of a recent favourable ad- 
judication, the administration of the Belgian State Rail- 
ways had decided on ordering 20,000 tons more steel rails. 


Wh oe coe and Ohio Canal.—The prospects of this 
Spee tnee tan be somewhat improving. At any rate, the 
coupon ee ee, ee eS ee 
constructions is now in course of De 
Tasmanian Main Line Railw 


hs ago, viz., ami « 
remained 


r gee —Messrs. Morris, Tasker 


a large amount of 
machinery to be ‘aed in Louisiana tn n new proces of 
manufacturing cane sugar. The method is known as the 
See Pe . 8 


distinguished from the maceration 
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THE GIRARD AVENUE BRIDGE, PHILADELPHIA. 


DESIGNED AND CONSTRUCTED BY MESSRS. CLARKE, REEVES, AND CO., PHCENIXVILLE BRIDGE WORKS, PHILADELPHIA. 
(For Description, see Page 394.) 
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stitution. It contains three . ‘ The | description of the Breadwell : “This is a cu 

LITERATURE, Construction of Gas Works,” Me. 1K. Jonee ws 2 pte late seg on ad ll odie 

Minutes of Proceedings of the Institution of Civil En- “GeteG gin of Chesil 2” by Mr. J. ich, tin biscuit box ; up 
odd ape om af od and Abstracted Papers, | #24“ On the Erosion of the Bore in Heavy Guns,” | against the sides of a conical contraction of the bore 
ol. al., Session 1874-75, Part I. Edited by James | by Mr. C. W. . in 

Forrest, Secretary. Published by the papers, the official reports of the Institution, and | its pressed the thin steel 

Tus volume forms the second quarter of the published | the abstracted papers fill the remainder of the | still against the side of the making 

poate ot te hee i , | Volume, which contains upwards of 370 pages. joint project.” Mr. Vavasseur pai corrected 
uding the papers read, and the discussion . 

during a portion of the Session 1874-75, and the | in 

selected and abstracted which now form so | turning dis- 

conspicuous a feature in the Transactions of the In- | cussion on Mr. Lancaster's paper, this remarkable | tinguighing features of the arrangement, “ The 
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difficulty,” said Mr. Vavasseur, “‘was to keep the 
surfaces perfectly clean.” Now Mr. Broadwell 
keeps the surfaces clear, by forming circular grooves 
around the back of the ring, as well as around its 
outer face, the dust and dirt collecting in these 
grooves. 

The selected papers are five in number, and the 
two contributed by Sir Charles Hartley are of con- 
siderable interest. ‘The first of these, *‘ Notes on 
Public Works in the United States and Canada,” has 
especial merit, and contains a large amount of in- 
formation in a very condensed form. In this paper 
we find some notes on the Pheenixville Bridge 
Works, belonging to Messrs. Clarke, Reeves, and 
Co., whose fine Girard Avenue Bridge we published 
in our last and present numbers, Of these works 
Sir Charles Hartley says, “* From 1869 to 1875 the 
company built 70 bridges having an aggregete 
length of $5,000 {t., or ——_- single track, com- 
prising in all 176 spans. With their present facilities 
they can turn out 100 ft. of finished bridgework for 
each working day in the year. Everything is done 
on the premises, beginning with the manufacture of 
the iron from the ore, next rolling it into the shapes 
required, and finally applying the machine labour 
which completes the structure ready for erection. 
About 1500 men are employed on the works. . . The 
ends of all the links to resist tensile strain, undergoa 
process called die-forging, by which the head is shaped, 
and the hole struck by hydraulic pressure at one 
operation. ‘The threads of the screws are so formed 
that rupture when under pressure always occurs in 
the unscrewed part of the bar. The iron is required 
to be of such elasticity that, after being subjected 
to a tensile strain of 30,000 lb. per square inch, it 
will return to the original dimensions, while it should 
be so tough that bars 2 in. in diameter bent back 
from 90 deg. to 180 deg. when cold, should show no 
sign of fracture. Mr. Reeves particularly directed 
attention to the fact that, as a rule, iron trussed 
bridges in America have all their principal parts 
formed by machinery. They are of uniform dimen- 
sions in similar spans, and hence are perfectly inter- 
changeable. ‘Thus machinery can be employed in their 
manufacture, and the cost at the works be reduced toa 
minimum, They are so made, in fact, that nearly 
all the work is done at the shops, and they can be 
erected with the least possible amount of unskilled 
labour.” ‘The second part of Sir Charles Hartley's 
communication is devoted to river and canal works, 
commencing with the St. Lawrence and its tribu- 
taries, and then passing on to the Mississippi and 
its tributaries, Speaking of the improvements 
of this great river, the writer refers to the work of the 
commission then in session to report upon the im- 
provements of the navigation at the mouth of this 
great river, Since this was written, the works have 
been entrusted to Captain James B. Eads—whose St. 
Louis Bridge, Sir Charles Hartley also refers to at 
considerable length—and are now progressing satis- 
factorily. 

The New York and the Chicago Water W orks were 
reelected by Sir Charles Hartley as examples to 
illustrate the work for water y in the United 
States. On the Lake Harbour Works we have only 
space here to say that Sir Charles Hartley has con- 
tributed a most interesting and valuable A 

Following the selected come the 
notices, the list being unfortunately a long one, 
and comprising no less than eleven members, the 
Lest known of whom was Sir Francis Pettit Smith, 

‘The last 110 pages of the volume are devoted to 
the abstracts of papers in foreign ‘Transactions and 
periodicals, Of these, 63 have been selected with 
great judgment, and comprise a great range of sub- 
jects that have been abstracted with much care, 


Indian Public Works and Cognate Indian Topics. By 
Witi1am Tuomas Taorwros, ©.B., Secretary for 
Pullic Works in the India Office. : Macmillan 
and Co. [Price 8s. 6d.) 

CoNsIDERING the vast extent and importance of our 

Indian empire it is remarkable how little is known by 

the publie gen: rally concerning the works which have 

been carried out there. Apart from a certain apathy 
whieh exists about Indian affairs, this is probably 
to some extent due to the fact that accounts of 

Indian public works are for the most part to be 

found seattered through the ‘ proceedings” of 

scientific societies, or the volumes of engineering 
journals, and they thus are not brought before the 
general reading public. This being so the book 
before us is likely to serve a very useful purpose, 
Its author has of course, from his official position, 


every opportunity of collecting accurate informa- 
tion concerning the subjects on which he writes, 
and he has produced a volume which, while dealing 
with engineering works, is as interesting to the non- 
professional as the professional reader. 

Mr. Thornton divides his book into seven chap- 
ters, of which the first is introductory, and relates 

rincipally to the policies of past and present 

ndian administrations. The second chapter treats 
of the important subject of communications, and 
here we are glad to find the author condemning the 
adoption of the 5 ft. 6in. gauge for the Indian rail- 
ways, and pointing out the extravagant outlay 
which that gauge has necetsitated. Mr. Thornton 
shows that in India the trafiic could have been well 
accommodated by an even narrower gauge than 
4 ft. 8}in., and he quotes from Mr. Fairlie’s “* Rail- 
ways or No Railways,” and from other sources, facts 
demonstrating both the sufficiency and economy of 
the metre gauge adopted for the new State Rail- 
ways in India. Respecting the existing Indian 
lines, their traffic, resources, and the coalfields of 
India, Mr. Thornton gives a variety of interesting 
information; his remarks on the railway system 
being illustrated by an admirably executed map 
showing the lines constructed and projected. 

Of the remaining chapters the third is devoted to 
irrigation, the fourth to miscellaneous works such as 
harbours, canals, and lighthouses; the fifth to “ es- 
tablishments,” the sixth to land tenure, and the 
seventh to national education. The demands upon 
our space will not permit us to follow our author in 
detail through these chapters, but we may say that 
each contains much valuable and well-digested in- 
formation on the subject to which it relates. Alto- 
gether Mr. Thornton has produced an excellent 
book which well deserves to’ be read by all desirous 
of making themselves ted with what has 
been, is being, and Ought to be done by Govern- 
ment towards developing our Indian Empire. 


Iveson’s Horse-Powel Ditty ». London: E. and F. N. 
10s. 6d.) 


Unpver the title of a  Horse-Power Diagram” Mr. 
T. G. Iveson has produced a very useful office com- 
anion. It consists of & diagram admirably engraved 
»y Mr. Thomas Kellymounted in a folding cover 
and accompanied by. #6me es letter-press, 
pointing out its ob 'and the manner in which it 
is to be used. The ‘diagram, which consists of 
straight lines only, 
to be made by simple dnspec 
| scale. Thus, no size of cylinder, speed 
o — and — ive proms (or initial pres- 
sure and ratio of expansion), the horse power can be 
obtained almost at oneé, Stniarly there can also be 
calculated the steam consumption in cubic feet per 
hour, the water cousamption corresponding to the 
quantity of steam at different and a variety 
of ream! ats ee oe 
out | ‘ igning steam inery. 
Ths dageem bus aga ray 


how - _ 7 
~ ag ogy to * Sa Boa 
ions qgineers ay ye ‘ompetency 
and for Masters and Mates , Cortipeates in Steam. 
By Joun Turneutt, Jun. Glasgow : Pr. 
Forrester. [Price 4s. 6d.) 
AST ond the Board of Trade issued to the different 


[ 

E Boards a new series of 188 questions for 
use in the examination of candidates for certificates 
of competency, each candidate having proposed to 
him eight of these questions selected at will by the 
examiner, To these 188 questions, Mr. Turnbull 
has drawn up concise answers, and these answers 
form the chief contents of the book before us. 
Each answer forms a paragraph complete in itself, 
and the whole have been prepared with great care. 
In his preface, Mr. Turnbull very properly recom- 
mends that students should study the larger works 
treating in detail of the subjects to which his answers 
relate, and it is indeed evident that these “‘ answers” 
are in no way intended tc replace treatises on steam 
engineering. They are, however, calculated to form 








a valuable aid to those preparing for a local marine 
board examination. Mr. Turnbull's volume also 
includes in its contents the Act of Parliament re. 
lating to engineers’ certificates, and the official 
notices of the rd of Trade regarding such certi- 
ficates. The book is altogether a very useful one 
for the classes for whom it has been written. 





THE CENTENNIAL INTERNATIONAL 
EXHIBITION OF 1876.—No. X. 
By J. M. Witson, Philadelphia. 

Ow January 19th, 1874, such papers and plans as 
were necessary to properly explain the proposed 
Exhibition balling, wie = Biden 200 in Weshiagton 
before the Executive Committee of the Commission 
and several Congressional Committees. It was 
found by the estimates furnished that the excess in 
cost of iron construction over wood precluded the 
consideration of iron arches as was proposed, and 
the Executive Committee gave instructions to have 
further drawings prepared for the arches in wood 
—— with galvanised iron on the interior to the 
xcight of 60 ft. Bids were received upon these 
plans, and the result gavethe cost about 103,000 dols. 
per acre. 

On January 20th the Director-General approved 
of so much of the plans submitted as concerned the 
general dimensions for the pavilions, and the spans 
and heights of the arches, after which a complete 
topographical survey was made of the site and the 
building staked out onthe ground. The design for 
the pavilion building in this form, namely, with 
wooden arches protected by galvanised ironwork, 
was presented to the Building Committee of the 
Centennial Board of Finance for execution, but on 
account of its combustible nature the Committee 
refused to erect it, and reported the plans back to 
the Executive Committee for reconsideration, The 
architects, Messrs. Vaux and Radford, were there- 
fore requested to redesign the structure, using 
wrought-iron arches, and by reducing the spans, to 
endeavour to keep within a reasonable cost. These 
gentlemen did this, and after obtaining bids, found 
that the building in this form would cost about 
182,000 dols. per acre. In this plan the diagonal 
spans were to be 200 ft., the smaller spans 128 ft. 
6 in., and the height 103 ft, 

In the meanwhile the financial prospects of the 
Exhibition and the great doubt of being able to 
obtain aid from Congress, making it an essential 
matter to reduce the cost of the building as much 
as possible, and at the same time it being exceed- 
ingly desirable to have an iron structure, attention 

i to the consideration of some more 

ilding than had been as yet pre- 

nt iron manufacturers of 

the country, com together, presented to the 

Commission designs and : a a building of 
iron, upon two separate p as follows. 

Plan No. 1 to be a modification of the pavilion 
plan with columns, and roof trusses with straight 
ee eae © ve o teak ante, 

¢ roof, rafters, purlins, &c., of iron an corrugated 
iron for roof covering, the building to be furnished 
complete for 182,000 dols. per acre. 

mye et simple shed construc- 
and t 128,000 dols. per acre. 

The partie ob ee Pea if oS ion 

agree to : remain the property 
tractors after the exhibition was over, the 
id be 25,000 dols. per acre less than the 

sums just given. 

Plan No, 2 was of too monotonous and ordinary 

to answer the purposes desired, and 
1 was found not to be less expensive than the 
last plan of Messrs. Vaux and Radford. The 
revised drawings of Messrs. Vaux and Radford, 
therefore, still embodying as they did all the main 
points originally accepted by the Commission, with 
the greater advan of being designed for execu- 
tion in incombustible material, were approved by 
the Executive Committee on April 9, and, 
with a copy of the resolution of approval, and 4 
resolution urging the placing of the work under 
contract by May 15, 1874, were transmitted to the 
Board of Finance on the same day. 

The Board, however, desired to decrease the cost 
of the building still further, and Messrs. Vaux and 
Radford again redesigned it, making some modifi- 
cations, and estimates of cost were procured, th 
amount being reduced to 124,000 dols. per acre. 

The Bill pending before Congress in relation 
invitations to ign Governments was finally 


passed and approved June 5, 1874, and it requested 
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the President to extend, in the name of the United 
States, a respectful and cordial invitation to the 
Governments of other nations, to be represented 
and take part in the Exhibition. The invitations 
issued in accordance with this Act met with prompt 
response, and the international features of the 
Exhibition were fully and firmly established, and 
all co ere or — ae eae 
Congress wever, to. appro- 
priation towards the expenses of the Cosnllesion or 
the erection of the’ building, and there was still 
nothing to look forward to but voluntary contribu- 
tions, and the: state and municipal appropriations. 
‘The total stock. subscriptions up to WMiay 1st had 
amounted to 1,805,200 dels., and the state and 


aaa, 


nunicipal appropriations were as follows : 
, A dols. 
State of Pennsylvania for ‘permia- -© ~~" “ 
nent gore ae yaa 1,000,000 
City of Philadelphia for 
teilding sod *3 5 500,000 
City of Philadelphia for. @ conserva- 
tory —— ight <: ts asin 200,000 
City of Philade lor » machi 
hall $ f.. Fis vee 800,000 
State of New Jersey, to bewubseribed ~ 
for stock whenever the 
and state treasurer were 
that a sufficient sum had ‘been pro- 
vided for the purposés of the Hx- 
hibition 3 : sé a 100,000 
Total municipal and state sppropria- 
tions é se +h a 2,600,000 
In view of these facts it was: that the 
plan for the main aaiiding was still too 
costly in construction to with, and it 
was decided that the cost of the’ building 


should not exceed 100,000 oe r 

Mesers. Vaux and Radf weré, therefore, 
directed to prepare plans fora building in aecord- 
ance with this decision. While this design was 
being prepared, Mr. Henry Pettit, the consulting 
engineer of the Commiission, recommended to 


Messrs. Vaux and Radford, and advised the adop- | SPects 


tion ofa more simple form of building, which em- 
bodied the pavilions in the centre with wings of 
shed construction capable of any extension as the 
future demands of the Exhibition might render it 
advisable, the whole being built of the ordinary 
market shapes of iron, and the framework 

together in such a way that it could be readily taken 
to pieces, and disposed of after the Exhibition was 
over for building stations, depéts, warebouses, 
&c., throughout the country. This idea was not 
worked up by Messrs. Vaux and Radford in a satis- 
factory manner, and Mr, Pettit was instructed to 
prepare plans and procure estimates at the same 
time a8 Messrs. Vaux and Radford. This he re- 
fused to do, as the Board of Fimance already had a 
contract with Messrs. Vaux and Radford to 

pare any plans they required, but he -willing}y offered 
to co-operate with these in every way 
possible to further the work; snd in order to 


plan for a building, not to exceed in cost 100,000 | *** 


dols. per acre, Messrs. Vaux and. 
three designs as follows : Z 


No.1. Pavilion plan, complete, 


arched ribs in iron. . 


bracing and a curved main-tie rod sup. 
ported from the arches by radial rods somewhat 
— to the Victoria Station roof, Pimlico, Lon- 

D, 

No. 3 was the same as No. 2, except that the 
roof trusses were of straight members constructed 
upon the ordinary triangular French system, this 
latter being represented by a single tracing 
me intended to embody the suggestions of Mr. 

ettit. 

These designs were brought before the Building 
Committee of the Centennial Board of Finance, 
and after being fully examined, the Committee 
again for the second time requested Mr, Pettit to 
Prepare plans showing his design, and they autho- 
Tised him to proceed at once and prepare what he 
could in the six days previous to the time fixed for 
submitting the plans to the public, for the purpose 
I n ee psa as to cost and desirability with the 

Work of Messrs. Vaux and Radford. 

Under these circumstances Mr. Pettit prepared 
etches and a specification for the same, represented 


‘areca ost |p 


In accordance with an advertisement issued 
June llth, 1874, these four plans for the Main 
Exhibition Building were presented to the public for 
bids, from June 17th to June 25th, 

By a comparison of the lowest bids received upon 
Designs No, 2and No. 4, there appeared to be 

a difference of 2824 dols, between the two 


No. 4 outed advantages over Yo. % 
Cadel sande Wt protorabie even at the same price. 
Between Plans No, 1 and No, 4 there 1 Pag he 


be a difference 


18 acres, and 
aux and Radford were sethodiéel 44 yom 
ceed with the execution of Mr. Pettit’s design. 

A professional issue arising at this juncture of 
affairs, Messrs. Vaux and Radford declined to execute 
digs pag ace yea - 
was were 
effected with Mr. Henry Pettit and Mr. Joseph M. 
Wilson to act as joint engi and architects to 
the ial Board of for 
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September the ati wing ce es 
the whole Building to Soren : 
Ist, 1876 nee wna oge 


We have now completed what may be termed the 
historical or preliminary stage of the Centennial 
work, and propose hereafter to describe the execu- 
tion of the finally -adopted designs, as now being 


erected in rotation. 





Srrezts’ INDIAN AND CotontaL Dregcrory.—We 
have received the Indian and Colonial Mercantile Directory 
for 1875-76, pobliohed by Messrs. Street Brothers. This 
volume, like t 
of the utmost value to the numerous 
addressed. Like al) suetessful directories, thi 
year by year in bulk, and every fresh issue contains matter 
additional to the previous one.. That referring to 
post it Sa ideeman ies fully, if always 
concerning w » ifnot 

given. The second part of i 


19 other pee yl wiiap cgi yy aes gs 

saiey | r each eolony or is a list of 
import Ao otig eee? wpe bo informa- | | 
tion, and in most cases the of for inward 





by Design No. 4. 


and outward bound vessels, as well as periods of transit, &c. 
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TISLEY'S DYNAMO-ELECTRIC MACHINE. 

Ir was in 1867 that Messrs. Siemens and Wheatstone 
showed that a powerful magnetic magazine might be built 
- graetmapigwasctit: Hayne glint gpa 
This battery was made to react upon a magnet or an 
the current obtained from the latter was the ouly 
for external use. It was further shown 


Exhibition of 1867, where it attracted much at- 

by its novelty, and obtained a silver medal. 
\ Mr. Tisley (of the firm of Tisley and Spiller, Brompton- 
ou pe was thoroughly acquainted with the ieal 
of this machine from having had a considerable share 
in designing that described by Mr. Ladd, devoted some at- 
tention to the matter with the object of further simplifying 
the apparatus. The next modification introduced by Mr. 
Tisley, consisted in placing the two armaturesin the same 
groove, between the poles of the electro-magnet, and bolting 
them together at right angles to each other. The armatures 
were thus brought successively under the influence of the 
i t one pair of bear- 


Pi 
5 


great rapidity. In this respect, it does not much differ 
the original invention of Siemens and Wheatstone. The 
principle consists in the manner in which the com- 
is made. 
appendage consists of three rings; in one of there 
of the circumference is cut away ; in a second one 
rters of the circumference are cut away. Between 
ese two, and insulated from them, is placed the third ring, 
is connected with the wire coiled round the armature. 
are placed two projecting pieces, the 
one a quarter of a circle round and the other three-quarters 
round. ‘These are so arranged that they complete the two 
adjacent or outer circles. A rubber-spring comes in con- 
tact with the quarter of the middie ring, and is connected 
with the electro-magnet of the machine and with the arma- 
ture, Care is taken that contact shall be effected at the 
moment when the best 


frill 


armature is constructed specially to prevent any 
aT 
ks alee seca baer 





(2.5 S ae <a = 


ee ee ene eee 


\ 


SE AE RE TR 





ree 


——s ~ 





" 


ees 






a 


Sore Sune FOS TK ae tee ements ges 


— 


4 


















































a 
healed 







-_ ies 
~ 












a - 9 ye : re gro zs > + = rs 







= pe < ~ ul : 
< ~ 4 e 7 
: - 7 ; 7 

Sean atentnesserecnsaseihaaremerennnsen re ; Sanam Net i ta raceme «ee one : co alenetiteenenieaatrnneis Ines See eae 

seid aig oc aoe emo Rate D et eeegs | Reet Spree aa, te? ; 
: . é Bax : 
—— =— — en 
PD ARMIES A LS - ¢ POLES TQ IRL IRS : 
: . - e 


z 


at tictnlltyeeantic ty Pe once cae re en tl na * 


~ 


Aa ag 


ENGINEERING. 





[Nov. 19, 1875. 





THE 


GIRARD AVENUE BRIDGE, PHILADELPHIA. 


DESIGNED AND CONSTRUCTED BY MESSRS. CLARKE, REEVES, AND CO., PHCENIXVILLE BRIDGE WORKS, PHILADELPHIA. 


Grearp Avenue Bridge, of which we gave a two- 
page and other engravings in our last number, 
and which we further illustrate in our present 
issue, spans the Schuylkill river in the city of 
Philadelphia, at the main avenue of approach to 
Fairmount Park and the Exhibition-buildings, end 
is one of the great public works that will interest 
visitors to the Centennial Exhibition. 

It is remarkable as the first attempt in the United 
States to combine the American system of pin- 
jointed, openwork girders, distinguished for their 
lightness of appearance, with a solid roadway of 
atone, constructed in that massive and substantial 
manner which is customary in England and on the 
Continent. To this is added a higher degree of 
architectural ornament than is common even here. / 

its dimensions and cost do not differ much from 
our recent first-class bridges over the Thames, as 
will be seen from the fullowing Table: 











4 
4 | 3 | Square £25; 
Names. = | Feet of| Cost. e8 
|  |Surface 37m 
= | 5 
sy z£ 
London 904, 534; 47,364) 542,150) 11 
Waterloo 1380 414) 57,270) 579,915 | 10 
Southwark 800 42); 34,000) 384,000 | 11 


Westminster 1160 8&5 98,600 393,190 4 
Blackfriars (1272 76 96,672 320,000 3 
Girard 1000 100 | 100,000 267,500 21 


2acocso 


\ 


The height of the roadway above low water is 
55 ft. The girders rest on three piers and two 
abutments, and form three centre spans of 197 ft. 
each and two side spans of 137 ft.each. The height 
of the lower chord above low water is 23 ft. The 
bridge has a camber of 18 in. in its total length. 

F oundations.—The foundations of each pier was 
constructed as follows: ‘Ihe débris was removed 
from the rock bed of the river 30 ft. below low 
water, by the common American single-bucket 
steam dredging machine. A double-walled bottom- 
less caisson, 34 ft. wide by 156 ft. long, having the 
ends pointed, and formed of foot-square timbers 
well bolted together in the usual American manner 
of forming “ cribwork,” was sunk upon the bare 
rock, its bottom timbers having been carefully 
scribed to fit the inequalisies of the surface. The 
spaces between the double walls were then filled 
with loose stone. The top of this cribwork came 
to within 16 ft. of the surface of low water. The 
sides were then carried up by means of upright 
timbers placed 6 ft. apart, and planked with 2 in. 
plank. This formed a cofferdam, not strong enough 
to be pumped out, but capable of excluding the 
current of the river, even during freshets, and of 
forming a pool of still water through which the 
concrete could be lowered without its cement 
being washed out. This dam was carried 20 ft. 
above low water, or above the level of the highest 
floods. All this work above the crib was temporary, 
and removed afier the construction of the pier. 
The internal space of the crib was then cleared by 
divers, using a centrifugal pump, which sucked the 
rock clean. 

This interior space 22 ft. wide by 137 f'. long 
by 16 ft. bigh, was then filled with béion made as 
follows : Furnace slag was broken up by a Blake 
crusher, +0 as to pass Zin. meshes. By placing 
this in a measured barrel of water the proportion of 
vuids to solids was found to be exactly aslto2. & 


A mortar was then made of one part of Pennsylvania | 
| ashlar of Maine granite laid in mortar of one part Coplay 


hydraulic cement from the Coplay Works, and one part 
of clean sbarp sand, the mixture standing thus : 


, ‘ _. §1 part Coplay cement. 
Voids filled -- 1 part sand. 

. P 4 parts crushed fur- 
Solids ... ois 2 nace slag. 


This béton was mixed by band on platforms, until each 
stone was thoroughly coated with mortar. It was then 


lowered in a box so constructed as to quite protect it against | 
wash during descent, and easily discharge it after touching | 
It was laid in 12-in. deep courses, carefully | 
levelled by divers. This béton bore by test 308 Ib. per | 
equare inch on cubes 3in. square, after 30 days’ immersion. | 


bottom. 


The extreme pressure from bridge and maximum load is 


45 lb. per square inch, or less than 3 tons per square foot. | 


No sign of settlement or cracking has shown itself in any 
part of the structure. 

The foundations of the abutments were made in a similar 
manner, except that a cofferdam of 12 in. by 12 in, 
sheet piles took the place of the cribwork caissons, and the 
earth was removed by a clam-shell dredge of the pattern so 
successfally used by Mr. C. 8S. Gzowski, at the Inter- 
national Bridge over Niagara river. 


cement to two parts of sand. The courses are from 20 in. 


| to 30 in. high, stretchers from 5 ft. to 7 ft. long, with as 
| much bed as rise. There is one header to every two | 
| stretchers reaching into the pier more than half its width. 
| The courses bond on each other not less than their 
| depth. The backing to this face-work is of concrete, made 
| as heretofore described. The copings and parapets are of 





finely cut granite, but no other cutting has been done, except | 


the necessary drafts, the object being to preserve the massive 
effect of rock-faced granite work. 

Superstructure.—There are seven lines of trusses or 
girders placed side by side 16 ft. apart, and united by hori- 
zontal and vertical bracing. 

These trusses are of the well-known Pheenixville pattern 
of quadrangular girder. The upper compressive members 
and the vertical posts are Pheenix flanged columns, united 


by cast-iron joint boxes. The lower chords and diagonals | 
are Phenix weldless eye-bars, die forged by hydraulic | Roadway 
| bridge are themselves covered by 4 in. to 5 in. of asphalte 


pressure, Upon the topsof the posts, 12 ft. apart, are laid 
heavy 15 in. Phenix rolled beams, and upon these longi- 
| tudinally 9 in. beams placed 2 ft. 8 in. apart. These are 


| covered transversely with rolled corrugated plates } in. | 








i 








The masonry of the piers and abutments is rock-faced | thick, corrugated 1} in. high by 5 in. wide. These form an 


unbroken iron platform upon which the asphalte concrete is 
placed. 

The dead load of the structure with a moving load of 
100 Ib. per square foot makes a total load of 30,000 Ib. 
per lineal foot, carried by seven trusses. 

The limit of strain is 10,000 lb. per square inch, reduced 
to 6000 lb. per square inch as the compressive limit on parts. 
All points of contact are either planed or turned. The pins 
are of cold rolled iron, and the limit of error between pin and 
hole is one sixty-fourth of an inch. 

The iron used in this bridge is double refined, or of 
“Phoenix best best” brand, capable of bearing the regular 
tests of that quality of iron as follows: Ultimate strength, 
55,000 Ib. to 60,000 Ib. per square inch ; nopermanent set 
under 27,000 Ib. to 30,000 Ib. per square inch; average reduc- 
tion of area at point of fracture 25 per cent, The elongation 
of a 12 in. baris 15 per cent. ; and the cold bend of a 1} in- 
round bar before cracking 180 deg., or hammered flat.5 

.—The corrugated iron plates which cover 


making a water-tight surface, The 100 ft. of width is 
divided into 674 ft. of carriage way, and two 16} ft. side- 
walks. The roadway is paved with granite blocks in the 
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pumping out that water; second, to the forethought displayed 
in making the temporary works strung enough to pass unin- 
jured through a freshet which increased the depth of water 
from 30 {t. to 46 ft.; third, to the peculiar construction of 


STEAMSHIP TRIALS. 
To Tae Evrror or ENGINEERING. 
Srr,—I aoe to thank gs —— “M.” for 
ont, in your issue of Novem y 
mpeg | y — discrepancy 


the girders (which contain over 3500 tons of iron), which | mm t 


were made at Phonixville from the ore, entirely by ma- 
chinery, and without any band labour; and, lastly, to the 
rapidity and facility of erection allowed by the pin-con- 
nected mode of construction. 

The general dimensions of this bridge were fixed by 
Mr. Samuel L. Smedicy, city engineer, of Philadelphia ; while 
the design and construction are by Messrs. Clarke, Reeves 
and Co. of the Phenixville Bridge Works, whose iron 
bridges and viaducts are known in all parts of the world. 








TWO-STORY CARRIAGES. 

Ow page 154 of the present volume we illustrated a type of 
two-story carriage for branch lines, designed by the federal 
inspectors for railways in Switzerland, and we intimated then 
that more detailed drawings of these vehicles would shortly 
be published. Before doing this, however, we desire to lay 
now before our readers engravings representing Mr. 
Brunner’s original design of a two-storied carriage for ser- 
vice on tourist lines of the normal gauge, such as have of 
late been projected in Switzerland, and particularly so in 
those well-known tourist quarters, the Uernese Overland. 

In this case it was not found absolutely necessary that the 
carriages should pass through the adopted Swiss standard 
profile, sketched out likewise on page 154, and the designer 
was consequently allowed to provide for the upper story a 
far larger cross section than would otherwise have been ad- 
missible. As wili further be glanced from our engravings, on 
page 398, the seats of the upper story are in this'case arranged 
on two longitudinal benches, which are in their turn supported 
by the elevated central portion of the lower roof, this roof 
being, ia fact, constructed on the well-known American plan, 
providing arrangements for efficiently lighting and ventila- 
ting the lower sory of the vehicle. ‘The carriages being 
only intended for service during the tourist season, that is 
to ray in the summer months, there are no arrangements 
made for warming. 

Asin the type of two-story carriages for braneh lines 
shown on pege 154 of the present volume, Mr. Brunner’s 
tourist carriage is constructed with platforms at each end 
and with a central passage, on each side of which are placed 
double-seated benches. Thus the lower story will accommo- 


‘date 32, and the upper one 26 passengers, making 60 seats 


in all. 

In an early number we shall publish engravings showing 
the Swics carriages which have actually been made on the 
two-story plan, and we shall then describe the particular 
mode of constraction in greater detail. 





THE INTERNATIONAL EXHIBITION 
OF 1876. 

Contixtrse the series of illustrations showing the 
general designs and detailed constructions of the buildings 
composing the Centennial International Exhibition of Phila- 
delphia (see Excrxxertyc for August 20 and August 27), 
we publish this week a two-page engraving, on which Fig. 1 
represents a transverse section through the Main Exhibition 
Building at the towers, and Fig. 2 a transverse section of part 
of the building forming an annexe tothe machinery hall. This 
building is situated on the south side of the machinery hall, 
the centre lines of the two structures coinciding, and the two 
being connected by a short passage 90 ft. wide, This passage 
is the same width as the central transept of the machinery 
ball, and a roof of the same span, flanked on either side by 
aisles 60 ft. wide, compose the annexe, which is thus 210 ft. 
wide, while the length is 208 ft. From the section it will 
be seen that the general characteri-tics are similar to those 
of the machinery ball. In the centre of the smaller build- 
ing is placed a large tank 160 ft. long, 60 ft. wide, and 
10 ft. in depth, the special object of the annexe being for 
the exhibition of hydraulic machinery in operation. At 
the south end of the annexe there will be a fall of water 
45 ft. high, and 40 ft. wide, supplied by pumps which will 
form a part of the exhibits. 

The Horticulteral Hall will be a structure of no small 
pretensions, It lies to the north of the main building and 
Art Gallery, commanding the same view as the latter. The 
length of the building is 382 ft., the width 193 ft., and the 
«xtreme height is 72 ft. The elevation of this building 
we published on page 110 ante, and Fig. 8 is a plan which 
shows the general arrangement adopted. The leading 
feature is the central conservatory 230 ft. by 80 ft. by 
55 fr. high, surmounted by a lantern 170 ft. long. Ata 
beight of 20 ft. from the floor a gallery 5 ft. wide runs 
entirely around this conservatory. At each end of the 
structure are two hothouses each 100 ft. by 80 ft., and 
between them are vestibules 30 ft. square. In the middle 
of the east and west fronts are other entrances, and on 
either side are restaurants and offices, Stairways lead to 
the inner galleries before mentioned, as well as to outside 
balconies placed over the roofs of the hothouses, and each 
100 ft. long and 10 ft. wide. The arrangements for beating 
he stoves, &e., are placed in the basement of the building. 











Loxpow Gas Compantes.—The Imperial and Chartered 
Gas Companies have issued notices for an extraordinary 
meeting to diseuss the terms of amalgamation of the two. 
We shall probably notice the matter more fully next week. 





y 
inate of the revolution curve, as the appended Table 
of trial data just received from them will show. 
ay ney oy of the slip percentage curve in showing 
p at the lowest pe A I have noticed in one or two 
of our own progressive trials. It is, however, of rare oc- 
currence, and oly shows the influence of strong wind 
on the trial. This, however, was not the case in the 
Mecea’s trials, as the day on which they were made was of 
an ordinarily calm nature. 
I am, Sir, yours truly, 
W. Dewy. 
Mecca's Runs. 


Ist | 2nd | Sed | 4th 
Mean. Mean. Mean. Mean. 
37.5 59.77 (63.25 66.5 


Revolutions* 
Speed of ship 5.977 10.083 10.638 |11.3 
ravel of screw 6.061 10.617 |11.235'11.81 


Slip 684 584) 597) .51 
Slip percentage ... 10.27 | 5.5 | 5.31 1 4.3 








15.23 27.9 [26.55 (29.76 
2.91 ; 


Mean pressures 8.91 |10,75 [11.95 





“© The error was in setting off 33 instead of 37.5 on the 
revolution curve. 
Dumbarton, November 10, 1875. 





TLSION. 


SCREW PROPI 


To THe Eprror or ENGINEERING. 

Srr,—An error has oceurred in printing the diagram of 
curve inserted with my letter of the 10th inst. ; it is there 
shown that the “supply of water due to the area of the 
screw’s disc’’ reaches the highest point of the curve, whereas 
it only reaches the horizontal line, and all the supply shown 
by the curve above that being extra water o in the 
manner there stated. 

I am, Sir, your obedient servant, 
Ronert Greirviras. 
1, Westmoreland-Place, Bayswater, W. 


THAMES TIDES, 
To THe Eprror OF ENGINERRING. 

Sir,—The lamentable resulta attendant upon the 
periodical overflowing of the river in the low-lying districts, 
cannot be overrated ; still the tide on Monday morning last, 
the 15th inst., was only 3 in. to 4 in. higher than the great 
tide of March 20, 1874, but relatively much higher, as that 
of last year was 2 ft. 3in. above the ted height, 
that of Monday 3 ft. 3 in. higher, resultant on the gales of 
Sunday felt along the whole seaboard of the Channel, re- 
markably so at Seaford in the over-topping and partial 
breaching of the natural mole of shingle es. 

Monday’s tide was 4 ft. 9in. above Trinity at Freeman’s 
Wharf, 3 in. higher than in 1874, and 4 ft. 4 in. at the East 
India Docks, or 4in. higher. These relative levels show 
what I have long argued, that the Thames Embankments 
raise high water 6 in. in the upper reaches. 

The importance of these facts is eo geet understood, 
or at least is underrated, and the wonderful 1 Sa e in the 
tidal condition of the river generally is treated by many 
with scepticism. 





Yours tru'y, 
J. B. Repman, 
Westminster. November 17, 1875 
P.S.—I need hardly say there is no connexion between 
this exceptional tide po | the land floods ; the amount of 
land water bearing no proportion to tidal yolame. 








GOLD MINING IN ONTARIO, 
To Tue Eprror or ENGINEERING. 

Str,—The township of Marmorea is situated about 30 miles 
north of the town of Belleville, and has long been somewhat 
famous for its minerals. 

About three years since Professor E. J. Chapman, P.L.D. 
in University College, Toronto, discovered a new 
for reducing the gold-bearing ores of this township. These 
ores—called mispickel—have long been known to exist in 
immense surface deposits; mining enterprise has lately 
developed these deposits to a great depth, in one or two 
cases upwards of 100 ft., and they are known to extend 
vastly deeper, and varying in width from 18 ft. to 4ft. The 
veins or bands of this ore are very numerous, and extend 
over a surface of several square miles in Marmora alone. 
The quantity of ore, ore, available for mining pur- 
poses is really enormous. 


It is well known that mispickel is composed of about 


arsenic 46 parts, sulphur 19 parts, iron 34 parts ; the decimal | _ 


proportions are omitted as unnecessary at present. In 

all cases more or less god is also present. Sometimes this 
is quite apparent as “ gold."’ Of this free gold each ton 
of 2000 lb. of the Marmora ores usually contains about 7 to 
8 nyweights, or as we are accustomed to term 
“dollars,”’ their value being about 1 dol. each. A 
quantity of go, exists in these ores, 

minated “‘ free gold,”’ essor Chapman havi 

in many cascs, as high a yield as 160 dols. a ton, this of 
course ineludos the free gold, as well as that more 
intimately combined with the other constituents of mispickel. 
The cost of mining and treating by the old process was 
about 7 dols. a ton, and as the yhaid did not average 





more, and as no bye- 


did not pay sufficien 
the rodent gt 
Chapman di 


with nitrate of soda a most rapid 


tracing ee eae te A oh ee place, and 
one 


of oxygen rapidly 

: luble arsenic sub- 

obtained contained large quantities of sulphate of 

depositing in a ne form admits of 

; being drawn off, precisely in the scale 

required for the manufacture of Paris » when com. 

bined with sulphals of capper ov other alia of capper in the 

ordinary manner. If the manufacture of orpiment is re. 

quired the arseniate of soda combined with sulphuretted 

hydrogen re eye a pigment of a beautiful yellow colour. In 

either case the resulting bye-product is the cost of the 
materials used in the manufacture. 

The value of this discovery may be estimated when we 
consider that mispickel exists in uantities in almost all 
aaa, but has univ ly been thrown aside as 
useless;.on account of the difficulty in ex i - e 
it contains. The case now, however, is altered, as these 
ores, after treatment with nitrate of soda,fyield by amalga- 
mation with from 30 dois. to 40 dols. a ton, in cases 
where the ore contains from 40 dols. to 50 dols. It will be 
quite apparent, therefore, that this mode of treatment 
must prove profitable, especially as the arsenic and other 
bye-products, I may repeat, are fully as valuable as an asset 
as the sage . cost = pre syed the ore, includ- 
ing mining. an ly of Mr. Chapman's discover 
he explained the 2 (as yet only conducted in his labor. 
atory) to Mr. John A. Cule, of Toronto, Ontario, who at 
once undertook to erect a steam engine and build works, so 
as to test the ore in a practical manner. Mr. Chapman's 
professional engagements prevented his doing anythin 
with the discovery except such trials as could be conduc 
in his laboratory. Mr. Cule being very mechanical and 
having a strong bent towards inventions, adopted all sorts 
of means to accomplish this result, and after spending a 
great deal of and time he finally accomplished the 
end ht Laggan | succeeded in extracting 39 dols. from 
ore that contained only 50 dols. showing a loss in the 
tailings of only 11 dols. a ton, a result not before accom- 
plished. It is confidently expected that when Mr. Cule 
matures some more perfect machinery he will be able to 
extract all the the ore contains, or at all events to 
within 5 per ‘ 

The process above named is as follows. 

The ore after being very finely ground is sifted through 
fine wire sieves so as to prevent the presence of any large 
particles. It has been found that whereas it will require 
twelve hours ing to expel the arsenic from a cube of 
ore vx in. square, if the cube be divided into ten particles 
one-tenth of the time will suffice. The sifted ore is then 
mixed with 10 per cent. of its weight of nitrate of soda 
dissolved in water. The ore is then made to feed slow! 
into a peculiarly shaped iron retort constructed in two half 
circles with flanges at each side to withstand any tendency 
to warp, and also to form a resting place for the retort 
when set in brickwork. The retort is 10 ft. long by 30in. 
in diameter, cast in a peculiar manner so as to avoid crack- 
ing and also to resist wear. It is set in brickwork with an 
inclination towards its mouth of about 8in. The fireplace 
is at the mouth, and the heat traverses the entire length of 
the retort, ascends at the rear, and passes forward and 
over the upper half, until it escapes into the chimney. 

The retort is thus enveloped in fire sufficiently powerful 
to keep the contents at a dull red heat. The fuel required 
is not much, as the combustion of the sulphur and nitrate 
heats the ore to redness at once, and after it is once hots 
very small fire will keep it so. 

The ore being fed into the rear end, gradually works its 
way downwards towards the mouth, each revolution of the 
internal machinery combined with the inclination causing 
this effect. The machi that produces this motion is a 
shaft that passes Goma to entire length of the retort, 
and is made to revolve half round by means of a crank 
attached to the projecting end ; strong arms are fastened to 
the shaft, and attached to them are iron bars, so arranged 
that as the shaft revolves half round these bars scrape the 
bottom of the retort, and carry the ore to and fro, first to 
one side and then to the other, thus causing it to flow over 
each bar during each revolution in a thin stream of red-hot 
ore, much the same in appearance as a broad fall of water. 
This motion causes all the disengaged arsenic to pass off 

Arsenic in this state practically sublimes at 

but it condenses quite easily, and unless 

ided for its free disengagement, it will be a 

lore it passes quite away into the condenser 
ive it. 

fed into a red-hot retort, instantly defla- 

urnace is filled with blue flame ; some 

over into the condenser, but a large 

with the nitrate, and this portion be- 

water and can readily be removed by 


tbe areuagel hat th 
80 t e ore 
mouth of the retort in about half an 
retort it falls—whilst red hot 
of this is to boil the gyro ed 
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the month of the retort until it has had at least two hours 
more roasting. The arsenic is now al her driven off, 
the ore assumes @ deep red colour ; and the iron having be- 
come magnetic dnd parted with all ‘the arsenic, the com- 
bination no longer imfluences the amalgamation of the 
mercury and 


id. 
Mr. Cule finds that the old German barrels give the | The 


best results as amalgamators. Their action is greatly 
assisted by the use of steam, which Mr. Cule has applied in 

ipes that pass and repass through the barrel, and by the 
Feat keep the ore always at about 212 deg. Fahr., conse- 
quently the mercury is kept quite limpid, and in that state 
will more readily catch the millions of minute particles of 
old that pervelis the prepared ore, and which have been 
cosened, so to speak, from amongst the other constituents 
of the mispickel, by the oxidation of the ore, and destrue- 
tion of the combination of arsenic, sulphur, and iron 
that contained it. Mr. Cule also uses stones and finds 
their action most beneficial in redueing the prepared ore to 
a still finer soft paste, and also in causing a certain abra- 
sion or scouring of the surface of the particles of gold 
rendered somewhat sullied by the roasting and nitrate ; in 
that state the mercury does not so readily attack it. 

Mr. Cule finds the result of all this to be : that mispickel 
ores that contain about 50 dols. to the ton can be readil. 
made to yield at least 40 dols. ; that the bye-products, soluble 
arsenic, arsenious acid, sulphate of soda, and oxides of iron 
are believed to be fully as valuable as the cost of manipn- 
lation of the ore, including mining, thus leaving the gold 
as almost all profit. 

Mr. Cule has made different kinds of machinery to avoid 
the apparent waste of gold in the tailings, and confidently 
believes that when the enterprise has assumed a more com- 
plete shape, the additional machin he has constracted 
will extract all the gold the ore contains, or at least to within 
5 per cent. waste. 

As a further biproduct the sulpburous acid fumes can be 
caught and condensed in chambers, and will be most useful 
for the manfacture of superphosphate of lime. The nitric 
acid also will be forced into contact with lime, and a very 
valuable manure will probably result from this course. 

Toronto, Canada. A. B.C. 


PNEUMATIC TRANSMISSION, 

Ar the second meeting of the session of the Institution 
of Civil Engineers, held on Tuesday evening, the 16th of 
November, Mr. George Robert Stephenson, Vice-President, 
in the chair, the paper read was ‘‘ On the Pneumatic Trans- 
mission of Telegrams,’’ by Mr. R. 8S. Culley, M. Inst. 
C.E., and Mr. R. Sabine, Assoc. Inst. C.E. 

The paper commenced with a short sketch of the ger 
of the process, and gave a statement of the extent to whic 
it had now attained. There were twenty-four pneumatic 
tubes in London, of an aggregate length of 17 miles 1160 
yards—four tubes in Live l, three in Dublin, five in 
Manchester, three in Birmingham, and one in Glasgow. 
The London system was described. When the number of 
tubes became large, it was found necessary to simplify the 
valves and sluices, rendering them less automatic, but 
easier to keep in order, than the earlier apparatus. Lead 
was preferred to iron as the material for the tubes. An 
experience of twenty-one years had shown that with felt 
message holders, or carriers, there was no abrasion of the 
metal, which became highly polished, and that the tubes 
were practically air-tight, the exhaustion in one, 1289 yards 
inlength, occupying thirteen minutes in falling from 17.25in. 
of mercury to atmospheric pressure, including the leakage 
from the valves. Iron has been used for two tubes, each 
2610 yards long, but it was found to rust rapidly, and to 
wear out the carriers. In the Paris system the iron tubes 
did not rust, and it was suggested that the difference was 
due to the air in Paris being carefully cooled by water, and 
to the friction of the heavy carriers of iron covered with 
leather ; while the air in London was used warm from the 
pumps, and the carriers were made as light as possible. 
The diameter adopted for the tubes was 2}in., as being 
large enough to carry the traffic with sufficient speed, and 
not so large as to require a costly volume of air. The rr 
cess of laying and jointing the tubes was explained. The 
carriers were cylindrical boxes of gutta percha, covered 
with shrank drugget ; their weight was 2} ounces. The 
traffic was regulated by electric signals. Stoppages were 
rare, and were cleared by filling the tubes with water and 
applying pressure. It had never been necessary to open a 
lead tube, except in cases of bad construction, or of ex- 
ternal injury caused by workmen. The engines were on 
the Wolff principle, and in ordinary work expended 134 
indicated horse power. The pumps were so arranged that 
each could be set to compress or to exhaust at pleasure, 
and the air valves were fixed in sliding pieces, so thet a 
defective valve could be quickly ad. 

The paper went on to show why a much more costly 
system of tubes, and much larger engines were required in 
this country than in Paris, Berlin, or Vienna, where the 
pneumatic system was also in operation. On the Continent, 
with perhaps an exception as regarded the Paris Bourse, 
trains of carriers were run at fixed times, in Paris every 
quarter of an hour ; but in England a message was nover de- 
layed—speed was the first requisite, and carriers followed one 
another as rapidly as pensible. The tubes could not, there- 
fore, as a rule, serve more than a single station ; stations 
could not be grouped in circles ; bat exeh tube had to be 
direct, and as short as possible. An opinian expressed 
during a former discussion of the subject, that pneumatic 
was more costly than electric transmission, was shown to 
be erroneous ; for the total expense of the formerin London 
was barely two-thirds of the amount which would have 
been required te pay the salaries alone of the clerks needed 
under the latter, irrespective of the cost of wires and in- 
struments. 

Theoretical principles were next discussed. Formule 





were given for the mechanical effect performed by air in 
rs pre aren pbs pray ba Met yr son 
ube during the transit of a carrier, carriers, 
for thn Un of tekaai tae the terete eae a 

foot of air both for pressure and 
for the work done in compressing 
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speed of a carrier driven by com 
when the pressure was cut off each transit; or, in 
other words, that there was a loss of speed when 

was kept constantly in motion. [ 

carrier started into a parative vaeu t 
pressure; in the latter case into dense air; 
the higher the pressure employed the ter t' 

in digg FA 14lb. pressure the difference was 6 per 
cent. In working by vacuum a reverse result obtained. 
The experiments likewise demonstrated that the pressure 
fell to zero at the distant end and almost regularly with 
the length, but not quite so. With an initial 

equal to 18in. of merenry the pressure at the centre of a 
tube 8454 ft. long was 9.75 in. instead of 9in., and in 

case there had been a higher pressure at in i 
points than that due to their position, when the fall of 
pressure was represented hy straight line. This result 
was attributed partly to the inertia of the air, partly to 
friction. The experiments also showed that when com- 
pressed air was admitted into a long tube, or the air was 
pumped out of it, a sensible time elapsed before the - 
manent condition of the air pressure was established. es 
tube 5523 ft. long this interval was forty-five seconds for 
the end next the air pump, and about seventy-five seconds 
for the centre of the tube. The temperature of the air 
issuing from a tube was not lowered to an extent corre- 
sponding with its expansion in the tube, because it gained 
heat from the soil in London; but in Berlin, where the 
tubes were bedded in dry sand, the theoretical temperature 
was more nearly attained. Comparing a 3-in. tube with a 
2}-in., it was shown that more than double engine er 
gave only 16 per cent. higher — in the la t 

that any increase of diameter above that ly 

to carry the traffic in the required time was attended wi 
unnecessary expenditure. Again, by doubling the pressure 
only 30 per cent. in time was saved, but thrice the engine 
power was needed. In two tubes, each 1000 yards long, 
one 3in. and the other 2}in, in diameter, by working the 
larger with a pressure of 5lb. and the smaller with one of 





7b. the transit was made in nearly equal times, while t 
engine powers were 2.6 horse power and 2.1 horse power 
respectively. The smaller tube at the higher pressure was, 
therefore, the more economi The tubes should in eon- 
sequence be as small as possible. The relative economy of 
working by vacuum, or by pressure, was then considered, 
to determine at which end of a tube, required for traffic in 
one direction only, the engine should be placed. It would 
at first sight appear that vacuum would be less expensive, 
because there was less weight of air to move than when 
using pressure. But as the rarefied air gained heat from 
the tube as it passed along, the volume which must be re- 
moved by the pump was greater than it wonld 

be ; so that practically the cost of the two systems was the 
same. Then Sellowed: tables for the solution of the various 
economical questions connected with the system, and ae 
tical rnles for their use, framed with the object of ling 
those who wished to arrange systems of transmission to 
calculate the pressures, times, and power required. 








Tue AGRicvuLTURAL Enotnzers’ AssoctaTion.—This 
association, which has lately been formed for promoting 
the interests of icultural engineers, held a meeting at 
the Westminster Palace Hotel on the 2nd inst., when Mr. 
Samuelson, M.P. was elected as chairman, Mr. J. Howard 
and Mr. J. Shuttleworth, vice-chairmen, and Mr. R. C, 
Ransome, Mr. R. Fowler, Mr. Aveling, Mr. Morton, Mr. 
Griffin, and Mr. Barford, members of council. The rules of 
the Association'was alao discussed, revised, and adopted, and 
the following : (1.) ‘‘ That a committee consisting of Mr. 
Samuelson, Mr. Howard, and Mr. Clench, be appointed to 
take steps to maintain the existing foreign customs tariffs 
and regulations when favourable, and to obtain their amend- 
ment when otherwise, on the occasion of the im ing 
revision of our commercial treaties.”’ (2.) “That Mr. Bar- 
ford, Mr. Morton, Mr. Eddison, Mr. Norfolk, and Mr. 
Hunt be a committee to inquire into the charges of railwa: 
companies and other earriers for the transport of pene 6 
tural machinery with a view to their i justment, 
and the extension of the system of through rates at home 
and abroad, and to : i 
the opinion of this meeting it is desirable that an Agrieul- 
tnral Exhibition should be held annually or biennially 


summer months, by preference in London and under the 
auspices of the Royal Agricultural Society of England, and 
that the council be requested to take such as 
may deem advisable to accomplish this object.”” (4.) “ 
committee consisting of Mr. Nicholson, Mr. Float, Mr 
Hunt, and Mr. was i to 

council what steps should be with a view 
duction of the charges made to exhibitors 
other societies and to co-operate with the: i 
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sociation are at 40, Chancery-lane, E. 
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in 
one or other of the largest centres of population during the | week 





BOMBAY DOCKS. 
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in 1857, and which were earried on by the Elphinstone 


Land and Press , Limited, until 1870, In April 
of that year the Government of Bombay the whole 
of the property of that consisting at the time of 
252 acres reclaimed land, 54 miles of met roads, 7 miles 


of masonry drains, 24 miles of single line railway in sidings, 
10 acres of metalled wharfs, 14 of temporary and 2} miles 
of permazent wharf walls, 4 acres of open sheds, and 130 
godowns or warehouses. Subsequently the management 
of this and other foreshore 

Bombay was placed under the Bombay Port Trast. 

Since the end of 1864 the engineering charge of these 
works has been in the hands of Mr. Ormiston, 
M, Inst. C.E., to whose energy, ability, great practical ex- 
perience, and sound common sense their success is mainly 
due. The present new wet dock has been designed by him, 
and will be constructed under his supervision. 


New Civs ry Wesrmuinster.—The St. George's Clab 
which has j pee a ama in beac some ay ed “ea 
to supply a wan my many engineers in nei ur- 
hood. th tes beet entablichel for the “Object of 
supplying members with comfort, not to be obtained in any 
of the existing restaurants. The temporary premises are 
at 2, Westminster Chambers, but suitable premises will no 





he | doubt be obtained at an early period. Only a limited num- 


ber will be admitted 
Loan CoLLecrion or Scientivic Apparatus, 1876.— 
i week, of the sub-committees of 
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MerropouitaN ImMPROVEMENTS.— The Metropolitan 
Board and the e- Corporation have commenced active 
: Act into operation. 

At a recent meeting of the Board a scheme 
wae pronentes Se ee rookeries in the 
igh hood bay Inn and Leather-lane may be 
a hed. Numerous ies of a character stood 
in the way, but they will most probabl gotover. Ata 
meeting of the Commissioners of Sewers, a report was 
ht aie van oot 2 eg © ater 
Dwellings was agreed to, as was also 
Holborn-buildings 
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TWO-STORIED CARRIAGE FOR SWISS TOURIST LINES. 


DESIGNED BY MR. A. BRUNNER, INSPECTOR OF ROLLING STOCK, BERNE. . 
(For Description, see Page 396.) 
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less amount of head sea seemed to have very little 
effect upon her.” : 

It would be interesting to know the engine power 
actually developed during these trials. The follow- 
ing particulars relating to the engines have reached 
us, and may be relied on. ‘The six pairs of engines 
are on the compound principle, and are rated at 
80 horse power nominal each. Each pair has a high- 
pressure cylinder 3lin., and a low-pressure cylin- 
der 45 in. in diameter, while the length of stroke is 
gft. The diameter of the screws is 10 ft., and they 
have a variable pitch of from 7 ft. to 11 ft. During 
a trial of the vessel made in August, 1873, the pitch 
of the screws was set at $ ft., the mean revolutions 
of the engines was 104, the mean indicated horse 
power for each pair of engines was 499.6, or about 
3000 horse power for the six engines, and the speed 
obtained with this power in calm weather was 
7 knots. 

The displacement of the Novgorod is given by 
Mr. Reed at 2500 tons; and from these facts we 
can arrive at some idea of the amount of resistance 
offered by the vessel, as compared with vessels of 
other forms at an equal speed. Many of our readers 
will remember Mr, Froude’s recent admirable ad- 
dreas to the mechanical section of the British Asso- 
ciation on the resistance offered to the passage of 
solid bodies through fluids. He there reduced the 
resistance of a ship to practically three items, viz., 
‘* surface friction, eddy resistance, and wave resist- 
ance.” In the Greyhound, a copper-bottom ship, 
at 10 knots the surface friction was 58 per cent. of 
the whole resistance. 

‘The Popoffkas must have a smaller skin surface 
than any other ships afloat of equal displacement, 
we may therefore conclude that the resistance under 
this head will be smaller than usual, On the other 
hand, however, there can be little doubt that the 
resistance due to the other two causes assigned 
must be excessive in those vessels. ‘That the sum- 
total of the resistance is not excessive for slow 
speeds, and yet may become extremely so for high 
speeds, is by no means improbable, but this isa 
point to which we must return hereafter. Experi- 
ments made some time ago by Mr. Froude as to the 
comparative resistance of fine-ended and blunt- 
ended bodies at various speeds might perhaps be 
found to throw some light on the subject. For the 


resent, however, we feel bound to exercise some 
ore of reserve in accepting Mr. Reed's sanguine 
views, “that such ships may and will be made with 
the oy of high speed (the italics are ours) added 


to their enormous armour-carrying power, their 
| sees rise armaments, and their very moderate 
raught of water.” 

It has been stated in the daily press that the 
Admiralty have already determined upon building 
a circular ironclad at Chatham ; if this prove true 
we shall have to commend them at any rate for 
promptitude in the matter, and meantime we can 
only express the hope that when they are about it 
they will build a large one, and thus avail them- 
selves of one of the most striking properties of this 
type of vessel, viz., that increase of size adds enor- 
mously and very rapidly to their powers of carry- 
ing thick armour and heavy armaments. 





THE RIVERS POLLUTION 
COMMISSION. 
Weare glad to find that the sixth and last report 
of the Rivers Pollution Commissioners is now 
ublished. For several years the Commissioners 
Sore been pursuing with great energy, much dis- 
eretion, but yet with little result, investigations 
into the various causes of the pollution of streams, 
and in the present report they have chiefly devoted 
their attention to the results which accrue from 
such pollution as affecting domestic water supply. 

It will be remembered that the earlier reports 
embraced the questions of pollution caused by 
mining, manufacturing, and sewage causes, in 
which was included a careful investigation into the 
chemical changes which streams undergo when they 
become the receptacles of such refase. A special 
report was directed to the A B C process of treating 
sewage, which the Commissioners utterly con- 
demned. In all their reports elaborate chemical 
analyses were given as the data on which they 
founded their conclusions, They have reserved to 
the last the expression of their views on water 
supply ; first, because the volume of water soiled 
by manufacturing refuse and sewage is every 
year becoming greater, and next, because all the 
processes that have yet been offered for the 





urpose of cleansing such polluted water have 
ievet ineffective to produce a resulting effluent fit 
or drinking and domestic purposes after such con- 
tamination with sewage or other animal refuse. 
They declare that the so-called self-purifying power 
of streams contaminated with sewage is altogether 
untrustworthy, and indeed practically in tive, 
the process being one of such extreme slowness, 
that no river, in this country at least, is long enough 
to secure even an approach to such purification as 
would render the use of the water, for a beverage, 
free from danger. 

Before continuing an analysis of the report we 
must draw attention to the fact that these periodical 
reports of Dr. Frankland (one of the Commissioners 
on the Rivers Pollution) seem much at variance with 
this idea in respect to the metropolitan water supply. 
It has been frequently stated that by long storage 
and proper filtration the sewage contamination of 
the Peano water may be got rid of. As Dr. Frank- 
land is the responsible chemical authority of the 
Royal Rivers Pollution Commission and the Me- 
tropolitan Water Supply Reports, we feel consider- 
able difficulty in reconciling the anomaly thus ap- 
parent, by comparing the two sets of views. It is 
desirable that any dogma in reference to river water 
supply, should, for sanitary purposes, be based on a 
broad appreciation of facts, and this we fail to 
perceive in the case above alluded to. 

The Commissioners have carefully investigated 
the character of the water supply of the metropolis, 
having inspected the works of eight of the London 
yee het ge in all about 100,000,000 gallons 
daily. Careful analyses have been made of such 
water, but beyond this the Commissioners have ex- 
tended their inquiry, in regard to the Thames water- 
shed, from the rain which supplies it to the result 
of infiltration through the soil until the water reap- 
pears in the form of spring or river water. ‘The in- 
fluence of land drainage as polluting water was 
inquired into, and the investigations ended in the 
examination of sea water affected by the influx of 
the stream contaminated or otherwise from its source 
to the mouth of {the river. This method, at once 
philosophical and practical, cannot fail to be of 
great value in questions bearing on the future 
domestic water supply of large towns. 

The report deals largely with the metropolitan 
water supply. It recommends that the Thames 
should, as early as possible, be abandonedas a source 
of water for domestic uses, and that the sanction of 
Parliament should be in future withheld from all 
schemes involving the expenditure of more capital 
for the supply of Thames water. In regard to the 
River Lea, from which the New River and the East 
London Water Works Companies gather the chief 
of their supply, they state that the stream is yearly 
becoming more impure in its character, and that 
there is no hope of purifying it to such an extent 
as to render it at all times safe for domestic use. 
The Commissioners therefore recommend that the 
Lea should be eventually abandoned as a source of 
drinking water, for although the case is less urgent 
than the relinquishment of Thames water, still they 
considered that no further capital should be 
sanctioned upon the supply of the Lea water to the 
metropolis, as nothing would be gained by the ab- 
straction of the water at any point higher than the 
present, short of the springs forming the sources of 
the tributaries of the river. 

We quite agree with the conclusion of the Com- 
missioners both in regard to the Lea and the Thames, 
which only repeats the views we have expressed for 
some years past when discussing the metropolitan 
water supply. The question, however, that has 
next to determined is what substitute can be 
found for the existing sources of supply. 

In this case, as in the disposal of sewage, the 
Commissioners offer decided views, In regard to sew- 
age, they have been constantly recommending 
irrigation as the only efficient method, and in 
respect to the water supply of London, they fall 
back on the Kent source Me from the chalk, and 
now in use in the extreme eastern parts of the 
metropolis south of the Thames. They very pro- 

erly urge the purity of this water, as although 

ard it is almost entirely free from organic con- 
tamination of any kind. On the other hand we 
must remind the Commissioners, that although 
sewage and other organic contamination of domestic 
water is dangerous, water containing an excess of 
mineral matter may e equally so. This was 
pointed out by Posdeiner Cooper, at the recent 
meeting of the British Association, at Bristol, and 
supported by experiments that were conclusive 





on the subject, It has long been known that 
water earring beds of chalk, and mountain. 
limestone, tends to itre and 
affections. But Sestd thle te i epics ohn 
mind that it is essential certain mineral 

should be t in drinking water, in such pro- 
portions of quantity and quality as will por Ege 
the bony structure of man and animals. Excess and 
absence of such mineral constituents are equally to 
be a in choosing water for habitual drink- 
ing, &e. 

The scheme for drawing water from the chalk as 
a general supply for the metropolis is not new, but 
several objections of an engineering and chemical 
character have been raised against it. But all these 
the present Commissioners set aside. With that 
confidence in their own opinion which has already 
characterised their views on sewage disposal in pre- 
ceding reports, they urge that abundance of spring 
and deep well-water of excellent quality can be pro- 
cured in the basin of the Thames, and within a 
moderate distance of London, and they are there- 
fore of opinion that the metropolis and its suburbs 
should be oper on the constant system exclu- 
sively with this palatable and wholesome water. 

Bat a word on the chemical and economical value 
of water thus drawn from the chalk beds subjacent 
and adjacent to London. Chalk, as a carbonate of 
lime, is practically insoluble in distilled water, or any 
ordinary water free from carbonic acid in solution. 
But if water contain this gas it readily dissolves 
chalk, and hence the water becomes very hard. 
There are two methods of softening such water, 
viz., that of boiling and by the addition of caustic 
lime, by either of which the earbonic acid is re- 
moved, and the carbonate precipitated. It is the 
latter plan that the Commissioners recommend 
should be adopted to render such water soft. But 
practically it would be a serious matter thus to soften 
daily 130,000,000 gallons of water, and hence, how- 
ever excellent the scheme of the Commissioners 
may appear to be, we conceive it to be all but im- 
possible in a mechanical or engineering point of view. 

As we have pointed out in several former articles, 
the geological characters of the London basin, and 
the ‘Thames watershed generally, present almost in- 
superable difficulties to any fresh extended schemes 
for a metropolitan supply other than the rivers 
which now afford it. Years ago it was proposed to 
draw a supply from Wales or Cumberland at an ex- 
pense of some ten or fifteen millions of money. But 
these schemes died out from financial reasons. 
These reasons would be equally fatal to the proposi- 
tion of the Commissioners, for it is quite certain that 
the existing water companies must compensated 
for the loss of their capital and business, whatever 
general new scheme be adopted. ‘The Commissioners 
when they arrive at this practical view of the ques- 
tion see its difficulties. ‘They admit that it is de- 
sirable to place the London supply, in regard to 
existing companies, in the hands of one responsible 
authority, but prefer a new source and consequently 
new works, involving the expenditure of an enormous 
amount of fresh capital. : 

We shall not enter into a discussion of the various 
means that the Commissioners recommend in regard 
to the storage, filtration, &c., of water in houses, as 
we have already discussed this question at great 
length, and for similar reasons we may dismiss the 
evil character of shallow wells, the defective supply 
of small districts, &c. It seems from their report 
that Royalty is as badly off in such respects as the 
poorest classes, the wells at Osborne and also at 
Sandringham being instanced as affording dangerous 
water. Sewage contamination is the pe bene cause 
of such danger. 

Whatever opinions may be held in regard to the 
value of the results of the Royal Rivers Commis- 
sioners, it must be admitted that they have brought 
forth an array of most valuable facts, and have 
placed before Parliament an accurate view of the 

resent sanitary condition of the country. It is to 
hoped that when the Pollution of "Hives Bill 

is introduced next session the substantial conclusions 
of the report will be carefully studied, as a basis 


of final legislation on so important a subject. 





CHARLES BLACKER VIGNOLES. 

By the death of Mr. Charles Blacker Vignoles, the 
Institution of Civil Engineers has lost one of its 
oldest members. Mr. Vignoles, who was born eight 
years before the end of the last century, was 
scended from a French Protestant family, which 
sought an asylum in Ireland after the revocation of 
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the Edict of Nantes. Permanently established in 
Ireland, the Vignoles family supplied many officers 
to the British army, and the father of Mr. C. 
B. Vignoles hi ; was a captain in the 43rd 
regiment, and served in the on yg as weno to 
the Duke of Kent, when he held command at 
Halifax, Nova Scotia. Captain Vignoles was after- 
wards killed at the storming of Pointe-a-Pierre in 
Guadaloupe, when the subject of the present notice, 
then only about twelvemonths old, received a com- 
mission from Sir Charles Grey, then commanding. 

Having thus early lost his father, the young 
Vignoles fell under the charge of his grandfather, 
Dr. Charles Hutton, the mathematician, and then 

rofessor at the Woolwich Military Academy. 
hovers! years were most profitably under his 
care, but political differences between Dr. Hutton 
and the Government led to the refusal of the latter 
to open the door of the Academy to Vignoles, The 
Duke of Kent, however, doubtless remembering the 
father, assisted the son, who entered the duke’s own 
regiment, and passed out into active service on the 
Continent, during the close of the war which ended 
in 18]5. Dr. Hutton had assiduously cultivated 
the natural talent possessed by his grandson for ac- 
quiring languages, and the knowledge thus gained 
by him, he apparently placed to good account, as 
he obtained a position on the Duke of Wellington's 
staff, owing, we believe, to this knowledge, then a 
rarer accomplishment than now. 

Daring the time that the Army of Occupation 
remained in France, young Vignoles was employed 
by Sir Thomas Brisbane upon various matters, in 
which the training of Dr. Hutton proved of value. 
Amongst other things he prepared copious tables of 
French measures and English equivalents to facili- 
tate the operations of the Commissariat Department. 

With the termination of the war Mr. Vignoles’ 
military career concluded, and he then paid a visit 
to the United States with a view to recover certain 
lands in Florida, which had been granted to his 
family long before the Declaration of Independence, 
As might have been anticipated, this errand was a 
fruitless one, and after studying the topography of 
Florida and South Carolina, and making partial sur- 
veys of portions of these states, Mr. Vignoles returned 
to England, at a time, when not this country alone, 
but the whole of Europe, offered an unlimited field 
for employment to the engineer. Possessed of 
natural ability, energy, and knowledge of the world, 
trained, too, in a school that fitted him for the 
work, Mr. Vignoles threw himself eagerly into 
bis new calling, which he never after abandoned. 
This was at the commencement of the railway 
epoch, and about two years after, Mr. Vignoles be- 
came connected with Messrs. Rennie upon the Man- 
chester and Liverpool Railway scheme. In the 
autobiography of Sir John Rennie we find some 
interesting reminiscences of this time, which it may 
not be out of place to refer to here. Some time 
before, and when George Stephenson was still a 
working man, Blenkinsop, of Leeds, was drawing 
coal trains with his engine at the Middleton Col- 
liery, near Leeds. This was in 1814, when young 
Vignoles was with the English army on the Con- 
tinent. Blenkinsop’s engine greatly attracted a 
land agent and surveyor of Newcastle named 
James, who enthusiastically memorialised the Prince 
Regent on the subject of passenger and goods’ rail- 
ways. Devoting his time and means entirely to the 
new project, James associated himself with Stephen- 
son, who fully shared his views, and the two entered 
into partnership about 1817 for the purpose of mak- 
ing the Liverpool and Manchester Railway, — 
to compete with the Dake of Bridgewater's canal, 
partly to carry the surplus traffic that was then 
choking it. 

It was not however till 1825 that the Bill was 
brought before Parliament, and it was so ill-prepared, 
and the opposition from the canal interest was so 
strong, that it wasoverthrown. ‘To quote a passage 
from Sir John Rennie’s. autobiography : ‘The late 
Earl of Lonsdale, then Lord Lowther, one of the 
Lords of the Treasury, asked my opinion about the 
proposed new system, and whether I thought it was 
likely to succeed. 1 told him frankly that I thought 
it would. His lordship replied, ‘ I think 80, too,’ 
and he offered me the ee of engineer to the Man- 
chester and Liverpool Railway, adding, ‘ Although 


it will be greatly opposed, I think we shall carry it. 
I replied that my brother and myself would be happy 
to undertake it, provided that we did not interfere 


with Mr. Stephenson or any other engineer who had 
been previously employed, Lord Lonsdale said he 
wo taaange all that with the company, and my 


ee ee oe 

engineers-in . As we were left en to our 
own we present 

and talented engineer, Mr. Charles Vj to 
make the necessary for Parliament, . . . I 
from Nie nm Youueh kw Dollie tenken 
rom Nine 

and Shoreham; from thence the coast to the 


west end of Brighton.” About time when the 
problem of railway construction and working had 
fully occupied the public mind, the question of the 


best {means of traction was one eagerly di 


Amongst others Messrs. Vignoles and Ericsson 
suggested the use of a central rail, combined with 
two horizontal wheels beneath the engine, and 
which, gripping the sides of this rail would assist 
om Mg g heavy gradients. 
This idea was patented nearly twenty years later by 
Mr. G, E, Sellars, and still more recently was 
tice by Mr. Fell on the Mont Cenis 


the locomotive in surmountin 


carried into 


and Canto o Railways. 


Mr. Vignoles took a part in the “ Rainhill Expe- 
riments” in October, 1829, when the prize was 


awarded to George Stephenson and He 
jointly. This was, it need not be sta 


Booth, 


1870, Mr. Vignoles referred to this circumstance, 


and quoted the reports of two of his speeches on the 
occasion, We find room for one as evidence of his 
quick appreciation and insight into the future of 
steam locomotion, then in its early infancy. “ Being 


engaged,” he said ‘in laying out a railway between 
Goole and Barnsley, he hoped to see that accom- 


into the power of that part of the country to 
supply the m is with the article coal, at 
present furnished through sea transport by the 
great northern proprietors, whose menepely he 
trusted would then soon be put down.” 

This great railway agitation in England affected 
France quickly, the more so that English capitalists 
were anxious to build railways in that country 
also. Probably more from his knowledge of the 
language than his professional eminence, Mr. Vig- 
noles was sent over to France to negotiate con- 
cessions for railway construction. The result of 
this journey was a visit to England by M. Thiers, 
then Minister of Public Works, and of M. le Grand, 
Under-Secretary of State, On Mr. Vignoles de- 
volved the task of escorting these gentlemen over 
the railways then constructed, and he believed that 
he had favourably impressed them with his views. 
How he was deceived in this, the followihg ex- 
tracts from his’ presidential address will show: 
‘“* After some considerable time occupied in inspect- 
ing everything which I thought most likely to 
interest those two chiefs of the Public Works in 
France, and conveying them over road and railway 
at a pace at which I am sure neither of them had 
ever moved ppeeene Fae T a er —_ of me - Ay 
speech full of compliments ite phrases, whi 
I will attempt to paraphrase in plain I 
Vignoles,’ said the accompli 
discriminator, ‘I am infinitely obliged to you, and 
I think you a very clever fellow, but, do you know, 
1 did not believe a word of what you told me before 
I came, and now -I cannot see the t advantages 
you were constantly dwellingupon. You have good 
canals, but Yow a and ours in France are much 
superior. As for your roads they are very good, 
but Ihave not-met a ise Ww on them 
during the whole-of my journey. I do not think rail- 
ways are suited to France! and as to your vaunted 
posting, we go quite as quick in France.’ Perha' 
this last remark was not to be wondered at, for M. 
Thiers had insisted on bringing over to England his 
own heavy lumbering vehicle, quite a /a Louis XIV., 
with immense lamps, like the old Paris reverbe- 
rateurs, at the four corners on the top of the coach, 
which carried six heavy ee ears ni 
persons in and out, requiring six most ol the 
way.” The result of this visit retarded the introduc- 


ion of rail into F ten 
"Bega thie time Toreard : led en. 
had node been engaged upon improvements on 


the Oxford canal between Longford and W: - 





d in 1835 he prepared two reports 
with Mr. Joseph Locke on the Liverpool and Man- 


i are 
























, & cele- 
brated event, and at @ banquet given on the occa- 
sion, Mr. Vignoles, in returning thanks for ‘‘ The 
President?and Institution of Civil Engineers,” ex- 
pressed his confidence in the rapid extension of 


railways throughout the omy oe. In his inaugural 
address as President to the Institution, in January, 


plished, and made part of the union between the 
two sides of the kingdom, and that it might put it 








Besides 
with the Midland Counties Railway from 1836 to 
1840, and after he had carried out the Dublin and 


is 


works, th and San Francisco 
Railway in Brazil, the Frankfort and Wiesbaden 
Railway, the Warsaw-Teresbol Railway, and the 
Tudela and Bilboa Railway. An in model 
of part of this last-named work was exhibited at 
the London International Exhibition of 1862, and 
showed the eS by the railway of the Canta- 
brian Pyrenees, through the Basque Provinces. 
An explanatory pam from ~~ of Mr, 
Vignoles accompanied this model. ie was also 
peer gas, erage with the London and Croydon, 
and the North and East Kent Railway, with the 
North Union, the Sheffield and Manchester, the 
Limerick and Waterford Railways, &e. The Vig- 
noles’ rail section is known throughout the world. 
Mr. Vignoles was elected a member of the Institu- 
tion of Civil on the 10th April, 1827, nine 
ears after the establishment and a before the 
incorporation of that body, of he became 
President in 1870. And here it may be of interest 
je me con Se one meena a Ses 
tution at that period, for the comprises men 
all‘ more or less known to history. were 


tion. Probably he was the oldest in point of years, 

et on glancing at the list of members for the 
et 1875-76, we noti are 
a number of his seniors in 
Mr. James Ashwell, one of 
Institution, and elected on the 2nd January, 1818 ; 
Mr. Joseph Mitchell, one of Telford's assistants, 
elected 6th of June, 1824; Mr. Bidder, Past-Presi- 
nent, elected Ist of March, 1825; Mr. P. W. 
Barlow, F.R.S., elected 24th of January, 1826; Mr. 
Penn, F.R.S., elected 14th of February, 1826 ; 
Sir John MacNeil, F.R.S., elected 30th of Jan ‘ 
1827; and Mr. William id, elected on the 
same day. Besides his distinction as an engineer, 
Mr. Vignoles filled an important place in matters 
relating to general and to special science, 
Amongst other distingui societies he was a 
Fellow of the Royal Society and a Fellow of the 
Royal Astronomical Society, and he rendered useful 
services to this latter association. In this relation 
we may mention the chart he prepared in 1860 of 
the shadow path of the sun across Spain during the 
total eclipse on the 18th of July, 1560. 

For a time he filled the position of Professor of 


F 
. 
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pons toe London University College, and 

ang ‘he iod he delivered valuable series of 

e ‘ w were 

in the Civil Bagi at cant Architects’ rp My 

This wés in 194 and 1842, and about the same 
an part in the pre of 

ct i 

ee wes onan to ejay an ative fe 

men who prs Rar great 


401 
the question of iateh nd io 1848 be cons 
Ffemieay r on this subject to the Dublin 

wry Moen a Rls ae 
pension : ; a - 
James, was exhi of 1851, 
and sent in 1854 it now 
apf wide, divided ; — 

t. 
460 ft. rg omg ge 2s fi. On 
the right the moored 
on a small island means a 
a was left for the Ry 
was spanned 

Messrs, Fox and ‘Gon 
the contractors for amounted to 
3500 tons. The total cost of the structure was about 
432,000. ‘This work was on the 9th of Septem- 
ber, J and finished on the 10th of October, 1853. 
It is to be regretted that this remarkable structure 
Se oot foe Serene to the 
Institution. Since i 
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this generation to one that is now historical, the 
generation in which George Stephenson was the 
great central figure, and w birth only preceded 
that of Charles Blacker Vignoles by a few years, 


ON THE USES OF STEEL.—No. VIII. 
By J. Banna, Naval Constructor, Lorient. 
Repvucine steel plates into ial forms may be 
effected in different ways, keeping always in view, 
of course, the conditions just prescribed. The plate | 
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sae See So Doone ent into the desired form by 
hy ic pressure over a large area, or by light 
hammering, care being taken to stop well wi 
the point where there is a chance of . The 
plate will then be annealed uniform! a cherry- 
red heat, and it can then be subjected to fresh pres. 
sure. After this annealing it will be see 
plate is much easier worked than at first. 
processes will then be continued, until at last the 
plate is brought to the desired form by a series of 
slight deformations, followed by cnnsting. 
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der rapid blows of 
_two examples. A great number of pieces of the | nace ;¢ the 





The plate may also be manipulated by heating it | by this operation alone it is not possible to the 
all over, ts be fares ctleer tgrdid ponent ery ges Cosa cays gga ata 
| preasure, or which should cease when ee on another anvil, 
| the plate is at dull red When the desired | and worked with the hammer, A complete annealing 
_ form has been obtained after one or several heat- | follows this second operation. Pieces of this form 
ot Cee ee ee oe ee ae have been made in considerable quantities without 

ed to cool slow rate my enange Ee nip If a | difficulty, the metal remaining as soft as it was ori- 
mane CS result from this last anneal- | ginally.* 
ing, it can be ght back to form when cold by a reselling (ho chest guaten aunt Soha patent 
t with care, and to be very orm; as they are 


adapt itself perfectly either to stamping, or un- i 
the hammer. We will take in @ common furnace, or better, in a Siemens’ fur- 


form shown in Fig. 45 have been moulded out of | lated perfectly, and it is 


steel plates .34 in. thick. They present the form of | oxidising or a carburating . 
oem, Se Sp ot eee Se Sree ae affect the of the plate. In order to 
To make them, a prismatic man fixed to an | make the more complete, the heated plate 


anvil is employed with a corresponding matrix at- 3 
tached to a steam hammer. The plate, heated to a| a charcoal furnace by ying the plate within it, 
bright red, is placed on the anvil, and by two/ and allowing the fire grad - np ate Fag ey 
strokes of the hammer it is brought to the i i is precaution, how- 



































form, The production is thus completed at a high | ever, is not indispensable for thin plates, which may 
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Fra. 49. Fre. 50. 
temperature ; the plates are found to be very mild | be cooled on the floor of the shop, care being taken 
after this , and are touched by the file as | to avoid local contact with good 
with, Other platen have been eulfected t Pore rtio Nope a 

le ve su to stam: " 2a 
Zo mow end tot between te double oes | cen Tbs em made ie fig ad 
of s deck framing, as in Figs. 46 and 460. A mould- | other has been found impossible to produce one from 
ing of 3.15 in. has been formed on three sides of these | s fine of wrought iron coming from Guerigny. 
plates, which are .315 in. thick, the mou! cor- ¥ Tie Sienead stealing geo ference ban bene: of very 
responding in form exactly to the flanges of the | greet value in working mild steel plates at Lorient. The 
double Tiron "The pate bing Iida on an | Et heme ree bc 1 ig 
anvil is formed with the blow of a hammer, But | to be taken with great promptitude. 
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would produce in certain points a fall of tempera- 
ture more repi i than in others. The difference in tem. 

between the interior and the exterior of a 
plate during the different phases of its cooling, is so 
aie iee SS appa rs pomentancs pate 
faces only induces a very t pressure temper. 
Complete cooling under conditions sequen 
moreover a very considerable time, 

The gas furnace is the most convenient and the 
simplest mode of restoring plates locally affected to 
the mildest condition of which thcy are capable. 
Punched plates can be easily subjected to annealing 
under these conditions ; the heat removes the 
effect of the punch, the plate can afterwards be 
rolled, and these operations produce no sensible 
change in the form nor in the position of the holes, 
‘The process may thus be employed in many cases 
to remove the effect of punching instead of enlarg- 
ing the holes, a matter already fully considered. 

ihe precautions which the manipulation of plates 
involve, and which have just been explained,* have 
evidently more importance, as the plates are richer 
in carbon, but even with the mildest steel, they 
must not be lost sight of. It is known that iron 
plates that have been severely worked, submitted 
to heat, and to local hammering, have to be annealed 
before their original homogeneity and elasticity can 
be restored. They are much less subject than steel 
to the phenomena of temper, since they contain 
traces only of carbon: the elastic ooo of the 
metal vary but little with the local pressures esta- 
blished, and the ruptures which appear spontaneously 
in steel are not louked for; annealing has therefore 
for its chief aim, to restore that portion of the 
elasticity absorbed by the process of moulding, but 
italso cont: ibutes to correcting faults of homogeneity, 
which may exist in the metal itself. 

Angle irons, to be brought into form, are princi- 
pally subjected to pressure for opening or closing the 
members, and thus making them acute or obtuse 
according to circumstances, they have also to be bent 
or curved, the angle produced by the first operation 
remaining unaltered, For the ships built at Lorient, 
when the curving and squaring up are not too great, 
the work is done cold, and a large part of the angle 
irons can be treated in this way. ‘Lhe alteration of 
the angle is effected by means of a powerful punch- 
ing machine into which some necessary modifications 
are introduced. To produce obtuse angles the 
arrangement shown in Fig. 47 is employed. The 
matrix is replaced by a piece A, the upper surface 
of which forms an obtuse angle; the punch is re- 
placed by the piece B, corresponding in profile with 
the matrix. Packing pieces C allow the relative 
positions of the parts A and B to be modified. ‘The 
angle iron being placed on A, and the machine put 
in movement, the punch B presses the angle iron, 
which is opened as the punch descends. Various 
alterations are obtained by taking away all or part 
of the packing pieces C, which, moreover, can be 
pr cn st will at different parts of the angle iron, 
In cases where considerable alteration is required, 
care is taken not to produce the whole effect with 
one blow, but to arrive at it by a succession of de- 
formations extended over a certain length. For the 
greatest changes other matrices and punching blocks, 
A and B, are substituted. To close the angles, the 
same machine is employed with the modifications 
shown at A' B', Fig. 48. 

The angle irons thus brought to the desired form 
in this direction are then taken to be bent, This 
operation is effected by means of screw presses, 
Figs. 49 and 50. ‘The angle iron bears upon the 
fixed points D E, iron blocks being introduced to 


prevent any alteration in the angle previously |; 


obtained ; in the head of the screw is placed a stud 
free to turn, and the edge of the angle iron rests in 
a notch in the end of this stud, which does not turn 
as the screw is advanced, By turning the lever at 
the eud of the screw, sufficient pressure is brought 
to bend the angle iron into the curve desired. 
Experiments were made to ascertain the altera- 
tions produced by these two operations. Test bars 
were cut from angle irons bent to different curves, 
and with and without altered angles, The following 
results were obtained with angle irons 2.95 in. x 
2.95 in. x.315 in., and 3.94 in. x 3.94 in. x 3.95 in, 
These figures show that curving angles to a large 
radius, and altering their webs but little, produces 
but an insignificant effect on the resistance and 
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rupture were higher than 15 per cent. A great 
number of angle irons for framing used at Lorient 













are worked under these conditions. When, how- 
ever, the angle irons require to be more bent and 
distorted, the conditions so simple before now 
become complicated. The process illustrated by 
Figs. 49, 41 possesses for excessive bending the dis- 
advantages of curving the flanges. and the angles have 
to be curved in their width, Figs. 51,52. Such 
pieces could not be employed, and it was n 

to straighten their distorted parts before using them. 
This can be done with obtuse angles, by removing 
the outer part forming the summit of the angle, but 
fur acute angles hammering with all its incon- 
veniences is unavoidable. Moreover, when the 
curve is asharp one the wing of the angle iron, which 


ing press is exerted, becomes distorted under the 
effects of the compression, and a series of inequalities 
present themselves, which cannot be removed by the 
aes alone. Hammering then becomes necessary. 

Jnder the influence of these various causes—sharp 
bends, distortion of the angles, and blows of the 
hammer—many cases of rupture at first occurred 
at Lorient, At that time the dangerous effects of 
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hammering were not fully understood, and it was 
ouly after considerable experience that hammering 
without special precautions was forbidden. Moreover, 
several cases of rupture occurred where the angle 
irons had not been hammered; this fact ap 

somewhat remarkable, when considered in reference 
to the extensions obtained at the © gear of rupture 
with test bars cut from the curved and bent angle 


But by careful consideration the conditions under | The 
which the work had been performed could be under. 
stood, and these conditions could be easily modified, 
so as to render cases of ru rare.* 








* More than 750 tons of steel 
at Lorient in the manner 
rupture. 


and without a single 





expedition for observing the transit of 
may mention some of these in detail, C 
among them was the a 
ought to be flat, and on which the action of the bend- | M. Janssen, known asthe ‘ Revolver - 
phique.” The description and sketch of this in- 
Flammarion. The 


It is shown in Fig. 5, and carries, 
mounted on the same axis ; 1, a copper disc C fixed to 4 
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cartography, comprising maps dating from the 7th 
century i: ”' the ane time. The Archives 
contributed plans of the old palaces, and of the 
forests which rtained especially to the kings of 
France ; old odilestioes of maps of Paris, others of 
the old French colonies, as for example, the Isle of 
France, by Bernardin de St, Pierre, and that of 
Cochin-China, drawn in the 17th century by 
missionaries, ‘The school of Oriental languages 
sent drawn and engraved maps illustrating the geo- 

hy of Japan, China, Turkey, and the African 
fC lommeien countries ; conspicuous among these 
were the hydrographical maps of the shores of 
Japan, an olficial publication of the Japanese Go- 
vernment, accompanied by fourteen volumes of text. 

We must not omit to mention two globes, 
1.082 metres in diameter, one of which is terrestrial, 
and was executed by Coronelli de Venise in 1688, 
and the other celestial, by Denvy, after Coronelli, 
both mounted on wood, with feet admirably carved, 
meridian in copper, &c. Composed each of thirty 
leaves, these spheres, at the time they were made, 
were unsurpassed. ‘They are, however, the reduc- 
tion of two others that were 3.90 metres in diameter, 
which were shown in a special room of the Bibli- 
othéque. These were offered to the King Louis XIV. 
by the Cardinal d'Estrées, then Spanish ambassador, 
We must also mention the autograph map of La 
Bourdonnaie (1750), the rival of Dupleix, which was 
long hidden in a recess in a cell of the Bastille. De- 
prived of all means of writing, he drew with soot 
— a handkerchief the map to accompany his ex- 
planatory treatise. 

Other countries than France contributed some 
very curious monuments of ancient geography. 
Denmark sent some rare documents pointing to the 
discovery of America by the Scandinavians in the 
llth century. Austria and Hungary sent maps and 
documents of Philip IL., and a marvellous collection 


maps of M. Levasseur, have given a remarkable im- 
pose Ree eee At oo baggy eames 
possessing the accuracy variety of informati 
with regard to her population and productive 
powers, that she will obtain later. Her professors 
are not ignorant that a long period is necessary to 
teach the governing powers the necessity of complete 
statistics, but they make good use of what they 
, and the maps already prepared are deserv- 
ing of all praise. When one compares the map 
showing the nature of the cultivable lands, and that 
showing the densities of the population, one is at 
once struck with the largeextents of fertile soil which 
correspond exactly with the most thickly inhabited 
districts, and the intimate relation between fertility 
of soil and number of population is at once under- 
stood. The plan indicating the commerce of the 
Volga is of much interest, showing the system of 
canals leading from Ritensk to St. Petersburg. It 
is a diagram map, in which two parallel lines of 
different colour representing freight, having each 
a proportional width to the value of the objects 
transported, one showing the down and the other 
the up traffic: this latter being the more im- 
portant. In effect St. Petersburg is at once the 
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‘of historical instruments. Italy, Holland, and Bel- 
gium showed objects of high interest. Holland showed 
maps of the 16th and 17th centuries, when, in the 
zenith of her fame, she as mistress of the sea held a 
ruling position in matters of geography. The Atlas 
of Ortelius (1570), of which only four copies are 
known to exist; Waghenaer’s mirror of maritime 
navigation (1584), were amongst Holland’s most in- 
teresting contributions. From Belgium came old 
lans of different places in the provinces, which to- 

y are divided with France, as well as other works 
of Ortelius and Mercator. 

In connexion with this group may be mentioned 
the interesting Khmer Museum in the palace at 
Compiégne. The Khmers were the inhabitants of 
Cambodge, Annam, and Chinese Tartary, before the 
epoch of the present race, and they have left 
throughout the territories they occupied, marvellous 
ruins testifying to an advanced state of civilisation 
on a grand aan original scale. 

The first intimation in Europe of the existence of 
this race, was the translation of a work by a Chinese 
officer of the 12th century, published by M., 
Rémusat ; the first traveller who visited the ruins 
of Cambodge was the naturalist Moushot, whose 
account, with illustrations, dated 1861, was published 
in the Tower du Monde. The labour of Moushot was 
continued by MM. Lagrée and Delaport, resulting in 
the collection of Compiégne. ‘This collection in- 
cludes 179 objects, consisting of statues, bas re- 
liefs, &c, 

We may close this brief notice of Group IV. with 
a reference to the ethnographical collection of 
Colonel Duhousser, This gentleman, sent to Persia 
to superintend the military instruction of the army 
of the Shah, completed during his stay these valuable 
studies of the human race. [is investigations relate 
to eight distinct populations, namely, the ancient 
Persian, represented by the Guebres and Parsees, 
the Fadjiks and Hiates, the Turcomans, the Khurds, 
Afghans, Bakhtyaris, Belondies, and Arians. Each 
group is represented by numerous drawings, accom- 
panied with suitable text, detailing the characteristics 
of each of the races. Figured sketches are ap- 
pended, showing the physiological development of 
each type. 

Grover V.—This embraced exhibits relating to 
economic, commercial, and statistical graphy. 
They related not only to the limits and divisions of 
states, but the concentration of population, the pro- 
duction of the soil, the directions of industries, and 
the movements of commerce, In Russia the labours 
of M. de Semenov; in Norway those of M. Kior; 
in Germany the publications of the Berlin bureau, 
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greatest centre of consumption, and the principal 
maritime port, and it is towards this city that most 
of the produce from Southern and Middle Russia 
advances. The ascending stream of traffic, scarce] 
apparent at Astrakan, is enlarged at Tzaritzin, wi 
cereals from the wheat-growing districts, then to- 
wards Nijni-Norgorod with wood and metals 
brought by the Kama, or products purchased at the 
great fair of July. A great part of these riches 
stop in the latter city, and more in the manufac- 
turing district of Moscow; the remainder with the 
products from Moscow and the north, travel to the 
capital. One of the most important phases of 
Russian internal commerce can be seen at a glance 
from this map, which it may be mentioned is supple- 
mented by two others, on which porportional cireles 
represent the movement of travellers and mer- 
chandise. 

A few words upon M. Kior's great map of Norway 
will be read with interest, if the density of the 
population is represented by colours, it will be seen 
that no part of the population is dense, excepting 
in*certain points, and that it becomes more unin- 
habited, towards the north, but with such means 
alone, no more information would be conveyed, 
This map otherwise ; the inhabited places 
form, on the coast, a red line almost continuous 
from Drontheim, narrow where the fisheries are 


the cultivation of cereals can be carried on. These 


the sole resource of the inhabitants, and wider where | tude, 


The i bureau, under the direc- 
tion of M. Engel, has conducted numerous works 
with much accuracy and care. It may be men- 
tioned that to the publication of the official docu- 
ments of this department is added a journal which 
treats on all questions of interest to the statistician, 
and it ay a school, in which, under the guid- 
ance of M. Engel and other masters, young men 
are trained for this or other departments. M., 
Meitzen has published for several years an analy- 
tical atlas of the tive power of Prussia. 
Bavaria is distinguished by her able statistical pub- 
lications ; M. Meyer, who directs the department, is a 
strong advocate of diagrams and maps illustratin 
complicated statistics at a glance, and the a | 
that he has produced shows clearly the care and 
attention he bestowed on the subject. 

Grove VI.—This group dealt with the means 
existing for the development of geographical science. 
Here Germany took the first rank in the exhibition. 
First we may mention the Institute of Gotha, of 
which M. Justus Perthes is the controller, and 
which received in Vienna, 1873, a diploma of 
honour, in Paris, 1875, a letter of distinction, 

M. Petermann publishes each month a magazine 
containing two maps, and keeping the geographical 
world au courant to all discoveries and new facts 
in the science. M. Behm publishes a geographical 
annual, ‘These and several other gentlemen were re- 
presented by their works at the exhibition. 
The Institute of Weimar is also of great import- 
ance. It dates from the time when Weimar was 
one of the great literary centres of Germany. 
Although ranking behind the Institute of Gotha, 
its atlas, frequently re-edited, and its large maps of 
Central Europe, have given it lasting celebrity. 
Russia, though not so far advanced as her neigh- 
bours, occupies herself zealously in the same di- 
rection, and we noticed the exhibits from her scho- 
lastic and military museums, including atlases and 
progressive » &e. 
In the French section, among a number of objects, 
special mention should be made of the geography of 
Elisée Réclus, The early parts only of this oe 
yet appeared, but they are sufficient to show the 
character of this important work. 
Group VII.—The final group referred especially to 
voyages and scientific explorations, and was of great 
interest, but of the numerous objects we can men- 
tion only a few. French explorers have not been 
fortunate of late years ; the tragical death of Francis 
Garnier is still f in the memory, and the 
French expedition to the Soudan was an unfor- 
tunate failure. Francis Garnier attempted the task 
of examining the means of canalising the Blue 
River above Han Kou (the last port open to Euro- 
peans) during its course of 120 miles, as far as the 
point where its waters flow through the immense 
and fertile plain of Tse-Tchuen. The description 
given by M. Garnier of the country traversed by 
him, bears witness to an agricultural, industrial, and 
commercial development equal to the most highly 
favoured countries of Europe. Unhappily in the 
great centres of population, the feeling of hostility 
against the “ Western barbarian” is still extreme, 
and can only be subdued by extreme patience and 
care. 
In 1872 a society was formed at Vienna, similar 
to that which the unfortunate Gustave Lambert had 
— 5 te The henner = 4 Teghetoff, com- 
man y . We cht and Payer, was equi 
and started in June, 1872. From its te 
Nova Zembla to the commencement of 1874 no 
news was heard of the expedition. At the latter time 
a report was current that the Teghetoff had been 
wrecked ; this was true, but the explorers had been 
pe dar a the inhospitable shores oe Zembla, 
ter having passed extraordinary adventures, 
and Be ge interesting discoveries. The Teghe- 
toff had been enclosed in the ice, and drifted north- 
ward, till it came in sight of mountainous country. 
Here the crew wintered in 79 deg. latitude and 
50 deg. east longitude. 
The ition employed the year 1873 in ex- 


extending as far north as 83 deg. 
above sketch shows the outline of the country, and 








directed by M. Engel ; the maps of M. Mayer, 
statistical director in Bavaria; and in France the 


lines extend into the interior, and mark accurately 





the routes taken by the party. 
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NOTES FROM THE SOUTH-WES r. are her dimensions : h, 260 ft.; breadth, 54ft.; dis. Messrs. Denny Brothers have secared some orders 
Avonside Engine Company (Limited).—The directors | placement, 5095 tons; thickness of armour, Ae EY for their yard, and that preparations are being made to put 
of this company, at a recent meeting at Bristol, resolved weight of armour, 856 tons. The arg be ‘the some vessels, but even if such were the case, ve 
to raise a sum not exceeding 35,0001. on 5 per cent. — by the Council of ig mg pea a been on oan period must clapse before the work is sufficiently forw. 
debentures, in order to pay off some claims against the stoc. 1 agpetirned pager Phy dg Hac tor 4 — length te employ a paptnmm re 3 it Ae tes a unatetee 
company. sf principle, an & idle. is a 
Shima New Docks and Gloucester and Birmingham | of the oe: adhe Her beta Bingeh ye n ry Aap ay extént: of from 5 to 10 cent, will sere be mnanmoed 
Navigation.—The pag ed ating Foe songs a jon serene antithios Gal tf in, thick f i nak in. pe age cg oak gy 2 te all P acstrr at 
held at Gloucester, on my ew f stated that the eg thick aft. Behind the armour the skin-plating is rood io workmen, and it is not improbable that the same 
nexion of the company’s lines at Sharpness with Che Mid. | a the after part the platen are 4 in thick, and at other | rent will be carried out in the whole of the 
nexion 0} ; i 
i ean fra od opening ofthe her for_| art bey oe ne he plate ate lp ser ae Pts oh Cs 
goods traffic, had completed - os mere ian ge ea ae part of the ship. She hes an ianer bi ayn cele bternatig nae Coatbridge = pe 
which had to be done there. During the — tending from about one-fourth of the of | There isa — nuke, tot tame 
of the half-year, trade at Gloucester had been unusually ge + Bess ts ean Chek oanaonal tie os ka elk others, but wwe ast lee 
active. Alt h the working charges had been heavy, | the shi The “ between the outer and inner parsamen  Kaywgr eben’ wat bn the case of Messrs. 
the available balance enabled the directors to recommend a | from aft. space > in Miller and Anderson, Atlas Badong nome tc 
et he keel is about 30 in. deep, depth o'dack 
dividend of 2 per cont. for the ball-year, or 4 per cent. per pope ke 20 in. in the upper ag Op og ge . Their workmen are corny 
Sa at aetd ad La Nnatans Leng bose ee opesal, 1s | ths, Sonhly ‘beitomn Serene the hap ois Giugad Saliaead Lage: See een a is 
was adopted, and the meeting having been made it ole ; feck of the . | consists almost seme meer 4 
Sy tal mca ee & are She iS ake arms te ahost Die = Pape 5 engines, for which there is at 8 very great 
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Leith Docks.—At the last monthly meeting of the Leith 
Dock Commission a was submitted from the engi- 
neer which stated that i 
been somewhat retarded by the recent rough weather, and 
that 1200 square yards of pitching had been so much 
damaged by the storm that it must be necessary to have 
it done over again. It was resolved to pay another instal- 
ment of 30001. to the contractors, making the total amount 
now paid to them 32,0001. The clerk laid upon the table the 
specification of the improvements to be carried 
out at Newhaven harbour. From the annual accounts just 
issued it transpi that the extraordinary expenditure 
during the year ending 15th May, 1875, for new work, in- 
cluding 14,5001. as instalments for new wet docks, is set 
down at 29,0001. At the date just mentioned there was a 
total debt of 244,5271. owing by the commission, including 
214,8261. due to the Public Works Loan Commissioners. 
The coal shipments from Leith during the year amounted 
to 296,193 tons, being an increase of 74,605 tons over the 
exports of the previous year. Of pig iron, the total shi 
ments amounted to 147,329 tons, being a decrease of 1: 
tons. The exports of malleable iron fell off from 6585 tons 
to 1563 tons. 


Grangemouth Water Supply Scheme.—Contract No. 3 
of the Grangemouth Water Works has been secured by 
Mr. Kenneth M‘Kenzie, contractor, Kirkealdy. It includes 
collecting wells, aqueduct, reservoir, filter, valve-well, &., 
on alee the diversion of Millhall Burn. Mr. M‘Kenzie is 
also doing the cutting of the pipe track and the pipe 
laying. 

Water Scheme for Burntisland.—The Town Council and 
ratepayers of Burntisland have, at present under con- 
sideration, an important water supply scheme. It is one 
for bringing water from the Dour, and has been strongly 
recommended by the engineer, Mr. Sang, of Kirkeally, 
The proposed gathering ground extends to 1200 acres, and 
it is calculated thatthe available supply will be sufficient to 
yield 70 gallons per head per day. The probable expense 
is set down at 16,0001. 





NOTES FROM SOUTH YORKSHIRE. 
Suerrieip, Wednesday. 


Co-operative Colliery Working.—It is rted that a 
certain colliery in the Midland coalfield, purdienel not long 
since by one of the largest Miners’ Associations in the 
North of England, is being worked at a loss, the amount of 
which is already said to exceed 20001. 


The Shipping Trafic at Goole and Keadby.—The ac- 
commodation of the port of Goole is said to be unequal to 
the demands made u it, and efforts are being made in 
order to induce the ontens of the Aire and Calder Navi- 
gation to erect more sheds, and, if sible, to construct a 
new dock. One additional dock is said to be badly wanted. 
In the mean time the South Yorkshire steam coalowners 
are endeavouring to prevail upon the Manchester, Sheffield, 
and Lincolnshire Railway Company to provide additional 
siding accommodation at Keadby, so that their coal may 
be shipped thence instead of being sent to Hull or Grimsby 
as at present. 

John Brown and Company (Limited ).—The directors of 
this company have issued circulars announcing an interim 
dividend at the rate of 7} per cent. 

New Air-compressing Machinery at a Colliery.—Messrs. 
Pigott and Farrar, of the Old Foundry, Barnsley, have 
just put down a pair of very large air-compressing engines 
at the Brightside Colliery, Sheffield, for use in working the 
underground haulage appliances. The steam cylinders of 
the engi are each 44 in. in diameter, and the air cylin- 
ders rr .» both being of 6-ft. stroke. The air is conveyec 
from the surface to the bottom of the shaft by means of a 
line of 10-in. pipes. The compressed air will work three 
pairs of railway engines, each with 15-in. 
cylinders and a 2-ft. stroke, as well as a pair of — 
engines with cylinders 12 in. in diameter and sev 
smaller engires. The engines, &c., altogether 
weigh over 150 tons. The pressure obtainable by these 
means will be from 110 Ib. to 120 Ib. to the square inch. 


Wakefield Water Works Scheme.—The Wakefield Water 
Works ny A Soca sane of Parliament will 
seek powers for constructing a pumpi 
station at Darfield, near Wombwell, and to make a tank at 
the same ; to construct a service reservoir at Swinton, 
near Wath ; to make a tank or service reservoir at Hough- 
ton, near Darfield; to construct a service reservoir, to be 
called the Chevet Reservoir, in the parish of Royston; to 
make a conduit from the Darfield pumping station to the 
Sone iat sae So ay Sone Bae between 
Wakefield to the Chevet Reservoir ; from the last-named 
reservoir to the tank at Houghton, and thence to the 
Darfield pumping station; from the ping place to 
the Swinton oir, and thence to the town of Mex- 
borough, 





REED-MAKING MACHINE. 
CONSTRUCTED BY MR. THOMAS BARRACLOUGH, ENGINEER, MANCHESTER. 


Tue reed-making machine, illustrated above, is one con- 
structed by Mr. Thomas Barraclough, of Manchester. 
Before flattened wire was introduced by the celebrated John 
Kay, the inventor of the fly shuttle, thin slips of reed were 
used to form the dents or teeth of the reed or comb—hence 
the name reed—the adaptation of machinery for binding 
the short pieces of reed together to form the comb, or stay, 
would prove a doubtful task. But when long lengths of 
flattened wire were substituted the difficulty no longer 
existed, for the wire could be drawn off the ring or coil, 
and after being inserted in the guide it could be drawn, 
cut, and inserted with great rapidity. 

The comb or reed used by weavers is composed of thin 
pieces of steel wire about four inches long by } in. wide. 


They differ from an ordinary comb by having both ends of | 


j 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.LesprouaH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was only 
a thin attendance on ’C at Mi h, and very 
little business was done. No.3 Cleveland pig iron was 
ee ee Pe ta onl wah sold as low as 48s. before 
the close of the market. Foundry iron was scarce and 
com) a ice. The total make of pig iron is 
reduced considerably owing to 45 blast furnaces being in- 
operative. Makers decline to sell for forward delivery 


| believing that in spite of the depressed state of trade and 


} 
| 
) 


the teeth or dents bound together and held firm in order to | 


withstand the force required for beating the weft threads 
together. They are made in tengths according to the width 
of the cloth to be woven, and vary in fineness or number 
of dents corresponding to the material to be woven. The 
number of dents varies say from 10 or 20 to 120 or 140 per 


the gloomy prospects they will ere long be able to obtain 
better prices than they can now get- 

The Finished Iron Trade.—The finished iron trade of 
the North of England is in a state of stagnation. Where 
the works are in operation old contracts are being worked 
off. No new orders can be obtained. A large number of 


| men are out of employment, and a still greater namber will 


be off work in the course of a few weeks. At Middles- 


ib h this week about 1000 of Messrs. Bolekow, Vaughan, 


inch, and great regularity is requisite in the gauge or dis. | 
tance apart of the dents, for any defect would be easily | 


observed, and injure the evenness of the cloth. 

The action of the machine illu-trated is exceedingly simple. 
Four semicircular wood rods, to form the border or frame of 
the reed, or rather two rods cut down the centre, are fixed 
upon a sliding frame in the machine, as shown at d d, 
and held firmly, about 3 inches apart, by screws as shown. 
The flat wire being wound off.a ring or coil, is passed 
between the guide rollers a a, and inserted between the two 
pairs of rods dd, when it is cut off to the required length. 
A waxed thread is then wound firmly round each of the 
bars d d, and pushed up against the dent or flat wire tooth, 


which was last inserted, and not only binds the dents in | ‘ a . is 
position, but the gauge can be very correctly arranged by | is feared will not easily be settled. Ali well-mea 


and Co.’s men are thrown idle, and a like number at Witton 
Park are thrown out of em it by the leading firm 
stopping their works. On Saturday the notices given to 
Messrs. Hopkins, Gilkes, and Co.’s men at Middlesbrough 
will expire. It remains to be seen how many of those men 
will be re-engaged. The firm are like their neighbours, 
having no new orders. 


The Prospects of Trade.—Everybody is asking his neigh- 
bour how long the depression ayn teen to lost, and what will 
be the extent of the damage it will inflict in the North of 
England. Nobody is satisfied with any opinions ex 5 

| everybody remains in a state of doubt and jon. 
It is to be regretted that in addition to the general de- 


| pression in the iron and coal and allied trades, 


regulating the thickness of the wire and waxed thread to | 


correspond with the feed motion of the machine. 
Toe thread is supplied from two bobbins, one for each of 


the rods d d, as shown at or, and, as the rod slides through | 


the boxes on which the bobbins are fixed, the boxes make a 
revolution and carry with them the binding thread. A 


according to the desired gauge, or distance of the dents 
apart, and the operation proceeds. Of course it is necessa: y 
that each of these movements should be properly timed, for 
it is evident that they must follow each other in a somewhat 
intermittent manner. This, however, is well carried out, 


i | and reed making at the present time forms a curious contrast 


to the process as carried out less than a century ago when 
the manufacture was altogether performed by hand. 

At each end of the comb a few stronger wires are in- 
serted to give additional strength, and the waxed threads 
which completely cover the rods, being so close together, 


have paper pasted over to keep them from injuring the | 


warp. 





Gaver Guasses.—We have lately had brought under 
our notice an improvement in watergauge glasses for steam 
boilers, which is oe ee attention. The 

i paten’ 


| 
| 
| 


| all may be well, but im 
finger then presses the dents together as before stated, | 


difficulties are arisi We hear of complications which 2 
Pp’ 
hope that commercial men will continue to help eac ciao. 
by giving time will enable certain firms to tide over difii- 
culties which now besetthem, If any ure is . 
one or two firms are compelled to liquidate, it is believed that 
the district generally will be most seriously injured and 
many persons ruined. With union, help, trust, and time 
tience, fear, want of eonfidence, 
and the withholding of assistance will be most disastrous. 
In any case it is clear that a most severe winter awaits 
us. It is difficult to understand how hundreds of the work- 
ing classes will be able to live for the next few months. 
A y steps are being taken to alleviate the distress in 
different towns. Employers looking ahead, see that there 
must be reductions in wages before they can y 
compete with other districts. The men cannot shut their 
eyes to facts; they will probably believe that in these ex- 
ceptional times it will be better to agree to a heavy reduc- 
tion than to remain entirely idle. Most are of 
opinion that in the spring of next year t will bea 
revival in trade. 








CLEVELAND InstITUTION or EnoineERs.—The first 
meeting of the Session 1875-6 was held in the hall of the 
Literary and Phi hical sengye f Railway Crossing, 

i the 15th inst. Mr. 
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(To be continued.) 
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mill red 
The 
The gross of ew the 
tons. receipts e company for year 
: 11,522,021 dols 


1873-4 was 1,576,424 dols. 
_ New Zealand Timber.—The in oS aes forkend 
purposes acknowledged 
Admiralty, who have entered into a re 
tract with Mr. J. Russell, of Auckland, to supply the de- 
partment with 2,500,000 ft. of spars and baulk timber 
anuually for a term of years. 
Southern Paci ooo Oy is calculated that b 


4toschen, until the Southern Pacific has the gap closed be- 
tween its north division and the middle division vi4 Polonio 
Pass. The point of junction will be about midway between 
Goschen and Caliente. 

Belgian Iron.—The orders received in Belgiam for iron 
for England are stated to be increasing. One London house 
alone is stated to have ordered 1000 tons in September. 

The Tennessee.—This fine United States frigate arrived 
recently at Bombay. The Tennessee was to leave Bombay 
shortly for Colombo, and she will call at all the ports 
usually visited by vessels of the United States navy when 
on the Indian station. The Tennessee is not armour- 
plated, but she is one of the fastest frigates inthe American 
navy, being one of a large class built for chasing purposes, 
and not for naval engagements. Her extreme over 
all is about 370ft., and her breadth about 45 ft. Her 
burthen is 2135 tons old measurement, but her displace- 
ment is 4220 tons. Her engines are of 1500 horse power 


nominal. She carries 23 guns; of these, three are of the | mat 


kind known as the Parrot rifle; on the gun deck are 
eighteen 9-in. guns. 

Bessemer Rails in the United States. — The United 
States have now steel works capable of producing 350,000 
tons of steel rails per annum. 

Antipodean See Eastern Extension Aus- 
tralasia, and China ph Company, has raised the 
greater of the capital required for laying a submarine 
cable een Sydney, New South Wales, and New ' 
It is anticipated that the cable will be laid early in the 
ensuing year. 

The Lachine Canal.—Tenders have been invited for the 

enlargement of this canal. Mr. Page, chief e eer for 
the Dominion of Canada, who has the matter on , has 
been seriously indisposed. 
' American Steam Navigation.—It is announced that Mr. 
C. Morgan, of New York, has concluded a contract with 
the Harlan and i orth Company, of Wilmington, 
Delaware, for the i iate construction of two iron pro- 
peller steamships for his line] between New York and Bra- 
shear ow , Texas. eS completion of new steamers 
now building for the mr a gene yg ee 
Chester, = - ‘aly Australian eat hina li of 
that company wi equipped with iron propellers. 
The company's working expeness are about 65 per cent. of 
its gross earnings ; this ratio is, however, exclusive of any 
allowance for depreciation. 

An American rey 2 Engine.—A contract for a duplex 

i ine for “hivtes Water Works at Newton, 
Joon | has been awarded to Mr. H. RB. Worthington, 
of New York. The engine is to raise 5,000,000 s of 
water 184 ft. high into a distributing reservoir about four 
miles distant. : a 

Southern — t propose to 

season. The 

grading and bridging of. ye already been 
completed . 

Sine Tebetsee cpurelicah tee 

meployed-ah eeh-worke,: The’ mill 

‘men employed at the | . "The mills 
for some time. 
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Belgian Coal.—The exports of coal from um in the 
first nine months of this year were 3,000,000 . The 
i in corresponding iod of 1874 
were 2,800,000 tons; and in the corresponding period of 
1873, 3,200,000 tons. 

IB J Mines.—The Anzin piles Company ace nty 
its -y meeting under the presidency 4 
iers. The dividend declared was similar to that paid for 
the previous six months. Theconipany has decided to sink 
two new pits. 

The John Cockerill Company.—The profit realised 
this company in its last ial year was 64,8021. 
total turn-over of 1874-5 was 1,377,3351., as com: with 
1,607,7591. in 1873-4. ing the last ial year, the 

ieri well. and the pro- 
months. 


collieries of the 

duction was ieee tone ta any sorviees twelve 
Key West and Punta Rosa age h Cable.—In March, 

1875, Mr. Orton, i of i 


purpose of contracting for the manufacture 

a cable to be laid between Key West and Punta » 

contract for the manufacture of this cable was entered into 

a 2 Cotip puree. Wed. Suan 
Company (Limited), according to specifications pre- 

pared by Sir Samue! Canning, under whose Ne ae pale 
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longest line of this class is from Geneva to Lausanne, 
along the Jura Mountains; its length is 55 miles. Narrow 
gauge tramways have been introduced in Zurich. 


being 

with to i 
scganel Ee qvane Ephaneues oll gunteie eacake 
able precision. 


Oakes careched er san aue the expenditure in the 
same period was 708,874 dols.| The namber of applica- ; 
tions for patents in 1874-5 was 2,1489, and the number of | 4 St. Lowis Hotel—A mammoth hotel is to be built 
patents issued was 14,230. The number of trade marks | at St. Louis by Boston capitalists. It will be 170 ft. high 
was 993. and 300 ft. square, and it will contain 2000 rooms. 
Canadian Railways.—It is proposed to eventually relay 
the Wellington, Grey, and Bruce line with steel rails. The 
construction of the London, Huron, and Bruce ‘Railway is 
i with, and the line will 
than was anticipated when the 


Prucion Railhways.—It is computed that Prussia has 
now 11,000 miles . of a 
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Nov. 26, 1875.] 


STEAM ECONOMY IN PUMPING 
pete 

In our last paper on subject we pointed out 
how it was that with the Comish vigiaes large 
measures of expansion were necessarily accompani 
by great velocities in the moving pitwork, and that 
under many circumstances this rendered any con- 
siderable economy in steam unattainable, by makin, 
impossible either an early cut-off or a high initi 
pressure. We have now to look at some of the 
methods by which this difficulty has been in a greater 
or leas degree overcome, 

The first and most obvious of these is that of 
makiog the pitwork very much heavier than the 
column of water which it has to lift in its fall, 
balancing of course the ter portion of this excess 
by suitable counterweights. So far as the question 
at present before us is concerned, this may be looked 
at as equivalent to increasing the weight to be 
raised, from W to (say) W,, but at the same time 
adding another cylinder in which a constant pressure 
=W,—W is exerted. Thus (using the symbols of 
our last article) p, remains the same, but it is no 
longer equal to w, which must be increased to w,, 
the whole weight of the pitwork—the cylinder area. 
In finding the velocity, therefore, we must no 
longer take w=p, = ah (Fig. 2, page 571), but must 
take this new value w,, the rest of the computation re- 
maining the same. For the sake of getting sufficient 
stiffness in the pump rods some excess of weight 
may be necessary, otherwise, however, it is obvious! 
a most unsatisfactory mode of attaining the desi 
end. Its drawbacks are so great that in the North, 
indeed generally out of Cornwall, it is the custom 
to use bucket pumps instead of plungers, so that 
the pump rods may be lightened by being used in 
tension instead of in compression. The lifting is done 
on the steam stroke instead of on the equilibrium 
stroke, and the velocity of the piston is limited by the 
velocity at which the water may be moved through 
the pipes, instead of that at which the pitwork may 
be allowed to rise. In the Cornish engines now 
reported the average speed of the pumps is only 
63 ft. per minute ; the in-door stroke is made in little 
more than half the time of the out-door, so that 
even if the pauses were extremely long, still the 
average speed of the water, while being lifted, can 
hardly exceed 1] ft. per second. No doubt this may 
be somewhat increased in the winter, more strokes 
per minute being made (although there is no 
sensible difference in this ct between the June 
and September reports of this year), and no doubt 
also it is very greatly exceeded in other parts of the 
country. Still, allowing for pauses, 3 ft. or 4ft. per 
second would be a high average actual speed for 
a water lift, and 5 ft. to 7 ft. a high maximum speed, 
and it will be evident from our last article that with 
such a velocity and with ordinary water loads but 
little expansion can be employed; as a matter of 
fact we believe that the Cornish engines used in the 
North scarcely expand their steam at all. 

Nor can it be considered that such a satisfactory 
solution is furnished by rotary engines, where the 
additional weight required to equalise the velocity is 
put into the shape of a-flywheel. It is certainly 
better in the abstract that a flywheel rim, which can 
be allowed to move continuously at a much greater 
velocity than the pitwork, should be employed to 
absorb energy during the acceleration than that 
weight should be added to the pitwork for that 

urpose, but there are two great objections to it. 
Firet, the connecting rod, shaft fee gone he add 
greatly to the expense and complication of the en- 
gine, and secondly, the discontinuous motion of the 
Cornish and other non-rotative engines seems 
certainly to be more suitable for pumping, especially 
in the case of high lifts, than the continuous motion 
of engines with a flywheel. Unless these are geared, 
too, their velocity must be limited by the maximum 
velocity at which it is thought desirable to lift the 
column of water. Where the pumping work is light 
and where at the same time a rotary motion is re- 
quired for driving other machinery, the use of fast 
running geared engines may be advantageous, but 
not, we think, where really heavy pumping has to 
be done. 

One of the solutions most early suggested, and 
one upon which much labour has been expended, is 
the one to which it seems certain that we must look 
for the true way out of the difficulty, namely, the 
employment of two cylinders instead of one. Horn- 


* In the former article under this heading, in the bottom 


line of the first colamn of page 372, and in the note im- 
mediately below it, for pm read pe . 





blower’s double cylinder engine was in the field 
almost as early as Watt's engine, and it may be re- 
membered that for many years Wolf's i ts 
on Hornblower’s co oe competed with Trevithick’s 
improvements on Watt's, until at last the 

qualities of Trevithick’s machines became so y 
evident that for a time they all others, 
The double —— engine was, however, advocated 
for entirely di 

now discussing, for reasons indeed which were not 
always very well understood or explained even by 
its strongest i remo Priv application of the 
compound principle to single-acting engines presents 
many difficulties, and most of the forms in which it 
was applied—looked back upon in the light of our 
own greater experience in the matter—seem to have 
been very defective. The engines were \y 
arranged so that during one stroke* the -pres- 


side and that of the low-pressure piston being in 
communication with the condenser, while in the 
next stroke there was free communication between 
the two pistons. We do not propose here to enter 
into the thermodynamic disadvantag:s possessed by 
such an arrangement as this. It would mph rae 
serve the purpose we have now in view, the in- 
conveniences attendant on its application to any 
engine working single acting pumps are sufficiently 
obvious. Probably the pt compound engine 
suitable for such a case would be one with a large 
receiver between the cylinders, into which durin 
the one stroke the high-pressure cylinder sho 
exhaust, and from which during the first part of 
the next stroke the low-pressure cylinder should 
take its steam. In principle such an engine would 
be efficient enough, if the cuts-off in the | two cy- 
linders were carefully fixed with reference to 
large receiver capacity, but in all probability the 
actual loss of heat due to the use of such a receiver 
would be so great as to neutralise in a large measure 
its advantages. We are not aware that such an 
engine has ever been made. 

This difficulty would entirely disappear if the 
engine could beso arranged as to lift water both on 
the in-door and on the out-door strokes. One end 
of each cylinder would thus always be doing work, 
and each end of the high-pressure cylinder would 
exhaust direct into the other end of the low-pressure 
cylinder, no receiver being necessary or desirable. 
This arrangement of the pumping can be carried 
out without more difficulties than naturally accom- 
pany the introduction of anything which varies from 
established custom. Let us suppose these obstacles 
to be overcome, and examine how far really the 
compound engine will here serve our purpose. We 
shall then glance at the necessary alterations in the 
pumps and pit work, and finally illustrate the whole 
matter by drawings of such a compound -engine 
which have been kindly placed at our di 1 by its 
makers, and which contain some features of special 
interest in other directions than those in which we 
have been working. 
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In Fig 4 let 2 6 ¢ de be the diagram with which 
we started in Fig. 2; p,=60 Ib. square inch, 
pua=23.5 lb., p, = 20 Ib., p,=3.51b., and r=7.75. 
Considered as belonging to a single cyli engine 
the work of acceleration per e@ was equal 
ot of the total work, and the maximum velo- 
city of the piston was 15 ft. per second. Our 

blem is to examine what these quantities would 
Scxoaa of the same amount of steam, doing the 
same amount of work, were used in two y 
proportioned cylinders instead of one. Let us sup- 








* Either in-door or out-door. 


erent reasons to those which we are | j 


sure steam acted on one side of its piston, the other | ; 
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this way of treating compound en cards to 
Sender Sectht explain oF  ceoneamies To 
simplify matters we shall neglect both clearance 
intermediate between cylinders—no 
cut-off will then wanted in the low-prenmre 
stroke, and there wil! be no compression used. At 
i the high-pressure cylinder begins to exhaust and 
prosecem Agr ne 2 return stroke in full com- 
munication with the low-pressure cylinder ; points 
i there. 


A 
I 
i 
E 
F 
2 


pressure cy as shown, with 
the final in the expansion, @ 4 i & 


is the high-pressure card, /¢ d¢ the low- 
and together they are exactly equalinarea toa 4 c 
the original on for a single cylinder, so 
far the conditions of the problem have been ob- 
served. But although a 4: % represents the work 
done in the hig’ cylinder, its ordinates do 
not give us the actual effort exerted at 
on the piston, To find this we must ob re- 
verse t o tae sosiiee ke a ee eee 
g ‘=o /is the pressure upon one of the high. 
pressure piston when o a is the pressure on the 
pepe bast a ge? Yn one side when 
there is ig upon the , and so for all intermediate 
points. | y taking s suficient number of ordinates 
of this high-pressure card a 4 i u /, reducing each in 
the ratio ®-? (this can of course be done geome- 
trically with great ease), and ing them to the 
corresponding ordinates of Fag ca ces mtegtion§ 
pe the card ap ode, the ordinates of which give 
us for each instant the equivalent of the total for. 
ward pressure in both cylinders in per square 
inch of the low-pressure " areanpode 
of course = abik+Jlede=abcde=/fide. The 
work of acceleration is agora dy being the 
point of maximum velocity ; red sean 
ciaiioe age ia’ Swe Rok the seorsonthe 
in Fig. 2 we 
maximum velocity to be 10 ft. per second instead of 
15 ft. We thus find that ° 7 ee 
case 
engine 


o8 


which would give a maximum velocity—in 
supposed—of 15 ft. per second in a i 
would give only two-thirds as much in the com- 
d, or but little more than we found, in the 
ormer case, to to a twofold expansion, 
By further calculation we find that a sizfold ex- 
pansion could be used in this case without exceed- 
ing the maximum speed of 9 ft. per second, assumed 
in the case supposed in our last article. Here we 
have at once, for any ve neat velocity, three 
times as great in the com 
engine as in the single, Sor as ol shee ad 
the former is even greater than this. In a 
engine the socctsnation &5 vaty eudten and, the cosas 
velocity is a very large fraction of the maximum, 
here the acceleration is more nearly uniform and 
the mean velocity relatively less. ‘The effect of the 
intermediate between the cylinders (which 
for simplicity’s sake we have ak bon 
account) is to make it less still, affecting the maxi- 
mum velocity but little; and the influences in the 
same direction of the various causes which make 
the actual indicator card differ from the theoretical 
proportionately greater in the com- 
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are too often only guessed at from the indications of 
the vacuum gauge. 


Scale Ut w ! inch 
Fig 5. 





Scale GO te flinch 
Fig.6 





An engine working in the manner described is 
double-acting, and it is therefore necessary with it 
that the pumping should be done during both 
“indoor” and * out-door” strokes. The question 
will, of course, be asked, is this change of pumping 
system practicable, or, if practicable, would it not 
have disadvantages such as would outweigh the 
manifestly great steam economy which would ac- 
company it? We cannot here discuss in detail various 
systems of pumping—a subject to which we may 
possibly revert—we may simply mention that there 
are several ways in which double-acting pumping 
engines—-which are no novelties of course—can 
employed, and are actually successfully employed. 
First, we have the use of double sets of pitwork, 
generally driven by quadrants, the engines being ho. 
rizontal—this can be done with either lift or force 
pumps. Then next, force and lift pumps can be 
worked at different heights by the same set of rods, 
and if the lifts be made tolerably equal the work of 





the engine will be nearly the same on both strokes. 
Lastly, the engine may be put at or near the 
bottom of the shaft, and a pair of plungers worked | 
direct from the crosshead. We do not at present | 
enter into any comparison of these methods, but 
merely point out their existence to show that the ne- 
cessity for a direct acting pumping engine to be | 
double acting if it is to be economical need not be an 
— to our employing economical engines, | 
¢ recently had the pleasure of examining and in- 


} 
| 


dicating one of Mr. Henry Davey’s “ differential” | 
= ing engines at work near Leeds, and he has 


indly furnished us with drawings of a similar en- | 

ine lately erected at East Hetton Colliery, near | 

Jurham. This type of engine is so good a practical | 
embodiment of the principles we have endeavoured | 
to set forth that we cannot conclude this article | 
better than by a description of it. It is interesting | 
both as a direct double-acting compound pumping | 
engine, capable of working with a large expansion, 
and at very moderate speeds, and as possessing a valve 
gear of really scientific design, which enables the 
engine to accommodate itself instantaneously to most 
varying loads. When we saw the engine it was work- 
ing with an initial pressure of 57 lb. (absolute) and 
a (real) ratio of expansion of 5.33. The average | 
piston velocity, not counting pauses, was just 100 ft. 
per minute, allowing for the pauses (which were not 
measured exactly) it would be about 160 ft, per 
minute, and as the acceleration was very nearly 
uniform the maximum velocity would be nearly 
double this, or, say, 5 ft. per second. By calcula- 
tion from the indicator cards (by the method we 
have described) it is about 6 ft. per second, nota 
very large discrepancy under the circumstances 
mentioned. 

In our engravings of the differential engine on 
pages 412 and 4/3, Figs. ] and 2 show its general ar- 
rangement and appearance ; Fig. 3 is a longitudinal 
section through both cylinders showing the ports and 
valves ; Fig. ¢isa = of the valve gear ; Fig. 5 a sec- 
tion at I. and IL, Fig. 4; Fig. 6 asection at III. and 
IV., Fig. 4; Fig. 7 a side elevation of the pausing 
cylinder; Fig. 8 a cross section of the engine 
(low-pressure cylinder removed), showing pausing 
gear, and Fig. 9 a plan of the same gear. 

The general arrangement of the engine is very 
simple, The cylinders are horizontal and con-axial ; 
the high-pressure cylinder is nearest the shaft, the 
low-pressure rods being carried beside it, and all 
these rods are fixed in the same crosshead, to which 
the first spear rod is attached. ‘The steam from the 
front of the high-pressure cylinder passes to the 
back of the low pressure, and rice versd ; there is no 
intermediate receiver further than the communica- 
— between the two cylinders, which is un- 
avoidably of considerable capacity. 

A is the main valve of the high-pressure cylinder. 
It has equilibrium ports cast through it (Figs. 3 and 





5), so that when it pauses in the position shown, as 
it does at the end of every e, there be 
free communication between the two ends of the 
cylinder, and the clearance may become 
filled with steam at a tolerably high pressure before 
the stroke begins. This is necessary to prevent 
waste on account of the very large clearance when 
the engine is working with a stroke a little shorter 
than usual. B is a low-pressure valve of the usual 
kind. The working of the differential gear has 
been before mentioned in ENGINEERING,” but we may 
briefly describe it in this connexion. The 
lever D (Fig 4) is attached at D to the valve rods, 
and receives at C a regular reciprocating motion 
from the crosshead by gear shown in Fig. 1. 
Its other end E is not fixed, but is jointed to a 
rod which has on one end a small steam piston 
F, and on the other a cataract piston G. The 
motion of D is therefore compounded of those of 
Cand E. A lever K works on a fixed pivot at J, 
and gives motion to a small valve H, which admits 
steam to one or other side of the piston F. This 
lever has a small motion given to it at K every 
stroke by an arrangement we shall describe after- 
wards, The action of the gear is as follows: K 
being moved the valve H opens, and steam is ad- 
mitted to one side of F, the motion of which im- 


be | mediately begins. * This motion takes place with 


uniform velocity, and with a velocity which can be 
given any desired amount by the cataract valve L 
shown in Figs. 4and6. ‘The rod FG carrying E 
along with it opens the main valve of the engine, 
which at once starts on its stroke. The crosshead 
immediately sets C in motion, in the opposite di- 
rection to E, and the proportions of the gear are so 


arranged that at some coo the stroke C, moving | Po 


faster than E, carries D with it and closes the high- 
pressure valve, which then remains closed until 
opened (at the opposite end) by E for the next 
stroke. The special feature of the gear is the way 
in which it determines for itself the point of cut-off. 

f a stroke be light, rapid acceleration occurs, C 
moves much faster than E, and closes the valve 
early in the stroke ; if an unusually heavy resistance 
be encountered, C moves slowly and does not carry 
D back until late on in the stroke, and in this way 
the most perfect compensation is made for all kinds 
of varying resistance. If from any cause the engine 
runs away with quite abnormal speed, C moves so 
fast as actually to reverse the valve, admitting 
steam in front of the piston to act as a cushion. We 
understand that this actually has occurred more 
than once, when from some accident to the spear 
rods or clacks the weight of a riding column has 
been thrown on the engine. It has thus prevented 
consequences which, otherwise, might have been 
very serious. 

The ea me Sosy by which the lever J K is set 
in motion is shown in Figs. 7, 8, and 9. The same 
weigh shaft from which C is worked gives motion 
to a rocking lever, Figs. 1 and 2, which at each end 
of the stroke lifts or depresses a tappet at R, Figs. 
7 and 8. This opens the valve of a small steam 
cylinder M, with which is connected a second cata- 
ract N. By these a rack O is set in motion and its 
motion regulated ; this rack drives a pinion on the 
hollow spindle P (working over Q Q) which in its 
turn drives K by means of the screw shown. The 
cataract N affords the means of regulating the dura- 
tion of the pause between each pair of strokes. 
In smaller engines of the same kind the point K is 
fixed during the working of the engine, and the lever 
K J is driven by a link attached between C and D. 
The gear is then so arranged that the valve H is 
opened at the end of each stroke, and the length of the 
pause is determined by the distance through which E 
must move before it opens the main valve, i.c., by 
the amount of the lap. During this first part of 
the motion of E, C is, as before, stationary. The 
cut off valve S, worked by the rocking lever U and 
the adjustable rods T T is, like the pausing cylinder, 
used only with the larger engines of this type. The 
one illustrated has cylinders 34in. and 64 in. in 
diameter and 7 ft. 6 in. stroke ; the engine which we 
saw at work was smaller than this, and had no paus- 
ing cylinder. By the arrangement just described, 
however, a sufficient pause was allowed at the end 
of each stroke for the clacks fairly to close, and the 
engine worked with very great smoothness and 
without the least vibration. The results as to ex- 
eg and velocity we have already mentioned. 

me of these differential engines are work- 
ing direct lifts of over 900ft., and seem to act 


* See ENGINEERING, vol. xix., p. 169. 
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PATENTS.—No. VL. 
NOTES FOR THE GUIDANCE OF INVENTORS, 
By W. Liorp Wise, A.LC.E, 

ARGENTINE REPUBLIC. 
Extent.—1,290,000 square miles. 
Population.—1,870,000. 
me tr alae ae eet ks.—The natural 

roductions are m: wool, cotton, rice, indi 
red tohaenn; enahinenl, madden, cimahens hath, and 
various fruits. 

In the southern districts wheat and maize are 
principally cultivated, and during the last few years 
there been a ¥ satisfactory increase in the 
exports of these g ucts. According to Consul 
Joel’s Report on the Trade and Commerce of the 
Consular District of Rosario, in 1874 there were 
estimated to be 90.325 acres of wheat and 42,139 
acres of maize under cultivation, and the aggregate 
wealth of the colonies of the ince from an agri- 
cultural point of view was assessed at 2,457 ,720/. sterl- 
ing, 284,091/. of this sum representing implements. 

e mineral products are silver, coal, salt, alum, 
and sulphur, and gold mines, said to be of great 
richness, are being worked. 

Morocco, leather, and turned articles from the 
Cordova district, (important) from the Chas- 
comus district, and bone ash are the principal articles 
of manufacture. The other manufactures are unim- 


rtant. 

The principal railway is the Central Argentine 
between Rosario and Cordova, opened for traffic in 
1870, since which date the traffic and receipts have 
been steadily increasing till in the first nine months 
of 1874, with 246 miles open, they had reached to 
nearly 189,000/., and it was anticipated that in the 
year 1874-75 the receipts would be sufficient to pay 
the guaranteed interest without the help a 
Government subsidy. The other important lines 
opened for traffic are: The Great Southern Rail- 
way (202 miles), of which Mr. Thomas Rumball was 
engineer, opened in 1865, and now paying 10 percent. 
dividends ; the Western Railway and its branches 
(151 miles), Government line, and others. The 
Government are now constructing a narrow gauge 
line from Cordova to Tueuman (350 miles), of which 
Mr. Alfred Rumball, M. Inst. C.E., is the engineer 
to the Railway Commission in this country. There 
are other lines with a total mileage of 1682 in course 
of construction. 

At Buenos Ayres extensive sani works are 
being carried on at an estimated cost of 2,000,000/., 
under the superintendence of Mr. Bateman, F.R.S. 
There are 80 miles of tramways in the city of Buenos 
Ayres. 
The telegraph wires of the National Government 
are about 3000 miles in len and there are in ad- 
dition about 1500 miles belonging to the railway 
and other companies. 

There were nine patents granted in 1868, seven- 
teen in 1869, twenty-seven in 1870, and twenty- 
three in 1871, making in all seventy-six patents for 
the four years, or an annual average nineteen. 
Of these, fifteen related to improvements in the 
preservation of meat and the treatment of the hides, 
wool, &c.; nine were granted for sanitary schemes, 
such as the deodorising of cloaca, &c., and the burn- 
ing of rubbish and sweepings; five for improvements 
in tilburies and harness machines ; three for water 
raising devices ; two each for the manufacture of 
gas, for artificial guano, for improvements connected 
with naval architecture, for wire tramways, for ice 
machines, and for kerosene lamps; and one for a 
rotary sag The remainder were principally 
patents for domestic a 

Considering the Argentine Republic as a field for 
the exercise of inventive genius it would seem with 
its immense extent of fertile country to present a 
good opening for any improvements tending to in- 
crease its nf ewe or develop by min Farag ealth, 
but judging from amount of patent i 
whids iste eotiadea. it does not seem that v 
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The sanitary state of the towns is also capable of 
improvement, of the country being 


subject sages iy. | circles genes “wes. the 


consequent upon the marshy nature of the low-lying 


lands. 
laws, &c., relating to Patents.—Law of October 
1l, 1864. Rules and regulations of November 9, 


1866, with decrees therein embodied. Decree of 
6th November, 1868, by which the National Patent 
Office was suspended, and the ent of 

tent affairs intrusted to the Minister of the Interior. 
This decree remained in force till 30th November, 
1870, when another decree was published by which 
the Patent Office was, from the Ist January, 1871, 
to be recoustructed upon the old basis, as established 
by the law of October, 1864, and decrees of 4th 
October and 9th November, 1866. At the same 
time certain persons were appointed chief and sub- 
commissioners. Decree of 10th March, 1871, appoint- 
ing another person to take the place of one of the 
persons appointed by the previous decree. 

Grantee of Patent.—A patent may be granted to 
the inventor or discoverer of the thing to be pro- 
tected, or to his assignee, 

Sulject Matter.—Any new discovery or invention 
in any branch of industry whether invented in the 
Republic, or by a patentee in a foreign country, 
may be the subject of a grant, the following being 
considered as new discoveries or inventions, viz., 
all new products of industry, new means and the 
new application of known means for obtaining an 
industrial result or product. 

The following are not patentable, viz, pharma- 
ceutical compositions, financial schemes, such dis- 
coveries or inventions as have received a sufficient 

ublicity in works, pamphlets, or periodicals, in the 
Republic or abroad, for being worked previous to the 
application for a patent, those of a mere theoretical 
feature, and without any show of their practical 
use in industry, and, finally, inventions contrary to 
morals and the laws of the Republic. 

Searches—Oficial Publications, §c.—It is pro- 
vided that all descriptions, drawings, patterns, 
and models of the patents granted shall be 
kept at the Patent Office (open on ordinary days 
from 11 A.M. till 4 P..) for public information, and 
shall be communicated without charge to any party 
applying for the same, and that copies of the 
written documents shall be delivered without any 
other charge than the paper stamp duty of the 
fourth class. Also that at the beginning of each 
year the Commissioner of Patents shall publish in 
a volume the list of patents granted cies the 
preceding year, together with the descriptions and 
drawings required for the comprehension of the 
patent inventions or discoveries, a copy of said 
publication being deposited at the Patent Office, 
and at certain post offices, for free public inspection. 

It is provided that the officers of the Patent 
Office shall not enter into any explanation of the 
law, nor inform the public either verbally or by 
writing, whether a certain party has applied for a 
patent, and if so, for what invention, the officers 
being only allowed to refer the public to the follow- 
ing documents, viz., the Patent Law, and decrees 
referring thereto, the regulations, the quarterly re- 
ports or annual volumes published by the office, the 
written specifications, drawings, models, and pat- 
terns of the invention or object patented ; they may, 
moreover, if not interfering with the despatch of 
business, allow the use of the works contained in 
the library of the Patent Office, and deliver to all 
parties applying for the same, copies of all the 
written documents, agreeably to the provisions of 
Art. 44 of the Patent Law. 

In no case is an officer of the Patent Office 
allowed to act as the agent of an applicant. 

Application for Patent—Procedure—Costs, §c.— 
All applications for Letters Patent must be made 
by a petition addressed to the Commissioner of 
Patents. Said petition, with a 25 cents stamp 
affixed, has to be delivered at the Patent Office in 
the capital, or at one of the chief post offices in the 
provinces, and is to be accompanied ae description, 
with proper drawings, and patterns (all in "eae: 
or models, and a list of the objects presented. 

In cases where the application is made through 
the post office, applicants may deliver the de- 
scriptions, patterns, and drawings in a sealed et, 
and require the same to be safely fi ed, at 
their own cost, to the Patent Office. 

Applications are to refer to a single chief object, 
with its accessories and applications; they must 


mention the term which the patent is sought for, | viz. 


without containing any restrictions, conditions, 





Seren ans are Ga er et 
and ‘ise title of the in i 


and initialed by the applicant at the foot or in the 
body of the document, 

Powers of attorney presented at the Patent Office 
must be written on stamped paper of the value of 
50 cents. at 

All drawings or-models#-must be marked with 
letters or numbers referring to the written descri 
tion, and vice o Thus the same parts 
various sections of drawings must bear the 
letters and numbers as the pe ae rg 

All drawings, which, according tothe Patent La 
are to be executed in ink and on a metrical scale, 


mH 
Ae 
: 
: 
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view. Such parts = cannot a be drawn pene 
spective must be illustrated by general or i 
plans or sections, The dimensions of the draw- 
ings must be as small as may be consistent with dis- 
— ; Ae eicis ving th 
e copy o rawings accompan 

patent ought to be made on flexible poate for 
easy conveyance, with a margin on the right of at 
least one inch. The other copy which is to be left 
at the Patent Office must be moleue drawing-paper, 
** cloth-paper”’ preferable. 

All models must be constructed of durable mate- 
rials and with great nicety, and must occupy the 
least space possible, ag when for special reasons 
the Patent Office may deem it necessary to point 
out the required size. 

Models made of wood or other weak materials 
must be painted over or varnished. 

Working models are preferred, to enable the 
Commissioners to undérstand precisely the mecha- 
nism of the invention. 

When the invention consists entirely or partly of 
a composition relating to chemistry, the ication 
must be accompanied with a t for 
chemical analysis and for supplying a portion to be 
kept at the office, 

At the time of applying for a patent the applicant 
must by himself or by proxy pay in advance one- 
half of the fees. 

The full fees are, for an original or new patent 
at the rate of 80, 200, or 350 piasters (pesos fuertes), 
according to its being taken for 5, 10, or 15 years. 
For letters of regina or, in other words the 
reissue or confirmation of foreign patents, pay- 
ment is proportional (aecording to the same se 
of fees) for the term 

Applicants must care that their applications 
are in due form and that the documents, &c., 
strictly accord with the official rales and regulations, 
since through any pore vr aoe or wren re 
the patent may be refused} applicant forfei 
at the same time one-half of the sum fed in. * 

The conditions being duly com 
invention or discovery is submitted pully and 
order to the examination of the ony Ragen gs 
whose opinions are to be entered in a 
book of "aameik Tinos tal Poonsietiattoes who 
must possess a special erage Bi the applied 
sciences relating to industry, to examine, 
under the direction of the Comers all ga 
tions or discoveries sought to —— 
grant of the patent de on & ee 

After having taken of the 
missioners, the Co or 
refuses the patent, still leaving an open to 
the applicant. 

If the term applied for exceeds vs 
applicant is directed to the Minister of 
for ulterior decision, irom which decision 
no appeal. On the refusal ofa the 
tion with the resolution mar 
and a copy of the written @ 
are to be returned to the ag 
being kept locked at office. 

patent, the 
Letters Patent 






pay aE ne grant — 
on the issue of the I to stamp 
duty of 25 pesos, i.¢., 95 silver or Spenish dollars 
e patentee is bound, on the issue 
patent, to accept and sign bills in common 
another individual — the a 
e of), as collate ‘or the ent 
reel instalments when Sacsune tue. 

Said yearly instalments are effected as follows, 
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All patents or certificates (as to which latter 
see below) are null and void that have been ob- 
tained under a fraudulent title, not 


p iscovery or invention was 
already in operation in the Republic. 
Alterations—Improvements, §c.—Improvements in 
patented discoveries inventions entitle their 
apply for a certificate of addition, 
aed for a longer -_ 
original patent to run, it does 
hen that time has 
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reer eeryine: gnc ealumamatmaa which such 

a patent 

por igo ears ae orn to Tie aes 

as patents, with the exception of the 
having only to pay one- 

oi echet ae Oe patentee one half of 


When such certificates of addition have been 
rrapereck * wom naira iginal patentee, they 
on their owners t — — 
working their invention, except under the condi 
of paying a to the i ; inventor, the 
amount yn orga le to be fixed by the Com. 
Sapeoreinnat undid the ate oecisheal 
the part i 
invention, 
inventor has the option between 
this i 


working the 
improvement jointly 


E 


the improver ; if he chooses 
the latter, a patent of addition will be delivered to 
him on the same terms as to the improver. right of 

i to 


unless they come to some arrangement 
themselves, no patent will be issued to 


Assignments, Fc. — All patented in- 
ventions must be worked Jitsin two years from the 


Hit 
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VALVE GEAR FOR COMPOUND PUMPING ENGINE, AT THE EAST HELTON COLLIERY. 
CONSTRUCTED BY MESSRS. HATHORN, DAVIS, CAMPBELL, AND DAVEY, ENGINEERS, LEEDS. 


(For Description, see Page 410.) 






Fig.d. 
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MOVEMENT OF AIR IN PNEUMATIC 
TUBES. 
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to J 
carriage bearing two electric magnets, i 
nexion with the indicator in the tube, and the other 
second-beating electric clock. Each armature was termi- 
nated , & point, which reproduced on the smoked 
per the oscillations of the palette. Motion was given to 
pro- 


he by a cord and weight. The carrier, in 
along the tube, closed the circuit on striking the st 
ducing a deflection in the straight line traced by one point 
on the smoked paper. The other point produced a 
indented line parallel to the former, each indentati 


It was made of wrought iron 2.52 in. in di bs 


of 16 ft. 4} in. ; and connected the central station at Rue 
de Grenelle, St. Germain, with that of the Place du Théatre | 
i practically level, with a few curves of | and 


Francais. It was 
a ; and was laid partly in the 
subways. 

Five indicators were employed ; their positions, distances 
from the Rue de , and the poled eteugied in the 
transit of the carriers, &c., being as follows : 


ground, partly in 








Bees. 

| = 

178 

iods of contact with each indicator 

, -» 2.8 secs., and 2.9 secs. This practical 

identity was not accidental, but followed the general law, 

that the ratio of the periods of transit over two equal dis- 

tances chosen arbitrarily on the line was, in the uniform 
period state, independent of the pressures. 














THE STROUSBERG BANKRUPTCY. 
i t of the Times gives the follow- 
err Dielitz, the 
Court, 


man address possesses much 
. The leading facts stated by the commissary are 
+ .GS the beginning of 1870 the debtor was at the beight 
“* At was a 
of his commercial career. He was engaged in construct- 
ing the great Roumanian Railway network, as well as a 
number of other lines in different parts of the country. In 
H he had the North-Eastern in hand ; i 
Bres yevo ; in Germany, the Halle-Sorau, the Han- 
over-Altenbeken, and the Berlin-Posen lines. Besides these, 
he had aequired other railway concessions which were to 
be begun incontinently ; he had just formed a large engine 
manufactory at Hanover, completed the 
market and slaughter-houses, and was increasing and re- 
0 ising his iron works at Dortmund and Neustadt, not 
| to speak of other establishments on a less gigantic scale. 
Not satisfied with these un ings, he purchased 
the southern citadel of Antwerp, paying 3,500,000f. as cau- 
| tion money, and was preparing to cover the area of the for- 
} alesse with dwelling houses, forming a new quarter of 
the town. 
was surprised by the outbreak of the war between Germany 
France. The blow thus inflicted was terrible, and he 
never recovered it. Exerting himself to the utmost, he, in- 
| , succeeded in carrying on his railway lines, and before 
| the end of 1870 com the eS oe. 
| nian Railway, as w on meete of the -Sorau line and 
} the whole of the Berlin-Posen line. But, as the railway 
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Name or Srarron. 





Distance from commencement. 
Distance between two indicators 


Times of transit 
Time between two indicators 


Mean speed per second 


| 
' 


| Terminal | | 
| Station, | | 
| Ruede | | 
Grenelle. | wg 


S 40-8 4-<9 5 


Théatre 
| Frangais. 


+ 


Rue de 


| Solferino, Solferino, 
2 Rivoli. 


No. 1. No. 2. 








ft. in. 
2628 344 
968 9f 
secs. 


ft. in. 
| 5413 14 
| 2784 9} 
| gees. 
| 136 
79 
} 


ft. in. 
6704 8 
1291 533 


secs. 
167 
31 

ft. in. 

42 8 


| ft. in. ft. in. 
| 9 10} 35 14 





The experiments showed, that at the moment when 
transmission commenced, the gauge index first fell, and 
then rose till it reached a fixed point, always lower than 
the initial pressure. Also, that the speed of the carrier 
gradually reached a uniform rate, the slight increase at the 
end of the ioosnan be ing been due to a secondary cause 
not affecting the result ined. 

In other experiments the action of two carriers having a 
common movement in the tube was examined. The first 
carrier was stopped in the tube, after a transit of six 
seconds ; the second was then despatched, and from the 
period of contact of each with the studs, the following data 
were obtained : 





Position of Indicator. | iw Corcier. een 
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0. Rue de Grenelle 
1. Cellar , 


+IBSRr. 
wovroso 


too 








directors whose lines he constructed were paying him with 
shares, which in the financial depression caused by the war 
could only be disposed of at a considerable loss, millions the 
debtor had counted upon were never realised. Other 
millions were lost ” the shareholders of the Brest-Grayevo 
line discontinuing the pa: t of instalments. If t 

accidents went far to he inevitable, the 


Roumanian § 
—— the oo ~ the debtor, almost unlimited up to 
S71, was shaken. The expedicat be then resorted to for the 
payment of the Roumanian i was the formation of 
to 
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Bohemian works. 

and of the i 

funds. In Septem’ i 

finish the Hanover-Altenbeken Railway for a consideration 
but he finished and for traffic the Halle-Sorau 
Brest-Grayevo lines. In 1874 he concluded an agreement 
with M. ff, the Russian 7 contractor, in 
ages witht hort Sada ot ti we ony out 
riages m a very 8 me. To out 
this contract he further enlarged his Zbirow manufactory, 
and purchased another rail i 

Bubna, near Prague. e 


In the midst of these gigantic speculations he| the debtor 


factory, 
three more i of an important nature. Early 
in 1875 he acquired the Mehltheur-Weida Railway from 
ee ane: enaneng complete the line for 1,700,000 
thalers’ worth of s ” ‘ shares proved a drug in 
the market, and the line turning out deat loss, ually 
went down from 35 to 0. There were about 300,000 thalers 
more required to complete the line; but, as the con- 
wtih i Ickeed, the tpisiel sommoasy tat there et 
with it. R t t 
it his duty to suspend traffic. Soon after the ounierion 
of this unprofitable business the debtor undertook 
the construction of the W Valley Railway, in 
Hu , for the sum of 6,480,000 florins. He had 


near 


debentures with which he was paid 


y completed this railway, although the 4 cent. 
id remain ex ated from 
the money market. His eff i i issi 


company, to which he handed over his German 
The capital of the 
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ness to yield up this manufactory to her husband’s creditors, 
but its value in a case was doubtful. 
debtor owned in Germany e la 
Wat Diepensee, : hal 
orinen, ‘ 
to i lla, with « good deal ot belidiae Meebo ce, 
and vi ith a at 
— ia.o18.1s 5 the mortgages 
ma’ at 9 y , as 
to 13,818,880 marks, the utmost the creditors 
realise by sale was about 3,000,000 marks. The 
Iron Works with the landed estate of Xaverlah, as 
divers iron mines in the Pe poe and Harz and the. 
Iron Works at Dantzic, been pe ed the 
recently-established company, of which he 
shareholder ; but their actual extradition to 
had not yet been made. The personal 
in Germany, as far as could be seen, consisted 
ing items: 1. Cash, 22,000 marks; 2. A share i 
logical Garden Com of 750 marks ; 
mated at 60,000 marks ; 4. Furniture in the Berlin 
70,690 marks ; 5. Objects of art in the Berli 
34,000 marks ; 6. Cooking apparatus, &c 
Adding to this some minor mints 
218, marks, against ‘ claims 
workmen, &c.), reaching to marks. 
they could not but arrive at the conclusion that the li 
tion of the case would cusuny Simmaiiree ex five 
end of which creditors mi 
tion of their demands. It be different were the 
debtor free, and in a position to i 
os reconstruction yo Ayn _- 
Their special commissary it hi imary dut; 
to do all in his power to obtain Mr. Sheonsbetg : 
from a debtors’ prison in Russia.” 


: 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s aoe 
market opened firm at 60s. 4}d., and the price quick 
vanced to 61s. On Friday the market continued firm, and 
61s. 3d. was paid, closing buyers, and sellers asking 61s. 6d. 
The market was again on Monday morning, but onl 
a small amount of business wasdone. As high as 61s. 74d. 
prompt cash was paid, as also 61s. 9d. fourteen days, and 
61s. 74d. one month kool ae c et nie 
makers’ prices, nor was t) any in t 
afternoon, sellers 61s. 7}d., bayers Gls. 44d. Yesterday’s 
market was very steady, and a moderate amount of busi- 
nous mee Seve Sa the a4 * ape 
month open, 6us. 104d. + prompt cash, closing 
sellers at the higher , With buyers 14d. 
No business was reported in the afternoon. The warrant 
market has been steady to-day, and prices a shade better. 
A few lots changed hands at 6ls. 3d. prompt cash, and 
61s. 74d. one month open, closing sellers over at the former 
with buyers at the latter price, Only a small amount of 
business was done, and there was none reported in the after- 
noon. A considerable quantity of iron continues to be taken 
from Messrs. Connal and Co.'s stores daily. The stock was 
reduced to 67,035 tons on Monday evening. Some makers 
are disinclined to sell at the present low prices, and the 
tendency is for the furnaces to be put out of blast. One of 
the Summerlee furnaces was blown out last week, thus re- 
ducing the number in blast to 114 as oe 120 at the 
same time last year. The following are the official quota- 


tions for makers’ iron : 


No.1. No. 3. 
8. d. s. 4. 
G.m.b., at Glasgow 626 610 
Gartsherrie. ,, «.. 730 659 
Coltness x 776 60 
Summerlee os 700 626 
Langloan ” 730 630 
Carnbroe me 666 626 
Monkland is 626 6190 
Clyde aes 64.0 620 
Govan, at Broomielaw _... 640 620 
Calder, at Port-Dundas ... 70 640 
Glengarnock, at Ardrossan 690 40 
Eglinton : 630 620 
Dalmellington _,, me 630 620 
Carron, at Grangemouth ... em 6Bé — 
Ditto, ditto, specially selected 676 — 
Shotts, at Leith... - it 726 626 
Kinnell, at Bo'ness 640 610 


(The above all deliverable alongside). 

Bar iron... os 81. Os. to Sl. 10s. 

Nail rods __... esi pe «.- OF On. : 
Last week’s shipments amounted to 10,879 tons as against 
13,700 in the corresponding week of last year. 

The Coal Trade.—In house coal and steam coal there has 
been a better demand, together with an increased price 
during the last week throughout the Glasgow district. 
There is little or no improvement in the other varieties, if 
we except gas coal, which is decidedly firmer in price. 
Throughout Ayrshire there has lately been much — 
regarding the scarcity of coal w , and the merchant 
who have hitherto depended upon the western pits for their 
supplies have, in some instances, had to send their orders 

hs nt. The trade is active in Fife and Clack- 


mannan : 

Fife ports, as also at Leith, Granton, and Grangemouth, 

there have lately been large . Dundee is also 

detog 0 goet. Gant te ts Yas oS Nt oat thon 

there facilities ber gong 

at Tapport on the Fiteshire side the river Tay — 
ities for qui are 


despatch “a aga more 
than counterbalance the extra charge of 2s. per ton that 





of ‘ 
Cenueting coeeentaly SER any gut en the Dette pushed on 


Progress 
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ft 





taking to ae eoennen nee eopnenaes 8 and 
fraction tothe junstion wih the Hoss sad Mon- quantity 
mouth Railway at also the branch to Drybrook- else- 
road, for serving ‘the district of Cinderford and by 
Bilson, were opened for passenger traffic on the 23rd of 
September re eT ee ee forthe 
the damage done to the line by the floods in July ha 8, the 
been thoroughly repaired. directors are informed thet by 
cotietactery programs has Lecs.Guney aay => Severe Blige in 
way ‘ 
Trade at Cardiff.—The shipments of coal and iron dari 2 
pope eyo ly 
were a over 
16,000 tons coastwise. This is a falling off in the week of 
about 10,000 tons. The Mediterranean took of the v9 
uantity sent to foreign ports about 26,000 tons, and the direct 
h 11,000 tons. The East Indian ports took | & abroad. 
pat an by wert Beige Indies pga ey The docks are barn 
quite full, but a large proportion vessels are light 4 
and waiting for orders. ty Bees 
Bath.—The Great Western Railway Company are about . 
|| to commence operations for building 4 new goods station | aya with 
Bath. i country. is of 
Gwendreath Valley Railwoy Company.—IntheChancery | cast iron, the portion from the trunnions forward being 
Division of the High Court of Justice, the case of the Gwen- ee eee this material. At the breech-end the 
dreath Valloy Railway Company, came before Vice-Chan- | gun is lined with a steel tube as far as the trunnions ; and, 
eellor Sir H. Malins. Mr. Glasse, Q.C., said thi was an|in order further to strengthen it, according the 
ication for the’ winding of, the gaan Mr advocates of this system, a series of steel rings is shrunk 
s, Q.C., said he had no o' to er, pro-| on the breech, reaching as far as the trunnions. Here 
it was not drawn up for a fi ice- | therefore, is a combination of two treacherous materia] 


! 


would be made, but it would not be drawn up for a fort- ust lead to 

; trustworthy material is added a complicated system of 
Rhymney —At Bi six furnaces are in blast, and eS Le #0 constructed 
fair quantities of pig are being made and disposed of. which failed lately at Gaeve bares. viotensiy, aoe 
Neath and District Tramway.— This new system of | Feing killed and others being injured, thongh the gan was 
tramways has been opened fortraffic. The lineis well laid, | not bei subjected to sny extraordinary test, but. wes 
and hly pitched with stone h forming 4 | being fired as on service. It is only fair to conclude, 
much harder hter road than local of ordinary therefore, thab she quae in sea in the French navy, being 
vehicles have ever yet had the of using. The | identical with that which burst, are liable to behave in a 
rails are, of course, ved, the inner of the metals | similar manner. As far as the experience of fifteen ra 
being indented in the usual. manner. ) tram cars, of ean be relied on, no such accident can possibly happen to 


which there are six in use, are of the most 
affording comfortable accommodation inside and out ; they 





run a are 80 y as ty oy mounted by 
passengers. car is wn © horses, a power 
which the ients will always demand when the cars are | THE Lare Mu. VigNoues.—The remains of this well- 
anything like full. The chief stopping place is ite | known engineer interred at Cemetery 
St. David's Chureh, and from here cars run every half-hour ‘ 


or twenty minutes to Britton’ferry and Skewen. 


The North Wales Coiliers.—A colhers’ strike in North 
Wales continues, men being now out. At 
the Brynbo poy where w: has been resumed, 
are protected by the police from the intimidation by 
men on strike. 

South Wales Trade.—The South Wales coal and iron 
trades are becoming still further , and it is ex. 


that the winter will be an extremely trying one for 
oth masters and men. A ramonur is euiekae Minehion 
that in a short time the Blaengwawr coal pits, as well as 
the pits at Cwmdare, ing to Messrs. will be 
closed, or partly so, as the output far exceeds the demand. 
Trade at these collieries has been exceedingly quiet for 
some time past, and there are at present no signs of im- 
provement. 


es 


St. David's CoUlieries.—The of work 
at these collieries is quite a boon to the inbahitants 
3 ideri which prevails every- 





has to be paid at Dundee. It is confidently 
when the Tay Bridge is compieted, Dundee 
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STONE. BREAKING 


MACHINE WITH WROUGHT-IRON FRAME. 


CONSTRUCTED BY MR. H. R. MARSDEN, ENGINEER, LEEDS. 











In the course of an interesting paper on “‘ The Saltpetre | 
Deposits of Peru,” which appeared in our number of the | 


29.h ult., page 348, the author, Mr. George F. Cole, referred 


to the successful employment of Blake's stone-breaking ma- | 
chines for breaking the “ caliche,” but at the same time | 


remarked upon the difficulty which bad been in some cases 


experienced in transporting the heavy parts of these ma- | 
chines to their destinations. This statement led Mr. H. R. | 
Marsden, of Leeda, to write to us and explain in a letter which | 
we published on page 377, ante, that he had for some time | 
made a special class of these »tone-breaking machines having | 
wrought.iron frames constructed in parts of a weight not | 
exceeding 3 cwt., so that they can be readily transported | 


by mules. Of one of these wrought-iron framed machines 
we now publish engravings, this machine having an opening 
of 10in. by 7 in. at the mouth. 


I'he frame is composed of the wrought-iron main bars 
A A, forged with a solid head at each end and planed for | 
the cast-iron block a, to bear against, this block forming | 
the backing against which the fixed jaw H is bedded. The | 


wedge N is planed at the back and takes its bearing against 
the heads of the bars at the opposite end, so that these bars 


receive all the strain due to the crushing of the ma- 


terial. 

The jaw-faces, being composed of metal which is too hard 
to be dealt with by cutting tools, have wrought-iron bars 
1} in. square imbedded in them in casting, these bars being 
afterwards planed. The bars forming the frames are put 
into recesses formed in the four corner brackets or standards, 
and the end plates a are dropped in between the bars in 
vertical grooves or dovetails. Four through bolts fasten 
the whole framing together. The top casting L, car- 
rying the swing jaw and main driving shaft, is then put 
on; this casting is notched between two raised portions on 
the top bar. A flat eyebolt R,, on each side, encircles the 
jaw shaft, passes down the inside of the frame into a 
cross piece put below the bottom wrought-iron bar, and ter- 
minates in a 1} in. end fitted with a nut asshown. These 
eyebolts bind the sides of the machine together. The ope- 
ration of the machine is similar to that of any other Blake's 
stone-breaker and is too well known to require description. 
For many situations these wrought-iron framed machines, 
which are made of several sizes, will, from the ease with 
which they can be transported, be found very convenient. 


Pe 


Swepise Orpwance.—The Swedish Commission will 
send to the American Centennial Exhibition at Philadelphia, 
two heavy pieces of ordnance—one weighing pueda of 
30 tons—of a new and improved pattern. 





subject until Colonel Cox's report has been published. 
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FLANGED PULLEYS. | periphery only. Pulleys thus formed present to the un- 


THERE are some places where the use of flanged sides to | accustomed eye of a machinist a somewhat strange look, 
eal ob cen foes frst, Woe | od cetera olee cardan ie esas 
, governor, whic | : - em 
Lf FD Cy SE = ye 
lemands an application orce sufficien @ balls | 0 : 
from their position of rest into their place of rotation in the | “ded that long belts, whether on flanged or plain-faced 
very short interval of time of starting an engine (which | pulleys, had best be crossed for regularity of velocity and 


starting is generally without work upon the engine), flanged Co SF wade Nee aa ae a hag well as for 








Lonpon AssocIATION OF FoREMEN ENGINEERS AND 
DravGHTsMEN.—At the sitting of Saturday, ber 
4th, Sir John Bennett will read a on “Phe History 
of Clocks and Watches, and the Modern Modes of Mann- 
factaring them,” illustrated with specimens and drawings. 
Mr. Joseph Newton, A.I.C.E., will proaide. The place of 
meeting is the City Terminus Hotel, and the hour 8 p.m. 
Non-members are invited. 


pulleys are almost essential to keep the belt from ang BP ae seme phase ee F wether he 
the edge of one or the other of the pair of pulleys. For | Exhibition building has been placed inposition ; this marks 
tightners on some classes of machines and for er of course, a notable point in the progress of the construc- 
the same necessity exists. In such cases most inists | tion of the building. i between the eastern 
iven the building 

lied in with iron 





immense 
have, how , i and western sections which has hi 
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HORIZONTAL BORING MACHINE FOR REVERSING SHAFT ARMS. 


CONSTRUCTED BY MESSRS. SHAW, HOSSACK, AND 00O., ENGINEERS, MANCHESTER. 





Or late years it has become very much the general | 
custom to construct locomotive reversing shafts, brake | 
shafts, &c,, with the levers forged on, and it is for setting 
out, boring, and bossing the levers on such shafts, as well 
as for performing miscellaneous work, that the machine | 
which we illustrate above has been specially designed, this | 
machine being one constructed by Messrs. Shaw, Hossack, | 
and Co., of Openshaw, near Manchester, and shown by them | 
at the late Cheetham Hill Exhibition, Manchester. In | 
this machine the shafts to be operated upon are carried in 
adjustable centres fitting in the movable standards shown. 
The machine consists of a self-acting boring head, mounted 
on a T-grooved table 18 ft. long, this table also carrying 
two brackets for the boring bar, two clip chucks for holding 
work in position, and the two movable standards already 
mentioned, fitting in the grooves of the table, these standards 
being provided with adjustable centres for carrying shafts, 
and serews for raising and lowering the latter. This ma- 
chine is also fitted with a self-acting variable feed with clutch | 
for disengaging, and long shaft and sliding hand wheels for 
adjusting the bar and cutter to the work at any position on 
the table. There is also a top-driving apparatus with stop | 
motion. The operations with this machine are as follows: | 
A sheet-iron template is made (similar to that shown in 
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Fig. 1 annexed) with the several centres, angles, and shapes 
of arms of the shaft accurately marked, and with a nib A 
at the bottom, fitting in the centre groove of the table of 
machine, When setting out the shaft, it is swung between 
the adjustable centres, and marked off by means of the 
above-named template, one arm after the other, the shape 
of the arms being also marked. The template is kept 
always in the centre groove, by which means the workman 
is enabled to see at once whether the several arms will clean 
up, and the setting out of the shaft is thus accomplished at 
one operation, and without chance of error. 





| chances of error are reduced to a minimum. Several of the 


| fulerum of which is in E and can be raised and lowered so 







When boring the arms, in order to set the shaft the re- 
quired height for giving the different lengths of arms 
gauges are made the exact lengths of arms, and these are 
applied between the table of the machine and the 
the centre brackets, which are planed, and which planed 
surface measures the same distance from the centrer, as 
the centre of the boring bar measures from the table of the 
machine. This is shown by Fig. 2 annexed. 

If preferred the faces of the standards may be indexed. 
Thus nothing is left to the workman to measure, and the 


machines we bave described are now in use at some of our 
chief locomotive works, and they do their work well, and 
save much trouble. 








REVOLUTION INDICATORS, 
To THe EpiTor or ENGINEERING. 
Sir,—Allow me to show you another sketch of a revolu- 
tion indicator. A is half a pinion moved by the engine 
rotating between a pair of abel; to which it imparts a 
reciprocating motion of uniform speed and alternative 
direction. ‘This reciprocating motion is communicated to 
another pair of racks C by means of a double lever D, the 











fore the number of revolutions made by the 
anges arg Ne ere es ae 
have use of the weight W. If the cir- 


constantly to the arm N downwards, and the ratcbets, 
driving w ms teens © ewes 5. Seer 2 
longer that in case engine moves gradually 
slower, the wheel K wo Ue pees, ens 
moved by through the M; pinion 
ors Eis daibiavaa some an tee toeed 
immediately proceed in this ion as soon as the speed 
of the engine not, through the ratchet motion, drive it 
a x 


I am, Sir, PN s 
Heilbronn, November 10, 1875. ee 
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WASHERS. 

» ee he ant 
1m,—Can your readers give me € 

and seguivel of a weaber ins i 

facturers consider that if the 

and the nut faced, no washer is needed, 


and that too in 


bolt ends nea y they bed J — " 
urpose, of course better be omitted always. 
Yours obediently, 

Nur anp Waser. 


November 24, 1875. 





“THE MECHANICS’ GUIDE.” 
To THe Eprror oF ENGINEERING. 

Srz,—You will, I feel assured, give me space for a reply 

to your review of October 8th. ; 
{ teve ue ight and make no claim to immunity from 
have an unquestionable right to tem te 
. Public eriticiam which disreg ‘ds this 
condemnation, is 


of journalism but it : 
tion,” it ‘‘ o’erleaps itself and falls o’ the other side.” 


When I first read the review I thought there was a good | reduced 


deal in it and that I must have been unpardonably pre- 
sumptuous in venturing upon publication; but a second 
and more careful . 

to bo, Sar the most ‘part, ealy 0 alaplay of Heerary Sreworks 
to be, for the most : a di itera or’ 
after all. It contains many di y, pocwcer but very 
few actual objections. Throughout, in his haste to pass 
judgment, the writer overlooked my simple character of 
compiler, and while thinking he was putting the extin- 
guisber upon me he was really condemning established 
authorities. I am unaffectedly grateful for sincere criticism, 
but what respect can be given to the utterances of a reviewer 
who, in an article containing fifty-two sentences, occupies 
forty-seven of those sentences with sneers and sarcasm. 
That may be smart writing but itis not criticism ! 

Iam afraid of oceupying too much of your space and 
must therefore content myself, in relation to the greater 
part of the review, with pointing out that those passages 
in the book which relate to notation are taken from 
CoLenso's ARITHMETIC, and that the various rules of com- 
putation to which objection is made are taken verbatim 
from a work of wide reputation, ‘‘ HasweL’s MecHanics’ 
Pockxer Gurpr” (see pp. 16, 17, 380, 592, 598, 595, &.). 
The Table showing the approximate useful effect of an ordi- 
ary locomotive at different velocities is taken from 
“Scrrpner’s ENGIngERS’ AND Mecwanics’ Com- 
ranion,” page 196. Sothat if I err lam in very good 
company. ‘These remarks dispose so far of the greater 
portion of the review. 

Since publication I have found errors in the book, many 
of which are in part aceounted for by my t distance 
from London, and the consequent increased difficulty of 
correction. In the chapter upon Heating Surfaces, under 
the rule for computing the heating and grate surface re- 
qaired for a given evaporation, or volume of cylinder and 
revolution, at and from the fourth line from the bottom of 
page 189 there is an important omission. It should read 
thus. ‘Coal 30 lb. per hour per square foot of grate 
(Blast or Exhaust). eink of steam 30 1b. (mercurial 
jauge) and 20 revolutions of the Engine per minute. Fire 
ond Flue Service’ (sie): “(archesor flues and aa: 
For every cubic foot of steam to be expended in the cylinder, 
for a single stroke of the piston (computed only to the 
point of cutting off) the length of the flues and steam 
chimney not exceeding 55 or 60 feet, there should be from 
26 to 28 square feet. (Arches or flues and tubes) Hori- 

mtal return. The length of the tubes and steam chimney 
not eaceeding 30 or 35 feet there should be from 29 to 32 
square feet. Vertical WaterTubes. From 32 to 35 square 
fet. Grates. For every cubic foot of steam as above there 
s ould be from 1.15 to 1.35 square feet.’ The same chapter, 
after the third line on p. 190, should read thus. ‘Fire and 
Flue Surface. For every cubic foot of steam to be expended 
in the steam cylinder, for a single stroke of the piston 
(computed only to the point of cutting off) the length of 
the flues and steam chimney not exceeding 55 to 60 feet 
there should be from 101 to 108 square feet. Grates. For 
every cubic foot of steam as above there should be from 
1.5 to 1.7 square feet.” The rule to compute the power 
of the wedge (p. 164) should read thus: ‘‘ Multiply the 
weight or resistance to be sustained by half the depth of 
the back of the edge”’ (sie) “‘ and divide the product by the 
1 ngth of the wedge,” 

I have now noticed all the specific objections of the re- 
viewer. If he had to be more explicit I might 
have been able to satisfy him that I have not been so eulp- 
ably careless as he describes and implies me to have been. 
I shall take care that, if the book reach a second edition, 
the greatest vigilance shall be exercised to supply omissions 
and to correct blunders. 

It would be a great presumption on my part to conclude 


that oe Se is competent to review this book, to 
the other journals which have spoken of it are |, 
ame : 


and that } 
mistaken ; but he calmly 
“The Builder,”’ “‘ The 
Journal,” and other res; journals. 

thing refreshing in the t hness and relish with which 
be has gone to work to ish meand my book. One feels 
as if one were involuntarily taking a in a stiff game of 
snowballing. The reviewer piles up his stores of ammuni- 
tion in the shape of , or sarcastic, or contemptuous 
phrases, and then flings about with as much 

and gusto as a schoolboy piles up his snowballs ond pale 
everybody within reach. 


h-poohs the opinions of ** Iron,” 
English Mechanic,” “‘ The Mining 
ble j There is some- 


flanges are faced | ; 


from the established practice 
Scents itoclt Like “ vaulting ambi- | g 








NOTES FROM CLEVELAND AND THE 


NORTHERN COUNTIES. 
MrippLesBroven, Wednesday. 


in consequence of many 
having closed for want of orders. is 
any improvement in the pig iron trade until next year. 

The Finished Iron Trade.—As the winter approac 
the finished iron trade dwindles into a more 
condition. A rail order for bea London Poa os 
Western Railway Company, which was expected 
been ‘placed in ‘the Cleveland district has been secured 
by a 

land the orders are being rapidly completed, and there 
are few renewals. Ts addition to the general depression 
the rumours of financial difficulties, to which ped gamed 
called attention, are assuming a more definite unsatis- 
factory shape. It is, however, gratifying to know that the 
commercial men of Cleveland are doing their best to help 
each other, and it is that the threatening troubles 
will in a great measure be averted. 

Stoppage of the Erimus Iron Works.—It will be recol- 
lected that about three years ago, after Mr. Danks had 
raised such high expectations in the ironmaking world by 
his process of mechanical puddling, the Erimus Iron Com- 
pany erected works between Stockton and Middlesbrough 
for the purpose of puddling iron by machinery. The com- 
pany had many ditheulties to contend with, and the 
as to their success were varied and unsatisfactory. A 
short time ago it was announced that the manager of the 
works, Mr. J. A. Jones, had patented improvements in the 
Danks furnace, and it is now stated that mechanical pud- 
dling is a cial . Unfortunately just when 
the great secret was about to be illustrated in a practical 
manner the state of trade and other circumstances have 
compelled the company to close the works. About 300 
men are this week thrown out of employment. The cre- 
ditors have been informed that a statement is being pre- 
ya and that a proposition will be made by the company. 

t is hoped that some arrangement will be carried out which 
will result in the immediate resumption of work. 

Shipbuilding and Engineering.—These two branches 
of industry are still in a depressed state. A large number 
of men are idle on the banks of the northern rivers. It is 
not a little surprising that at South Stockton, in the face 
of such bad trade, the rivetters and others have struck. 

The Coal and Coke Trades.—Several of the collieries in 
South Durham are idle. The coal trade prospects are 
cheerless. If even the efforts of the coalowners in Nor- 
thumberland to reduce the wagers of the miners succeed, 
it is feared there will still be a large number of men out of 
work, owing to the falling off in the demand for fuel. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Rise in the Price of Coal.—It is stated that the pro- 
prietors of the Kilburn Colliery have advanced their pro- 
ductions by ls. per ton, best coal being now 18s. 6d., hard 
—e 17s. 6d., and slack 13s. 6d. per ton at the pft 


Proposed new Line of Railway.—It is stated that a pro- 
ject is afoot for promoting the ion of a line of 
the ling women t ‘ied p ‘the Bradford 
the line wo in at a speci int on the 01 
and Thornton Railway, yn Re taken to Ovenden 
and thence to Halifax. At the latter town there would be 
a high-level station. Thence a tunnel would 
the town, and so in the ordi way to Skircoats 
where a high viaduct would be to 
over the Calder Valley. At this point 
dersfield would be ee out, the i 
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German Enornggerinec.—The German Na 
ment contemplates the construction 


Belt 


of course, be computed by millions 


in Wales. At all the works in the North of | Holstein deep enongh 


of a 


Coa 1s CanTEerBuRY (N.Z.)—A vast coalfield seems to 
underlie the whole of the 


Zealand, from the Buller 


of Canterbury, New 
This 


southward to the Grey. 


field is now being worked to a sufficient extent to su 


steamers 
steps are now 
colony to still 


P Co., Chelsea 


ing at New 


Zealand west coast ports ; 


ing taken to turn the coal-wealth of the 


greater account. 


Macuine.—A trial 
machine took place on 
Ransome and 


being about 4in. The entire absence 
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be armoured on the bows. They are 
to guns, or at any rate armour- 
Their size is to be limited to 1000 tons—w. 
measurement or displacement is meant is uncertain 
—and it is stated that they can be built for 50,0007. 
apiece, or for one-tenth of the cost of the Inflexible, 
As these vessels are to fight by ramming, and 
perhaps—though this is not stated—by di 
lovolens, is clear they must expose a great 
more than their bows to the enemy. Except during 
the few seconds of actual to ram, they 


single shot, just as though they were totally unar- 
moured. This fact—which we assume needs no 
further argument for its establishment—is impor- 
tant, because the only points which seem to 
distinguish Mr. Brassey's proposal from others | 
since condemned are the use of the ram ins 
| of artillery fire, and the pretence of emeng ee 
. | ironclad flotilla instead of unprotected ships. The 
latter claim its author will probably be glad to give 
up, when, challenged to po an how he is going to 
combine the qualities and dimensions he speaks of, 
and his scheme will then be nothing more than that 
put forward by Colonel Strange some three years 
ago, with the difference that the flotilla of “ 
swift, handy, unarmoured ships” will fight with their 
stems instead of with guns, and must there- 
fore be more heavily built. Naval officers of the 
kind whose opinion carries real weight in the pro- 
fession, are perhaps not so indifferent as Mr. Brassey 
about artillery fire, and might insist upon having it, 
and in that case the rams, as compared with the 


ox} ‘gun carriages,” would have to be still heavier, 


Steam Economy in Pumping En- 


Pe webeereeensceneeesenes 


Movement of Air in Pueumatic 


Tu 
The Strousberg Bankruptey . .. 


costlier, and less numerous, 
It is nearly three years since Colonel Strange’s 
so | proposal was discussed in these columns, and con- 


40 | clusively shown to be absurd, and his vessels im- 


Horizontal Boring Machine... .... 


az ible. Since then we believe nothing has been 
sewer of them, and we certainly did not expect to 


{2 | find them revived by a writer usually so sensible as 
#6) Mr. Brassey. The simple fact is a 1000-ton 











Tempering Polished Steel 
The Mechanics’ Guide” 








We give with the present number a double-page 
a double-bogie Locomotive (Fairlie’s Patent) for the 
New Zealand Railways, 8 ft. 6 in. Gauge. 
tion of this Plate is postponed till the publication of further 
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LARGE V. SMALL SHIPS OF WAR. 

Mr. Brassey's recent letter to the Times does not 
fulfil the promise which he gave some time back of 
becoming a really valuable critic of naval affairs, 
and we should hardly think it req 
discussion were it not that it has been made the 
text of much writing since. It derives importance, 
too, from the general accord between ihe writer's 
views and those of the 7imes, which are calculated 
to work quite mischief enough without the support 
of a man so sensible, and usually so practical, as 


Its argument, which is familiar enough, 
wah tere os Actions are likely to be 

uch less artillery 
and torpedoes, than 





vessel possessing the qualities he speaks of is an 
absurdity. Extreme “ facility in turning” implies 
shortness, and unfavourable lines for speed, and 
consequent large engine power and coal supply. 
Power to ram with safety to herself implies great 
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structural strength and weight, and unless all the | nothing of 


safeguards thought necessary in modern figh 
ships are to be given up, there must also be a 
arrangements of double minute subdivision 
&c., as has never been attempted yet in a sca-going a 
ship of 1000 tons. In short, the vessel must 
2“ aghacyetin in every respect to Mr 


E 


i Re Sees Re TF 


. Brassey’ 
steam yacht—which latter offers about the only | asks 


possible model upon which a 1000-ton man-of-war, 
able to steam 14 knots, could be designed. If Mr. 
Brassey will be content with 8 to 10 knots, low 


freeboard, and very small coal y, it may be | that 


possible to provide him with 1000-ton rams which 
ight prove formidable auxiliaries for 
defence, but which will be utterly unfit to keep 
the sea in search of a hostile fleet. If he wants 
something able to replace the is, to 
keep the sea for.considerable periods—we do not 
hesitate to say that each of his substitutes will dis- 
lace 3000 tons at least, and cost at least 150,000/. 
the Indexibley ant wo wih bios joy of the bargain. 
e . we 

Lest this should 
may be worth wi 


Ps 








* See ExainzeRine for December 20, 1872. Paper en- 
titled ‘‘ Armour or no Armour.” 





vr uires such structural strength 
can be given to 8 shal veel, without making 
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~ Ina pamphlet “On Unarmoured Ships,” published 
by MB last summer, is a description 


pd of an American torpedoship the Alarm, 
the dimensions of which are 70 ft. long, 98 ft. wide, 
and 10ft. dranght of water. She carries, or is to carry, 
a15-in.smooth-bore ‘‘on the bow,” and four Gatlings. 
“The gun and bows are protected by tin. of ting, 
and it is intended to put on 3 in. more.” e crew 
numbers 65, and thespeed is not stated, but she carries 
five days’ coal. On the following page Mr. Brassey 
expresses his opinion that a squadron of ten torpedo 
ships, costing 40,000/. each, and steaming “‘ not less 
than 15 knots,” would be “a much more important 
addition to the Navy than a colossal Inflexible.” 
It looks very much as though the Yankee torpedo 
ship (whose displacement would a mntly be 
something approaching to 1000 tons) inspi Mr. 
Brassey's vision of a torpedo squadron, and that when 
the loss of the Vanguard bronght ramming into 
fashion he thought it better to turn his torpedoes 
into rams before writing to the 7imes. 

Having made clear how greatly Mr. Brassey has 
exaggerated the foree which, in the form of small 
rams, could be brought against the Inflexible at a 
cost not exceeding her own, it may be worth while 
to ask why, in all these discussions, the large iron- 
clad is assumed to be so helpless, Surely she has 
the same facilities for torpedo work as the others. 
There are such things as defensive torpedoes; a 
well contrived defensive system of Harvey torpedoes 
towed during action would make either ramming, or 
offensive torpedo practice, very hazardous work. 
If anybody believes very strongly in fish torpedoes 
used by ships while moving about in action, the In- 
flexible can be fitted to discharge them quite as well, 
and in as large numbers, as any vessel specially 
called a torpedo ship. The Inflexible with a score 
of Harvey torpedoes round her might surely 
make a decent bag with her big guns while the 
ten, or rather three, gunless rams or torpedo 
ships were trying to find out how to hart her. 
If ever Mr. Brassey's ideas are carried out in 
practice we have no doubt his ships would carry 
one large gun each, but this would only enable 
three §l-ton guns, either unprotected or very ill- 
protected, to be brought against four similar guns, 
covered by armour which, though not proof against 
a direct hit, would afford valuable shelter against 
three hits out of four. The ironclad, moreover, 
would use common shell with large bursting charges 
against her unprotected enemies, while they, nomi- 
nally fighting with the same weapons, would have 
to content themselves with the far less destructive 
shell adapted for armour piercing—an enormous 
disadvantage. ‘Ihe result of the action could not be 
doubtful, and it would be the same in whatever 
proportions or in whatever way the attempt was 
made to subdivide the money available for the 
attack, We, therefore, dissent not only from Mr, 
Brassey's conclusions but from the premisses which 
we have attributed to him. We see no reason why 
artillery fire should be less effective than hitherto, 
or the action of rams and torpedoes so destructive as 
is commonly assumed, seeing that torpedoes offer 
almost as easy means of defence as of attack. The 
powerful ship has a good chance of stopping an 
approaching enemy with her guns, and her size— 
which implies greater structural strength and 
minuter subdivision —gives her a much better chance 
of surviving even a successful attack by ram or 
torpedo. From every point of view we believe the 
big ironclad to be the best Gghting vessel. 

Other suggestions in Mr. Brassey's letter do not 
seem to us happy. No doubt it would be well for 
ships to carry, if they can, fast steam launches for 
special torpedo services. But surely there is 
something fantastic in the idea of praising the 
Minotaur for her great power of stowing such boats, 
as though that were more important than her own 
fighting qualities. When ships come to lowering 
their boats to fight their battles for them they had 
better stay in port. 

Mr. Brassey says that “the attempt to build a 
vessel heavily armoured and armed, with a full 
spread of canvas, with great speed under steam, 
and fitted for use as a ram, must necessarily result 
in a costly and unsatisfactory compromise.” Wh. 
** necessarily,” if the utterly needless condition of a 
** fall specal ‘of canvas” be given up, as it ought to 


be in every real ing ship, and as it has been 
virtually in the Sienible ? Every other quality 


named is consistent with great size, and is relatively 
attained, except ramming, as the size 
. Brassey says we breed widely 


more cheapl 
increases, 


31) quoted from the American Army and Nary | speed 





different horses for hunting and for brewers’ drays. 
True, but if it were a law of nature that a horse's 
increased (relatively to his cost) as he 
larger, we should stick to the dray-horses for 


> saivcsin which required either strength or 





REGISTRATION OF TRADE MARKS. 

a rer on the Registration of Trade 
Marks, read at Society of on Wednesda, 
evening, is not only eminently suggestive, but it is 
partcalarly well-timed, Appearing, as it does, 

‘ore the publication of the rules and regulations, 
the hints which it contains and the discussion which 
it elicited cannot fail to be useful to those who are 
ch with the working of the Act. We do not 
on all points agree with Mr. Wood nor with those 
who took part in the discussion which followed 
the reading of the paper, which we may state will 
be published in full in the forthcoming number of the 
Society of Arts Journal. It ap to us that too 
much was made of the difficulties of carrying the 
Act into execution, and we are rather disposed to 
side with Mr, Mundella and Mr. Arthur Ryland 
(both of whom have had practical experience on the 
subject), who think that the apparent difficulties 
will disappear if the rules are framed on the basis 
of fairness and common sense. Mr. Mundella used 
an unanswerable argument when he addaced the 
case of the Sheffield Cutlers’ Company, who for 
two centuries have successfully done for cutlery 
— it is now proposed to do for articles of all 

inds, 

Amongst other points left to be settled by the 
rules is the classification of goods. The registrar 
will not be permitted, except with the leave of the 
court, to ‘register in respect of the same goods or 
classes of goods a trade mark identical with one 
which is already registered with respect to such 
goods or classes of goods,” and he is likewise for- 
bidden to register any colourable imitation, This 
appears to necessitate the drawing up of a regular 
scheme of classification of all products and manu- 
factures to which trade marks are or may be applied. 
Mr. Wood alludes to the great difficulty of prepar- 
ing such a scheme. “It should be as broad and 
comprehensive as possible,” he observes, “‘ so that 
only trades differing in the widest possible way 
should be allowed to use the same mark. Thus, 
while a cutler and a starch manufacturer might cer- 
tainly use the same mark, it would be inexpedient 
to allow the makers of any two articles of food, 
however distinct, to designate them by a like sym- 
bol.” Now we are not quite certain that we agree 
with this. We are even doubtful whether any 
formal classification is necessary, and it is tolerably 
certain that cases of hardship will oecar with re- 
gard to proprietors of existing marks, unless the 
rales be framed with a certain amount of elasticity. 
Supposing a rule similar to that suggested by Mr. 
Wood were in full operation, a maker of, say, 
preserved meat, would be unable to register the 
same mark as a manufacturer of oatmeal, except 
by resorting to the superior court—a proceeding 
which would be attended with a considerable ex- 

nse. Weare assuming that both the marks are 
old and well known to the public. A “ popular” 
system of classification would probably S emi- 
nently unscientific, and a scientific classification 
would be unpopular and misleading. Needles and 

ins are closely associated together in many respects. 
They are sold at the same shops and they both 
occupy prominent positions in the workbox of the 
housewife. They are, however, absolutely distinct 
in a manufacturing point of view. They are not 
made by the same persons, scarcely indeed in the 
same place, and in fact the two trades are entirely 
distinct, So much for popular resemblances. Let 
us now take an opposite case, A chemist would 
undoubtedly place starch, tapioca, and arrowroot 
in the same group, for they are all closely allied, 
if not absolutely, identical, chemically speaking, 
but what harm could ensue from permitting one 
manufacturer to advertise his “‘ Anchor” and 
another to call attention to the wonderful qualities 
of his ‘“* Anchor” arrowroot? But as Mr. Wood 
traly observes, “it is not a point to be settled by 


y | discussion,” so we take leave of it with the expres. 


sion of a hope that the authorities will not interfere 
with existing and well-known marks because they 
happen to be applied to articles which the official 
mind regards as belonging to the same class, 

As we have remarked in former articles on the 
subject of trade marks, the working of the Act 
will greatly depend upon the spirit in which the 





rules are framed. We do not for a moment ques- 
tion the capability of the to whom the Lod 


upon them. It is quite cer- 


tain that any rules which his lordship may put forth 
will, withoat doubt, be unexeeptonable from a 
purely legal point of view, but are other in- 
terests involved, and lawyers do not, as a rule, 
know anything about trade. The course which we 
have taken the liberty to suggest is not unprece- 
dented, as a similar thing was done in the case of 
the rules made under the ere Act, which 
were published in draft with the view of obtaining 
the bepefit of public criticism. Time is, however, 
getting short, and the Ist of January, ond 
which date the establishment of the Trade Marks 
Registry may not be delayed, will soon be here. 
We understand that the Lord Chancellor has 
intimated his willingness to submit the rules in 
draft!to the Associated Chambers of Commerce, 
and has thus conceded the principle of which we are 
advocating, but committees and representative 
bodies move slowly, and time presses. Mr. Ryland, 
in the course of his speech in the discussion which 
followed the reading of Mr. Wood's paper, fell into 
the error of supposing that the rules could not be 
— force until they had been submitted to Par- 
iament; that, however, is a mistake, as a reference 
to the Act will show. 

It was not our intention to discuss the principles 
of the measures, as the time for that is gone by. 
We have got the Act “for better or for worse,” 
and all that remains to be done is to see that the 
rules are framed in a spirit of liberality and fair- 
ness. As, however, there appears to be an impres- 
sion in the minds of some persons that the new Act 
alters the /aw of trade marks, it is well to say at 
once that it does not. A symbol or device which is 
not “a lawful trade mark,” according to the prin- 
ciples laid down in the various decisions of the Courts 
of Equity is not a lawfal trade mark by virtue of 
this Act. Our readers may recollect the case of 
“The Nourishing Stout,” which the Court of 
Chancery refused to regard as a “ lawful trade 
mark,” and, therefore, declined to protect. If the 
registrar does his duty he will refuse to register all 
such marks. It is no matter for discretion on his 
part, as he is firmly bound by section 6 of the Act. 
‘This, at all events, is our view of the matter; but 
as it is a question of the legal interpretation of a 
statute, we put it forward with a certain amount of 
diffidence. 

The constitution of the new department rests 
with the Lord Chancellor alone, and not with the 
Commissioners of Patents. So far, this is an ad- 
vantage, as we have an individual and not a Board 
to deal with. We earnestly hope that he will not 
allow himself to be thwarted by the Treasury as 
the Commissioners of Patents have done. We have 
been told over and over again that the Patent Office 
would have long ago extended its operations, and 
would have done more and better work had it not 
been for the opposition of ‘‘ My Lords.” In other 
words, they have, either from lack of interest or 
want of energy, allowed themselves to be over- 
ridden by some junior clerk in a back office at 
Whitehall. The new department need not be an 
expensive one, and weshould say that a very mode- 
rate registration fee would be sufficient to make the 
office self-supporting. More than this it should not 
be. The must be both efficient and sufficient, 
and we trust that when Lord Cairns has made up 
his mind what he wants, he will insist upon hav- 
ing it. 


THE LOCAL GOVERNMENT BOARD 
REPORT. 
Tue fourth annual report of the Local Govern- 
ment Board has just been issued. The earlier 
portion is devoted to the administration of the laws 








relating to the relief of the poor, followed by th» 
report on the administration of the Sani Act, 
on which the work of the Board de ante- 


solidating the law in regard to public health. ‘To 
solidati w in to i SO 
this portion of the report we alone refer. 

In this second de t allusion is first made 


to the increased activity of local authorities in 


regard to sani uestions, Referring to last 
"s vod : that up to December 31, 
1873, a total 511 sanitary officers had been 





|appointed. During the year ending December 31, 
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1874, an additional number of similar appointments 
was made to the extent of 216. In the case of 
inspectors of nuisances, 587 appointments were 
ratified in 1573, with an addition in 1874 of 165. 
It a that since the passing of the Public 
Health Act of 1872, the Local Government 
Board have sanctioned the appointment of 727 
medical officers, and of 752 i of nuisances, 
But these statistics do not show the whole of the 
appointments made under the authority of the 
Board, because it is only in cases where a portion of 
the salary of the officers is repaid from the Parlia- 
mentary grant that the authority of the Board is 
involved. 

During 1874, several complaints of neglect on 
the part of sanitary authorities, to provide their 
districts with proper sewerage or water supply, or 
to take proceedings to abate nuisances, were made, 
In such cases immediate attention was called to the 
complaint; and as a rule such remonstrances 
seemed to have had a beneficial effect. In other 
cases the Board were compelled to have recourse to 
the 49th section of the Sanitary Act of 1866, so as 
to be in a position, if necessary, to issue a com- 
pulsory order for the execution of the works 
required. 

With a view of forming an accurate opinion as to 
the manner in which the urban and rural sanitary 
authorities were discharging their duties, the 
Board applied to each authority for a return 
of the number of nuisances dealt with by them, and 
the estimated cost of works undertaken by them 
during 1874. The returns which had been received 
from 899 urban and 594 rural districts showed a 
total number of abated nuisances of 450,750, and 
that the estimated cost of necessary works was 
3,728, 1827. 

+ The report next turns to water supply. In con- 

sequence of the long continuance of dry weather 
during the early part of the summer of 1874, re- 
sulting in a scarcity of water, the Board issued a 
circular directing attention to, the serious evils 
likely to arise from that cause, pointing out cer- 
tain temporary measures which might be adopted 
for the purpose of economising existing supplies and 
providing fresh sources, To this subject we bave 
already drawn attention in a previous volume. 


The amount of loans to sanitary authorities since 
the passing of the Pablic Health Act of 1848 shows 
a total of 13,627,0262, of which 1,338,181/. was 
granted for sanitary improvements in urban dis- 
tricts, and 119,315/. for the same in rural districts, 
in 1874. ‘These figures show a growing disposition, 
since the passing of the Act of 1872, on the part of 
both classes of sanitary authorities, to execute per- 
manent works for sanitary improvements in their 
districts. The increase in the amounts sanctioned 
for such works, during 1874, as compared with 1873, 
gave 378.978/. in urban, and 98,365/. in rural dis- 
tricts. The total amount sanctioned for rural dis- 
tricts was nearly six times that of 1873, under a 
most careful scrutiny on the part of the Local 
Government Board to ascertain the necessity in 
each case. The financial condition of each 
applying for a loan was also carefully inquired into 
before such was granted, a local inquiry being held, 
after public notice, by one of the engineering in- 
spectors of the Board. At such inquiries the rate- 
payers of the district had the opportunity of attend- 
ing to state their opinions with respect to the 
proposals of the sanitary authorities, As an in- 
stance of this we may draw attention to the inquiry 
now proceeding at Kingston, in respect to the 
drainage of the Upper Thames Valley, which we 
noticed at page 382 ante. It appears that, as a 
rule, the largest proportion of loans granted were 
for works to improve sew and water supply. 
During the year, twenty new urban districts were 
constituted, and several applications were made by 
rural sanitary authorities ie consent to the con- 
stitution of special drainage districts, for the pur- 
pose of limiting the charge in respect of works of 
sewerage and water supply, and incidental expenses. 
In — to port sanitary authorities, affecting the 
health of vessels, every important port has now a 
competent sanitary authority over its own and ad- 
jacent waters. 

In numerous instances rural authorities, being 
desirous of promoting sanitary improvements, have 
made application to the Board to have “urban” 


powers granted by ee ee of 
action would be greatly i The Board 
seem to have met such requests in a liberal manner, 
and have in many instances extended the power 





need not enter on this question, 

An im t point referred to in the 
that of the extension of the Alkali Acts. 

Act d in 1874 includes in its provisions works 
for the treatment of 
aPemasnae and fi of owen eee 
thereby upon the quantity of hydrochloric (m' 
acid gas overall ioe works for the som mone <I 
soda. The ion of the Act, under the able 
supervision of Dr. Angus Smith, has already been 
noticed in our columns, and, if ty offer, 
bs og J — with it more full ego 

n regard to water report chiefly 
— to that of Major week Bolton, which, in the 
orm of an a ix, enters generally into the 
— of t TF sesteogaliians supply. We have 

ady noticed this important question in several 
preceding articles. 

In the — to the report there are various 
statistics of great interest in a sanitary point of 
view. Altogether this report of the Local Govern- 
ment Board may be accepted as highly satisfactory, 
and we hope that with the e ers which 
they will possess under the Public Health Act of 
last session, their next annual re 
successors will show still greater improvement in 
sanitary progress, 


and amendment of all previous Acts of the kind, we 
is 





THE MARINE ENGINE OF THE 
FUTURE. 

ENGINEERS engaged in designing and building 
marine engines for our navy have long had to 
struggle against the edicts of naval architects who 
deal out the smallest space they can possibly help, 
and expect the largest ible engine power to 
crammed into it. In their efforts to fulfil the de- 
mands made upon them our engine constructors 
have been led into adopting higher piston speeds, 
higher steam pressures, and various arrangements 
for promoting steam economy, and thus saving 
weight of engines and boilers. That they have 
been fairly successful in their endeavours is, we 
think, to be plainly seen by comparing the per- 
formances of recent engines with those of ten or 
twelve years ago. If, however, we are to believe 
a remarkable article on ‘* Marine Engines for Ships 
of War,” which appeared in The Eagineer for last 
week, our marine engineers have all this time been 
on the wrong track, and a have to go back to 
the practice of their forefathers. According to our 
contemporary our war vessels should be propelled by 
simple engines having unjacketted cylinders, driven 
with steam of a pressure not exceeding 10 lb. above 
the atmosphere, and the writer devotes considerable 
space to showing—or omen’ + show—why such 
engines are all that can be desired for naval service, 
The arguments adduced are, some of them, 
amusing and deserve notice if on that account 
alone. In the first place the writer argues that by 
adopting low-pressure steam it is ible to make 
a much more economical boiler, while in connexion 
with this boiler a feed-heater can, he says, be used, 
for, he remarks, ‘‘ there should be no difficulty in 
getting the water into a low-pressure boiler at 
212 deg.” Why there should be any difficulty in 
getting water at the same tem ure into a 
boiler worked at a higher pressure, if it was de- 
sirable to do so, he does not stop to explain, but he 
remarks somewhat vaguely that “it is not often 
that it is put in at more than 100deg. when com- 

engines are employed, for reasons which 

will suggest themselves to our readers.” bi - 
ure boiler, our contem 

aA fitted with a apedinenen ie moan 


a 
fuel economy fairly approaching that of engines of 
the modern type. 

Tt is cortainl y singular that in the present state 
of engineering science such an article as that to 
which we have alluded should have been 
It is undoubtedly desirable that 
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a 
boiler should be reduced so as to on 
by a shot; but it must be remembered 
lily to pend under fre, aho. wll probably do a 
Lin ss oneal rn of oelies there oot 
a 

unites came ont only When denchip be adlee, 
is required for our navy is a class of 
eee Se ee Re eee 3 ee ae 
ches speed vetionn Gad Wi oe Cachan tant ee 
action at low ures if it is deemed desirable to 
do so, For Failing theae requirements there is 
no ney ng can compete with the com- 
and fact is, we are glad to say, be- 
coming acknowledged, notwithstanding anythin 
our contemporary may say to the contrary, Snek 
engines as our contemporary proposes would use 
certainly twice the vee © een ee eee 
horse power per hour would be required by 
good modern compound engines, and any saving 
which might be effected by an increased evaporative 
efficiency of the boiler would be swallowed up four 
times over, while the space by the re. 
quired to furnish the extra 'y of steam necessary 
ey ee os at the Admiralty. 
least singular our contemporary’s 
side at, is as ae Meee 
prove as not 

sob adage alte By 


total of 17.5 lb, But, he adds, “ steam at 
“* 75 lb, pressure ex t times—the maxi- 


g 
: 
“ 
g 
i 
£ 
F 
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‘in diameter, that of its rival would be about 
“ 49.5 in., so that in this respect there is no fault to 


** be found with the low- engine.” Further on 
the writer estimates the pressure in his cylinders 
at 4 Ib, uareinch. We have here a very com- 


pact series blunders. In the first d 
the writer's own figures 17.5 lb, and 19.4 Ib., 
supposing these to be effective pressures (which 
they are not), the two cylinders would not be 48 in. 
and 49.5 in. diameter, but 48 in. and rather over 
50.5 in, But the av: re due to 75 Ib, 
expanded eight times is not 19.4 Ib. but 28,84 lb. 
and as from this there bas to be deducted ( 
we disregard throttling and other similar sources of 
loss) 4b. for the mega oy as shown by the 
writer in The Engineer, the comparative effective 
pressures in the two classes of engine are thus 
cpp g ib., or one 24.84 Ib., and in 
p a 49.5 in. w-pressure ws gy 
would require a 65§ in, cylinder to equal the 48 in. 


cylinder of its rival. 
the ranges of temperature in 


uF 


i 


Again, in compari 
the cylinders of the two classes of engine, the 
writer in our contemporary calculates that in the 
engine he advocates as 87 deg., namely, from 
240 ~~? 153 deg., the latter being the tempera- 
ture the back- steam, But he quite 
before he had described as 


100 , 
perature would thus be 340 deg. instead of 
240 deg. and the range of temperature 157 deg. not 


87deg. With this correction his deductions - 
ing range of temperature in the cylinders all to 
ground. 
It is, however, that we should 
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shall have something to say on the advantages 
offered by the compound engine for working with 
low-pressure steam while under fire. 





THE IRON AND STEEL INSTITUTE. 

As many of our readers remember, at the meeting 
of the Iron and Steel Institute in September last, 
the time available for the reading and discussion of 
papers was found to be insufficient, and hence some 
of the communications brought forward had to be 
taken as read, while the discussion of these and 
others had to be adjourned. Under these circum. 
stances, and considering that at the next regular 
meeting there would in all probability be another 
full supply of papers to be dealt with, the Council 
of the tnstitute ecided on —s a supplementary 
meeting, at which the various discussions which 
had been adjourned from Manchester could be 
completed. ‘This supplementary meeting it was de- 
cided to hold in Leales, and it was opened yester. 
day menos at the Institution of Civil Engineers, 
the rooms of which had been kindly placed at the 
disposal of the Iron and Steel Institute. The chair 
on this occasion was occupied by the President, Mr. 
Menelaus, who, in opening the proceedings, referred 
to the facts we have just mentioned, and stated that 
arrangements had been made by which the Council 
hoped that in future the necessity for any such 
supplementary meetings would be done away with. 
The discussion on Mr. Adamson’s paper “ On High- 
Pressure Steam Generally, and its Application to 
Quadruple Engines” was then resumed. 

Mr. Laisem's paper was published by us on 
page 218 of the present volume, and it will be un- 
necessary therefore for us to give any account of it 
here. Before the discussion commenced, however, 
Mr. Adamson was asked to add any particulars re- 
lating to the peat of his quadruple engine 
which he might have collected since the reading of 
his paper, but he replied that, although he had col- 
lected many such facts they could only be fairly dealt 
with in a supplementary paper, and he therefore 
thought it unadvisable to bring them forward 
on the present occasion; and he only remarked, 
therefore, on the importance of keeping up the tem- 
perature of the steam during its use. In connexion 
with this he referred to the exceedingly small 
quantity of heat dealt with at each stroke of the 

iston, and remarked that this small y wage: d of 
sor required careful guarding to avoid the greater 
part of it being lost. 

The discussion proper was then opened by Mr. E. 
A, Cowper, who referred first to the saving of coal 
consumption mentioned by Mr, Adamson at the end 
of his paper as possible of attainment by the em- 
ployment of economical engines. Mr, Cowper con- 
sidered that the saving thus attainable had been 
somewhat overrated, as many engines were of small 
size, and were either portable or employed in situa. 
tions where a highly economical type of engine 
could not be easily introduced. Mr. Cowper then 
paid a well-merited tribute to the excellence of Mr. 
Adamson’s boilers, praising both their design and 
workmanship; but he considered that the use of 
steam domes would have been an improvement. In 
connexion with steam domes Mr. Cowper referred 
to their weakening action on the boiler shell, and 
stated that in his own practice he left in the plate 
where the dome is fixed, merely perforating it, and 
leaving it to take the longitudinal strain, while he 
provided for the circumferential strain by putting a 






















































Mr. Cowper ed with Mr. Adamson as to the 
importance of keeping up the temperature of the 
steam, and referred to a number of diagrams ex- 
hibited, showing the increase of work obtained from 
the steam in a jacketted cylinder as compared with 
one not jacketted. He then proceeded to deal with 
uniformity of rotating force, and showed that 
the best results in this respect were obtained 
with a pair of cylinders in which the steam was 
cut off at half stroke, the pistons driving cranks 
at right angles, while an engine working with 
a cut-off at half stroke was also best adapted for 
pumpiog. Mr. Cowper next referred to the action 
of compound engines, and showed the uniformity of 
turning force which could be attained with a pair 
of cylinders com and — with an in- 
termediate receiver so that pistons may drive 
cranks at right angles, and he proceeded to point out 
that to secure the best results as regards economy 


straight stay across below the mouth of the dome. |. 


compound engines, he referred to the 
ance of one of his own engines (that 


per hour. 


ower. It was, he considered, wrong to speak 


supplied. As regarded the quadruple engine, Mr. 


number of pistons over which that area was divided 


In the case of Mr. Adamson’s engine, the piston fric- 
d with that of an engine doing the 
same work in one cylinder was as 3to1.7. Mr. 


tion as com 
Olrick also objected to the manner in which Mr. 


error and source oss 


pound cylinder engines ;” 


distinct forces, whereas the expansion of 


pressure or pressure above zero. Mr, Olrick next 
observed that although the boiler pressure given in 


pressure on the cylinder shown by the diagrams ex- 
hibited was but about 90 Ib., and there must there- 
fore be considerable wire-drawing ; in fact the 
engine was governed by throttling, there being no 
variable cut-off. As regarded the form of slide 
valves used by Mr, Adamson, Mr. Olrick inquired 
whether no trouble was experienced in keeping them 
tight, as he had found such trouble to be experienced 
with some similar valves with curved faces fitted to 
some engines many years 
Maudslay. Mr. Olrick next remarked that the 
paper did not afford the means of judging of 
the performances of the engine and boilers sepa- 
rately, as the consumption of water was not 
stated. For testing engines, Mr. Olrick considered 
the best mode to be that of measuring the quantity 
of heat discharged into the condensing water on the 
jlan worked out by Mr. B. W. Farey, and Mr. B, 
Donkin, Jun., and frequently referred to in our 
columns. He also referred to the large duty Mr. 
Adamson’'s boilers appeared to have been doing, 
and stated his opinion that to a large degree the 
result obtained must be attributed to the econo- 
misers. Finally, Mr. Olrick referred to an experi- 
ment made many years ago by the firm of Barrett, 
Exall, and Andrews (now the Reading Iron Works 
Company) on a single cylinder engine made by 
them, the condensing water being in this case 
weighed and its rise of temperature noted.* This 
experiment showed a consumption of 23}1b. per 
indicated horse power per hour, the initial pressure 
of the steam werbeing 50.9 lb. per square inch, and 
the cut-off taking place at 34in. of a 30in, stroke, 
while it was to be noted that although the water 
actually used amounted to 17.7 cubic feet per 
hour, the quantity of water accounted for by 
~~ indicator amounted to 11 eubie feet per hour 
only. 

The next speaker was Mr. B. Walker, of Leeds, 
who referred to some experience gained on the Aire 
and Calder Canal with high-pressure steam, some 
boats having been set to work there many years ago 
with steam at 2201lb. pressure. ‘The results, how- 
ever, were not satisfactory, and the pte was 
reduced to 1801b., and finally to 751b., at which 
pressure the engines of these boats were now being 
more economically worked than when the pressure 
was 2201b. Mr. Walker advocated the 

system, and quoted an instance where an economy 


* For a full account of this experiment, vide ENGINEER- 








in such engines, it was to arrange that the 
cut-off should take place in the low-pressure cy- 








ING, vol. viii., p. 28. 


as his conviction that no single cylinder engine 
could afford results equal to those obtainable by 
rform- 
H.M.S, 
Briton we believe), in which the consumption had been 
1.3 Ib. per horse power per hour. In conclusion, 
Mr. Cowper expressed his belief that with certain 
precautions Mr. Adamson, working his engines with 
100 Ib. steam, would find it possible to reduce the 
consumption to 1} Ib. per indicated horse power 























Mr. Olrick, who spoke next, in the first place 
objected to the statement made in Mr. Adamson’s 
paper that each boiler developed 270 indicated —. 

of a 

oiler developing horse power, as the boiler should 
only be regarded asa steam generator, the power 
being developed by the engine using the steam thus 


Oirick remarked that for a given piston area the 
piston friction would vary as the square root of the 


Adamson had, in his jag ae to a“ popular 
of power in com- 


he (Mr. Olrick) con- 
sidered that the “ popular error” consisted in 
“pressure” and ‘‘ vacuum” being regarded as two 

steam 
was in no way affected by atm ric pressure, and 
the best way was to discard the term “ vacuum,” 
and in dealing with steam to speak only of absolute 


Mr. Adamson’s paper was 108 Ib., yet the initial | P 
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that, at least, half the engines and boilers now 
use might be protitably done ve Ap and replaced 
by others of a better and that if any company 
were to undertake to do this, they would readily 
clear 10 per cent. on their outlay. 

Next Mr. T. R. Crampton, who had spoken at 
the Manchester meeting, again drew attention to the 
importance of separating entirely the performances 
of engines and boilers, Mr. Adamson’s paper, he 
remarked, did not afford data for enabling this to be 
done properly, but as far as it went it tended to 
prove that the engines described were not exceed- 
ingly economical. Mr. Crampton considered that 
in all probability Mr. Adamson’s boilers were evapo- 
rating quite 11 lb. of water per pound of fuel, and 
this would give for the engines a consumption 
of about 22 lb. of water per horse power per hour, 
whereas he had many years ago developed a horse 
power with a consumption of 18 1b. per hour only, in 
an engine having asingle cylinder, and worked with 
steam at from 35 lb. to 40 1b. pressure. Mr. Cramp- 
ton added that in some cases it is desirable to em- 
ploy compound engines to obtain uniformity of 
working power, or for other reasons, but that as a 
rule as ae as possible should be used in mill 
engines, while he did not believe that the advantages 
theoretically due to the ——— of very high 
pressure steam were practically attainable, or if ut- 
tained thatthe mere steam economy repaid the trouble 
incurred in other ways. In conclusion Mr. Cramp- 
ton stated that in his opinion no better distribution 
of steam could be effected than that attainable by a 
= = tric motion, while if it was desired to 

uce the length of passages as much as possible, 
recourse pice, had to the valves introduced many 
years ago by Seward, these being merely fiat 
plates covering short direct passages to the endsjof 
the cylinders, distinct valves being used for the ad- 
mission and egress of the steam. 

Mr. Schonheyder, who spoke next, agreed with 
the opinion which had been expressed by some of 
the other speakers that the economy of very high- 
ressure steam was very generally overrated, and 
he remarked that in the case of the Thames Ditton 

umping engines, the consumption as ascertained 
rom a 24 hours’ trial was but 1.61 lb. of coal per 
horse power per hour, the engines being compound 
beam engines worked with 40 lb. steam.* Mr. 
Schonheyder maintained that in engine trials, how- 
ever, the performance of engines and boilers should 
be kept distinct, and that although it might be very 
well tor millowners to regard the consumption of 
coal as the only measure of economy, yet oo dis- 
cussing scientifically such a question as that now 
before the meeting, such a measure was inadmissible. 
After a few remarks on the friction of engines, Mr. 
Schonheyder proceeded to state that he had analysed 
the di s from Mr. Adamson's engine, and that 
while there was but little loss between the first and 
second cylinders, there was a great loss of pressure 
between the second and third, and between the third 
and fourth, a result probably in a great measure 
due to these cylinders not being jacketted. In 
Elder's three-cyli compound engines a better 
result was obtained, these engines giving a coefficient 
of 0.85, while Mr. Adamson’s engine gave one of 
0.78, a perfect utilisation of the steam being taken as 
unity. Intermediate heating of the steam, Mr. 
Schonheyder considered, did not make up for the 
want of steam jackets. 

Mr. L. E. Fletcher, who was the next speaker, 
before making any remarks upon Mr. Adamson’s 

per, read to the meeting two telegrams which he 
fia received respecting an explosion of a Howard's 
boiler on the ious day, this explosion causing 
two deaths. At the Manchester — Mr. 

ke very strongly against the Howard 
boiler, objected to the name of “ safety” being 
applied to it, and he now referred to the tele 
he had read and to some other data with a view of 
showing that his objections had foundations in 
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* A fall account of these 
will be found on page 274 and 
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facts. P then to of Mr. Adamson’s “ , ” most carelessness—and these 
, ie, Waster sient te to Sihnomes of TS Ee blunders Mr, Shelton haa 

opinion still held regarding compound and non-|, 1% our number of the 8th ult. (vide page 281) we! them, made his own, is 

compound engines, and stated that the performanees | #4 occasion to review a volume named “The Me- | seminating them. 

of Mr. Adamson’s engines, could not be fairly com- | °anic’s Guide,” and we then pointed out some of| “And here we own, that in examining “ Has- 

pared with those of other engines which had been | the egregious blunders it and condemned | weil's Mechanica’ Pe 

reported upon by him, and which had been selected | *# work as one likely to cause ape 

by Mr. Adamson for a comparison in his paper. In opm on Sern se eee 

the case of Mr. Adamson’s engine, the consumption ——— arn 9 revie it abounds, Mr, Haswell’s book 

was determined by a four hours’ trial only, while in | the publishers of the —Mesers, Charles Griffin | pu» many editions, and 

‘ore, 
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the case of the engines whose performances had been and Co.—to write to us explaining the precautions | ¢p oref, 
recorded in his (Mr. Fletcher's) report, the consump- they had taken to secure accuracy in the work and States; but it certainly says for those under i 
tion was that obtained from ordinary working, and objecting to the terms in which we had of ieee: seplons Se Domine’ Sire have been 
included coal used for lighting fires, sizing, steam. | ‘*, 904 this letter we published in our issue of the ih ge such errors should not long ago have 
ing the mill, &e. Mr. Fletcher conel by ad- | 15th ult., at the seme time adding » note in which discovered and (ee el “Haswell's Me- | 
vocating the system of estimating the performance | ¥° Tepeated our opinion as to the character of “ The | chanics’ Pocket Guide,” deserves a notice *] 
of an engine by measuring the condensing water | Mechanics’ Guide,” but stated that under the cir- | to itself, and this we intend shortly to give it. a" 
and observing its rise of temperature, the method | C¥™stances Messrs. Griffin appeared to deserve pity| Mr. Shelton acknowledges that he has found i 
of Messrs. B. Donkin and Co. enabling these obser-|"@ther than blame for their connexion with it. | errors in his book, and this is something; but he 4 
vations to be readily made. Many years ago the | finally, we have received a letter from Mr. Wm. V-| excuses himself on the score of his great distance i 
idea of striking a balance between the heat im Shelton, the “compiler” of the “Guide,” in which | from London, This is the first time that we ever 
to the condensing water and that given out by the | be also objects to the tone in which his book has| heard of the difficulty of correcting sheets 
boiler in the shape of steam had been suggested by | bea reviewed, and on this communication, which We | being enhanced by the distance which they 
him, and the trial of the engine constructed by | PUblish on page 418 of our present issue, we pro-| had to be by pest; Wet odeiiting the i 
Messrs. Barrett, Exall, and Andrews (to which re-|P08¢ to make afew remarks. —_ ; excuse to bea valid one, it is interesting to 
ference had been made by Mr. Olrick), was in-|, 1¢ is contrary to the usual practice of journalism | what Mr, Shelton’s have been had 4 
stigated by him. This trial, we believe, was| ‘© #dmit letters from authors commenting upon re-| gentleman 80: in instead of Con- 
carried out early in 1858. views of their works, but there are certain cases in stantinople. Mr. Shelton sends us a correction of t 
After a question by Mr. B. Donkin, Jun., as to| Wich an exception can advantageously be made to | the muddle which he publishes = vege i 
the number of indicators employed in this trial of | the ordinary rule, and the present to us to be | 189 of his book, and we have been at the a 
Mr. Adamson’s engine, and the number of diagrams | °"¢ of them. When a book ecially for| of comparing the as they appear on that af 
taken—a point on which we regret to say informa-|¥°Tking men and learners, but con gree Reges with the in Mr. Heswell’s work. a 
tion was not given—Mr. Adamson briefly replied to | blunders and misleading statements, makes its ap- comparison shows us that Mr. Shelton’s peo if 
the discussion. In the first place, in reply to aj Pearance, the best safeguard for the classes into | lished use pupal Sy aan Say ‘ 
query raised by Major Hesketh, at Manchester, whose hands it may fall, is that its true character | from Haswell, then missing eleven then alter- a 
Mr. Adamson stated that to facilitate the starting | Should be made widely public, and it was in the} ing four lines, then missing eleven lines, then copy- 1 
of the engine j-in. steam pipes were fitted by which interest of these classes that we first noticed “The | ing six lines, then then lines in a con- 7 | 
steam could be admit i to all the cylinders Mechanics’ Guide,” and devoted to it an amount of | densed form, and y six lines. Mr ug 
and the engine thus be blown through and an easy | SP&ce Of which it was otherwise utterly unworthy, | Shelton now sends us # correction which » ier 
start made, As regarded the quantity of ash in| /t is the same object which now induces us to re- | the second eleven lines, and the six lines but : oo 
the coal used, he since the etenahaahie meetin rere the subject and comment on Mr. Shelton's| the first eleven Swarr he left out in his copy- t 
found that it averaged 6.99 per cent. As regarde eee : : _. | ing * verbatim” are wanting. some one 
the various pata. gochey there had been no.| _ Notwithstanding the air of forced calmness with | was reading aloud from a knitting while Mr. . 
thing to make him change his views as to the de-| Which he vam, Mr. Shelton is evidently very | Shelton was at work, and the mysterious directions ; i 
sirability of subdividing expansion, so as to ob- a us; but we are disposed to look over to «+ knit four, drop six, carry one,” &e., interfered at 
tain but a small range of temperature in each | ‘his because we fear that he as yet scarcely ap-| with his operations. Even as given by Mr. Has- 
cylinder, and he was ready to undertake with | Prectates our efforts in a good cause. Mr. Shelton| well these rules for heating surface, &c., are i 


the quadruple engine to do 10 per cent, better | Wtites of our review that it “contains many dis- 
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‘ : “ ing. remarks but Jew actual objections.” | althou 

than any two-cylinder compound, or 15 per cent. The itetice ‘ 

better than any single cylinder engine. In op.| 1B¢ italics are Mr. Shelton's own, We much re-| Mr, they become simple nonsense, as we 
position to the views pis eve by Mr. Comghae gret that a . Shelton ge imagine we have few | stated in our former notice. 4 
he considered that a decided economy was to be |‘ *<tual o rr to siege on for our review was| It is im to read wren, ogy te nl 
secured by the use of high-pressure steam, and if | WT ten er inten rege oe pe the idea out being struck with the fact that Mr. Shelton ie 
he used such steam in one canker. and then released | “hat dae: ity vag yy such “o remains, to a great extent, at least, totally un- " 

it into another cylinder at the pressure considered ae 8 joctions = a very strong kind. P. conscious of the misstatements he has put forth, # 
by Mr. Crampton to be as high as desirable, that he | Spother perusal of our remarks may clear up Mr. /even when these are pointed out to him. ‘Thus he A 
would then be able to get in that cylinder as much Shelton’s views on point. repeats his (or Haswell’s) : 


In reviewing “The Mechanics’ Guide” we re- | the 
~ Showa ked that it was difficult to understand the com- | of 

plied from the boiler direct at the lower pressure, the | ™®™*« : : 

work done in the first cylinder being clear gain, Of | bination of Weer cgge ns — which the book | sentence, and fails to 

course in this case it was supposed that the steam | “™¢ sate ee ti ” H een Mr. Shelton | one foot- of work 

was kept hot by steam jackets or intermediate heat- | 8'V°* US Some information. ie is not, he says, the Mr, Shelton 

ing. As regarded the two means of maintaining the | ***hor of the work, but only the “‘ compiler,” and he | with a sneer at this 


ace PF appears to think that in saying this he has freed | gi f 
steam dry, Mr. Adamson stated that his opinion was hte bin an Ghelton’s gr : fp Heap or oad em 


out of the steam as if the latter had been sup- 


" 
if 
: 
Hl 


$ 

Fe 
is 
i 
i 


/ 
: 





PES 
i 


: 
PESTS 


in favour of the intermediate heating, as if this plan - age “ 
: : making appears to be that it is perfectly justifiable | dissatisfied he divisor “ 
was resorted to the slight condensation of the steam € appe vy) 1 uses a8 a half 
which would take place on the sides of the cylinder - put ars : sua ee . taken verbatim depth of the back of the wedge” instead of 
would serve as a lubricant, whereas with steam sabi , es => his reputation,” and to| whole depth, The rn yd the wedge represents 
jackets the surfaces were keptdry. At the same re te A re oe Phage o hy sg without the ae apes Sone which the power is exerted, and 
time he believed that to secure efficient intermediate foe es tia amcrie book or pre-|the “depth the back of the ” the 
heating the surface exposed in the heaters must be bot his. hn rea = Ho, Aor credit a which the weight is lifted that 
vastly greater than any that had so far been|°™° while, these rules he shirks the | exertion ; the power exerted and the 
adopted, andit might indeed approach that required wien th nex: | ~—s their correctness, and | weight must pe mrs heer as these 
in surface condensers, In the case of the engines | ¥ °°" oe poreesbsay A 4 an ae ee onl We trust that this may do 
described in his paper the surface in the heater | himself by saying that. iS i not he who is to be| Mr. rege. ar hg Mere bat “ 
was too small to appreciably raise the temperature | °°” ger Te 7 fray a 8. We do not} We have no space to go over the ground by 
of the steam during its passage through it, Mr, | 8h to dwell upon is phase of the question, and|covered by our review, but we recommend Mr. i 
Adamson admitted that it was desirable to record | W® therefore, leave our readers to form their own | Shelton to read that review again, and to take to if 
the water consumption of engines, but that in the —— > tates in hele Pai heart the lessons which it should teach him. If ! 
case of the engine described in the paper there had hich cv ta ye letter ~ rules }ever he has to design a boiler and work it he will y 
been circumstances which led to this not being done, | © whch we 0 were “ taken verbatim from | have reason to be thankful to us for pointing out 
‘* Haswell’s M Pocket Guide,” and on re- | that the thickness of the plates should not be cal- 


- : on 

In conclusion Mr. Adamson advocated the carrying | 1 rence to that work we find this statement to be|eulated with s 

out of systematic experiments by some scientific t xtenteorrest, ‘We-ales find that besides 

body, such as the Iron and Steel Institute. pre . gee bat an indoirmatied tine metal equal to 
Following the discussion on Mr, Adamson’s paper, sonry “ pec F cs “ 

that on Mr. Price's retort furnace was commenced, | °+ Mr Has Sa some cases whole 


ir. Price's ' book being so out by Mr. 
but of this discussion, and of the subsequent pro- . ; Py ; 
ceedings, the demands upon our space compel us to Shelton without the slightest word of 
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defer giving an account until next week, original, ‘We may add thas the fast if ths roles ners Eagles toatine ate. 
ust referred to being “‘ cribbed” without acknow- | as he seems t Psyc on Pyare i 
Tue American Inow Traps.—The Allentown Rolling Cian no way shelters Mr, Shelton. which he quotes fi work is nof infallible, 





in 
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WOOL-SCOURING MACHINE. 


CONSTRUCTED BY MR. J. PETRIE, JUN., ENGINEER, ROCHDALE. 
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hour.” We may further remark that “ effective pres- 
sure” is not, as he states, understood to be * the 
pressure of the steam above the atmosphere less the 
number of ds necessary to keep the engine itself 
just in motion,” neither is the raising of ‘ 13,600 Ib. 

ft. in height per minute” by the consumption of 
1 lb. of wood equal to a consumption of * 14.6 Ib, 
of wood per horse power,” as on page 198 of his 
book he affirms it to be. Nor are we disposed to 
regard as valuable the information he gives on page 
173 that an iron wire 0.787 in. in diameter will sup- 
port a load of 549.25 lb. without fracture. Inas- 
much as this load only corresponds to a strain of 
1130 Ib. per square inch, most people would have 
fancied that the wire should do more, The same 
remark also applies wo the strengths he gives of 
other wires. These are but a few additional blunders 
which we have noticed in again looking over Mr. 
Shelton’s pages, and we could, no doubt, quote 
many more in support of the charge of carelessness 
and unfitness for his task which we have brought 
against him. 

We have devoted considerable space to “The 
Mechanics’ Guide,” and we have done so because, as 
we have already said, it belongs to a class of books 
which deserves to be most thoroughly exposed, and 
which, if not so exposed, may work incalculable 
mischief amongst those who apply to them for 
knowledge. In now taking leave of Mr. Shelton 
and bis compilation, we can only express a hope 
that our remarks may have been of some service, 
and that they may tend to deter incompetent hands 
from meddling with work which they are unfit to 
carry out, thereby not only rendering themselves 
ridiculous, but misleading those who may accept 
oa guidance, and thus doing great and serious 

arm, 


PETRIE’S WOOL-SCOURING MACHINE. 

WE illustrate above a wool-scouring machine, containing 
some novel details, and manufactured by Mr. John Petrie, 
Jun., of Rochdale. One of the leading features of this ma- 
chine is that the lifting apparatus at the delivery end of the 
machine for raising the wool from the trough is entirely dis- 
pensed with, an important advantage, since the fibres are 
likely to be damaged in being lifted from the troagh when 
the wool is saturated with water. The feed, swing rakes, 
and troughs are all of the usual form of construction, and 
the arrangement is clearly shown in the drawing. The 
deli , however, requires to be described with some de- 
tail. The last swing rake A delivers the wool upon an in- 
clined and perforated table shown at B in dotted lines, the 
highest point of this table being only a little above the 
water level in the From this point the table de- 
scends towards the pressing rollers shown outside the 
trough, running in a vertical frame. As the wool is thrown 
upon the table B, by the swing rake A, it is taken by the 
rake, shown partially in dotted lines, and which 
the same speed and in unison with the rake A, and 
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FOREIGN AND COLONIAL NOTES. 

A New American Telegraph Company.—The organisa- 
tion may be noted of the American National Te h 
Company. This company is stated to have already co! 
capital to the amount of 750,000 dols , and it will commence 
the construction of several lines in the spring. 

A Parisian Railway.—Plans have been completed for a 
line between Paris and a projected cemetery at Méry- 
sur-Oise. These plans will be shortly submitted for t 
consideration of the municipal council of Paris. The line, 
as laid out, will serve Saint-Onen, Gennevilliérs, Argen- 
teuil, Cormeilles, Herblay, and Méry. 

Coal in New Zealand.—The exploration of the Buller 
coalfield has been proceeded with as rapidly as possible. A 
rough estimate has been made of the quantity of coal avail- 
able for working ; it amounts to 140,000,000 tons in seams 
of 20 ft. and upwards, attaining at one point a thickness 
of 53 ft. 

Nova Scotian Coal.—A seam of coal has been discovered 
in the vicinity of Port Caledonia, Cape Breton. It is 
8 ft. 8 in. thick, and is pronounced of good quality. 


Bridging the Miramichi.—The last pier of the Inter- | 


colonial Railway bridge over the North-West Miramichi 
has been completed. 

Canadian Pacific Railway.—We learn from Winnipeg 
that about 2500 men are now employed on Sifton and Ward's 
section of the Canadian Pacific Railway, The grading of 
85 miles has been nearly completed by the various sub- 
contractors. Labourers’ wages range from 35 dols. to #0 dols. 
per month, with board. echanics are paid from 45 dols. 
per month upwards. 

Western Union Telegraph Company .—The gross revenue 
of this company from all sources in 1874-5 was 9.564,575 dols. 
The working expenses in the same period were 6,335,418 dols. ; 
the difference 3,229,160 dols. represented the net profit for 
the year. As compared with the preceding fiscal year, 
there was an increase of 301,921 dols. in the gross receipts 
and a decrease of 420,319 dols. in the working expenses, 
showing an increase of 722,240]. in the net profit for the 

ear. At the close of its last financial year, the company 

Sane 72,833 miles of line, 179,294 miles of wire, 

— 5 Hegoens os se of we , s a 

ing the year was 17,153,710, show an increase o! 
824,454 over 1873-4. ie 


Pennsylvanian Coal.—The production of Pennsylvanian 
coal this year is still somewhat less than in the correspo 


md- 
iod of 1874. The quantity of anthracite raised to | 


Ing 
November 2nd this year was 14,619,564 tons. 

New Zealand Mails.—It is stated that the net cost to 
New Zealand of the San Francisco mail service in 1874 was 
99801. ; of the Suez service, 7954/.; and of the Torres 
Straits service, 1071. Under former agreements, the three 
services would have cost upwards of 30,0001. 

Tasmanian Bismuth.—A valuable lode of bismuth has 

discovered by Messrs. Heazlewood and Harman at 
Mount Ramsay, Tasmania, Three blocks, ne omy about 
ae a ees oe ee Philadelphia Exhibi- 
ion. 


New Zealand Towns.—One New Zealand town has now 


tion of of 18,000. 
tion of between 10,000 and 13,000 each ; two between 5000 
and 10,000 each ; and nine between 2000 and 5000 each. 
American Locomotive Building—We learn from Pat- 
terson, New Jersey, that the outlook for the locomotive 
works of that city is somewhat gloomy. There is scarcely 
any prospect of work for the ensuing winter. 


Central Pacijic Railroad.—The revenue of the Central 
Pacific division of the Pacific Railroad is steadily , 
The Soe in; ber were 1,561,000 dols., as com 

with 1 000 -in ber, 1874, boa og . in 
September, 1873, and 1,255,000 dols. in September, 1872. 
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the Arras and Etaples line. The sections extend between 
Arras and St. Pol and between Béthune and St. Pol. 


Duplex Telegraphy in New Zealand.—The duplex 
system of telegraphy has been in successfal operation in 
the Cook Strait cable since June, ee and ~ —— 
of § communication consequent thereon very 
— The system will be immediately introduced on 
the No. 3 wire north to Napier, and on the No. 3 wire be- 
tween Blenheim and Christchurch. With the additional 
wires erected between Napier and Wellington, it is antici- 
pated that this will greatly facilitate the transmission of 
the increasing work now offering. 

The Pennsylvanian Coal Trade.—There is to be no ad- 
vance in the price of coal in Pennsylvania during November. 
Representatives of several mining companies have 
to this. The miners continue to work very steadily. 


The Pennsylvanian Iron Trade.—Some improvement 





is reported in the iron trade of the eastern part of Pennsyl- 
| vania, although two months since the iron works of that 
portion of the state were almost entirely without orders. 
At Pittsburg and in Western Pennsylvania the iron trade 
still exhibits, however, a certain dulness. 

Coal in the North of France.—The production of coal in 
the basins of the Nord and the Pas-de-Calais in the first 
half of this year has been officially returned at 3,200,000 
tons. 

A Victorian Dry Dock.—A dry dock constructed by Mr. 
G. 8. Duke, on the south bank of the Yarra, at Melbourne, 
has just been opened. The dimensions of the dock are 
more than snfficient to accommodate any vessel coming up 
the river. Thus the length of the dock is 315 ft. ; its 
width, 53 ft. ; and its depth, 23 ft. The dock ean be emptied 
in two hours, the pumps being capable of dise ing 
15,000 gallons per minute. The cost of the work, which 
has been completed within twelve months, was about 
10,0001. 

Telegraphy in the East.—Frequent interruptions of com- 
munication on a line of telegraph, vid Salonica and Vallona, 
have occasioned a great accession of correspondence by the 
| submarine cable to Odessa, the rapidity and safety of that 
| route compensating for its greater dearness. 

Charleston Harbour.—The deepening of the water in 
| Charleston r is now bei  emmce, with. The plan 
| of tne United States engineer who is engaged on the work 
| is to excavate a channel to the sea at least 180 ft. wide and 
| 18 ft. deep at high water. 


English Coal in Belgium.—It appears that in the first 
nine months of this — coal was imported into 
Belgium to the extent of 221, tons. The corres i 
— in the ing period of 1874, were 146,000 


The Cockerill Company.—The John Cockerill Company 
pb age a for ae eee oe 
secured an order for rails and locomotives for in. 
Bestich —_ ee ee eee state of the 
Same on She snetaeee tn sacar a1 ee th Wales. In 


tion 
that many of the claims have been flooded, and work has 


cae edine haste Eek: The tin miners are, how- 





nn 


The North-West Territory.—Mr. Elis, of the Canadian 
Geological , has at i from Fort 
Carleton. Mr penetrated as far as Mountain 


same 
it will 
French Mechanical Ieee tn Coan a 
the Forges and Steel Works in 1874-5, 
after for depreciation of plant aud works, 
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DRILLS AND DRILLING.—No, VII. 
By Josuva Ross, New York. 
BORING TOOL HOLDERS. 

For ase on holes too small to admit of a bar having 
sliding head, which are usually bored with a 
tool, a boring tool holder may be employed to great ad 
vantage. Such an appliance is shown in Fig. 45 





senting a round bar shaped at the end B, to fit into the tool | 


govt of the slide rest, and having a groove across the 
ia 


meter of the end CD, to receive a short tool. The alot | 


and tool may be either square or V-shaped, the tool being 
locked by a wedge. It is obvious that, instead of shapi 
the end %. as shown, the bar may be held (if the slide 
head is provided with clamp instead of a tool post) by two 
diametrically opposite flat . For use in holes of from 
2 in. to 8 in. bore, such an appliance is invaluable, especially 
if the hole to be bored is of unusual depth ; because the bar 
may be made very stout in proportion to the size of the hole, 
and will, therefore, stand a depth of cut and a rate of feed 
totally impracticable with an ordinary boring tool, and will 
not spring away towards the back end the hole, as 
boring tools are aptto do. Furthermore, the cutting tools. 
being small, are easily forged, ground up, and renew 
when worn out ; and the bar maintains its —- length, 
which may be made to suit the depth of the ho uired to 
be bored ; while a boring tool becomes shorter each time it 
requires reforging . 
he shape of the cutting tool may be as shown at D, 

Fig. 45, or such other as the nature of the duty may require. 
For truing out broad recesses in large work, the slot in the 
end C D may be made large enough to receive two tools, 
one to turn the inside and the other the outside of the recess. 

For use upon holes of a large bore, or upon outside work, 
in which the tool requires to stand out far from the slide rest, 
the tool holder shown in Fig. 46 should be employed, the 











tool box A A being long enough to receive two of the set 
screws B. 
BORING TOOLS FOR LATHE WORK. 
Boring tools for use on lathe work require to be shaped 
with greater exactitude than any other lathe tools, for the 


reason that they are slighter in body in proportion to the | ; 
om any pe Tos rule, the | marks ba 


duty required of them ti 
cutting edges standing further out from the tool post or 
clamp, the body of the tool is more subject to spring from 
the strain of +" eat. It dag that, Bp gre ph 
bored out is a one, the cutting edge ‘of t 

become dull at the end of the hole as com to what it 
was at the commencement (a remark which, of course, 2 
gies ton tants 5 but in tools, stout in proportion to the 


uty ‘required of them, and held close in to the tool post, | sdmissib’ 


the effect of the slight wear of the cutting edge, due to a 


finishing cut, is not practically iable. In the case of 
distance of the cut 


a boring tool, however, the 
from the 


the 
the fingers, when the size of the last half of the hole will 
be found to have varied according to the direction in which 
sisvename to apuicg, the tcl fo apt te cing amy from the 
sitiveness y is away 
pas yay wh whe snp thane ag wy i } 


7 
| 
F 
I 
! 


the cutting edge tool to the line or direction in which 
the tool travels, the direction of the pressure Ieee 
ata right angle to the general direction of the plane of the 
the spring of the various tools, td, eo 47, will be 
ip cack cuss be the Gearon Senet SSeS te D 
1s a section &@ piece metal requiring three inside 

variously boring 
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altel 


ft part of the metal 
surface, and (from the pressure) 
it away, as shown in Fig. 48, in which 
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the work in the lathe as nearly true as possible, and 
revolve the work at such a speed that the seraper 
will cut at about 380 ft. per minute; then apply the 


scraper by hand in the pe shown in . 53, AA 
representing the work revolving in the direction denoted by 
the arrow, and B the scraper shown in section. If the flat 
face and the bevelled edge of the scraper is ground true and 
even, and care is taken in using it to take ont the metal 
only where required, this tool will perform excellent duty 
and eut very smoothly, It may be also used to advantage 
to ease out by hand the narrow places of a hole that is 
oval, or the small end of one that is taper and requires to 
be made lel. The smoothness of its work is much 
improved by smoothing its edge upon an oilstone. Here it 
may be well to state that the spplcation of an oilstone to 
the aaiine edges of a boring tool increases its tendency to 
chatter ; if, therefore, a hole requires to be made unusually 
smooth, the tool must be given leas top rake and may then 
be oilstoned. In many cases a tool may be prevented from 
chattering by holding it with the fingers as near the entrance 
of the hole as possible. 
THE CORROSION OF BOILERS. 
On the Corrosion of Boilers when working in Connexion 
with Surface Condensers.* 
By Mx. Mruy. 

Iw asking your attention to the subject indicated in the 
title of this paper, I may premise by stating, that what data 
I shall have the honour of laying before you, as to the corro- 
sion of boiler plates when generating steam from distilled or 
redistilled water, will be generally such as has resulted from 
my mal observation. Much of it will doubtless be 
familiar enough to those whose professional experience has 
included the management of boilers whilst working in con- 
jusetion with surface condensers. In the earlier days of the 
practical application of these condensers (I refer to fifteen 
or sixteen years ago), you must be aware that engineers were 
often driven to their “ wits’ end” in striving to account for or 
to arrest the ext i insidious decay which was 
steadily and rapidly consuming their boilers before their eyes, 
while yet there was no ised means of preventing it. 
And, indeed, up to the present time, although we have by a 
primitive, and, withal, a makeshift expedient, been able in 
ce measure to mitigate the evil, lam not aware that the 

ight of scientific research has yet been brought to bear upon 
the subject with a view to determine. the nature or cause of 
the actin itself, or to devise any means of counteracting it. 

Fully a decade of years has passed since the writer first 
endeavoured to venti this question, by introducing it to 
the notice of gentlemen whose social and professional posi- 
tions and interests warranted him in assuming that they 
would have influenced scientilic inquiry in respect of the 
question. More recently I have tried to set forth the neces- 
rity for immediate and decisive action in the matter; but 
little or nothing of a practically effective nature has been 
done towards enabling us to grapple with or overcome the 
difficulty itself. At all events, for aught we have yet learned 
of the causes of the evil, boilers 
they did on its first introduction. My reason for touching so 
intractable a subject, and pressing it on your notice, is the 
hopel have that you may add some ray of light towards 
elucidating the cause of boiler decay, or haply indicate some 
simple and economic means of arresting it. The subject is, 
as I think, well worthy of your best attention, since a dete- 
niorating element like that under notice rests like an incubus 
on the ee yw otherwise is an invaluable ad- 
junct to the efficiency steam engine. 

About a year ago the Board of Admiralty, awaking to the 
fact that the boilers of the Royal Navy, working in connexion 
with surface condensers, were becoming worn out before their 
time, and acknow 
alone to institute a Y, appointed a 
quiry” to take evidence and report on the management and 
condition of boilers generally throughout the mavy. Espe- 
cially the commissioners were instructed to ascertain the 


* Paper read before the Cleveland Iron Trade Foremen's 
Association. 
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ptain ; 
process, and cooled the exterior walls of his gathering vessels 
with water, in order to create a vacuum for pumping pur- 
poses. Contemporary with these we also know ew- 
eomen, in his earlier attempts to use steam as a motive agent, 
adopted a similar method to produce a vacuum in his cylinder, 
until be accidentally discovered that the water inj 

among the steam was much quicker in its action and better 
suited to gt 9 ape We can learn nothing further of the 
appleation of the process until the time of Watt, when we 
find him experimenting with both a “pipe” and a “ plate” 
condenser, either eotled| by an artificial air current or by sub- 
mergence in a running stream, but both of which he ulti- 
mately abandoned as impracticable, given preference to the 
common injection system. It was not until the year 1832, 
or about filty years after Watt's successful of the 
‘‘ separate” jet condenser, that the true objects of the surface 
engine came to be asa desideratum in con- 
nexion with the steam engine, In that year Mr. Samuel 
Hall introduced a condenser, consisting of a cast-iron cham- 
ber filled with copper tubes, through which the steam ex- 
hausted, the water at the same time circulating round their 
outer surfaces. This arrangement met with considerable 
success, both in the royal and merchant navies. From all 
accounts it appears to have answered its purpose well; in- 
deed, engineers who have had experi with it, have told 
the writer that it was all that d be desired. Yet for some 
reason which has not been sufficiently explained, the system 
fell into disuse until about 1858, when it was again revived. 
This time it gained steadily in favour with engineers, and 
within a year or two quite a host of patent arrangements 
were in the market. The yee ey difficulty with the earlier 
plans was in the making of tight joints between the water 
and steam chambers—joints that would allow for the expan- 
sion and contraction due to the ing temperatures of the 
tubes. This object has been accompli by vari ethod 
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the inner surfaces to be quite clean, with exception of a 
deposit covering ell the under-water surfaces. 
This, on the moisture evaporating, left as residue a dark 
brown pulverised substance of a fne sandy nature, but so 
thinly distributed that at the time we took no further notice 
of it. Over the water-line was the greyish-coloured powder, 
similar to what we had pesenn seen, im greater 

uantity than before, and specially thick in the vicinity of 
dee lates, but it came off quite as readily as before 
witha -brash, leaving a grey coating, but no incrusta- 
tion, behind it. Although not again in ¢ of these boilers 
at sea, I had an opportunity of examining after having 
been under steam during a further period of days. The 
surfaces above and below water had been co respectively 
with the grey and dark brown powdery deposit to which we 
have before referred, but, in addition, the furnace crowns 
seemed to be eaten into by some corrosive action, not regu- 
larly nor thickly, but here and there, generally in rough 
blotches measuring from } in. to | in. across. e concluded 
at the time that the iron of which the boilers had been made 
was of an inferior quality, and that the pitted parte were 
patches of slag or cinder; further experience, however, led 
us to alter our opinion. Another case, and one which per- 
haps illustrates even more forcibly the rapid and insidious 
nature of this corrosive action, was one which was placed 
under my charge, on being transferred from that already re- 
ferred to. In this inst both hinery and boilers were 
entirely new ; the former were on the compound principle, 
and indicated over 1700 horse power, the latter were loaded 
to 65 Ib. per inch. 

At starting, our boilers were filled with fresh water, and 
only distilled water was used for extra feed supply, to recover 
our loss from leakage, &c. 

On the seventh day out, on casually trying the salinometer 
in the water from the boilers, I found it to denote a density 
equal to about 2} times the average density of sea-water; at 
the same time the water tasted quite fresh, though a little 








some employing cotton packing with screwed glands, others 
compressed wooden ferules, sheet rubber with gland 
plates, and others with simple rubber rings of about one- 

uarter inch section, without ferules, pon or aught but 
their natural elasticity to keep them in place. I may remark 
that I consider this latter method to be the best—at once the 
simplest and cheapest—as, with considerable experience of 


and . This density steadily increased until 

the fifteenth day, when the hydrometer denoted a density 

equal to 17 oz. of saline in ts to the gallon, or about 

3) times that of sea-water, the water at this time having a 

greasy-acrid taste, and very nauseous. On examining the 

boilers, we found appearances much the same as previously 
‘bed. , 


the more elaborate arrangements, I found it to give less | deposit 


trouble, and to be more easily rectified than any other. 

The primary object sought after in the introduction of the 
surface condenser is to secure a supply of pure feed-water for 
the boilers. Were,this entirely practicable, we should, after 
filling our boilers at ing, only require to make good 
eee eo Nee oe oe sb ype aye Saag a 
connexions, thus keeping the origi water doing a con- 
tinuous round of change—first water, then into steam, then 
again into water, and so on. 

This pure feed supply would insure clean internal heating 
surfaces, with, of course, a corresponding economy in the 
fuel consumed ; and in boiler cleaning the tormer, in the case 
of steamships, meaning a proportionately smaller bunker and 


bay the unquestionable benefits, however, —_. come 
pany the system, one very serious evil has arisen, whi 
considerably mars what otherwise would have been an almost 
ee cemeerees o> Ss Oat 5 een sapere ection 

been found to attach to the internal iron surfaces of all 


with impunity be obtained. It is therefore to a description 
of the nature and extent of this corrosion, with an examina- 
tion of some of the more of the 
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could we but find it out. It is therefore with 
leading your thoughts in the direction of the true 
I now proceed briefly to examine some of those which 
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is not patent to the external senses, that there has 
a little diversity of opinion with regard to the agency at 
in producing them. 

Some of these suggested causes are indeed scarcely pro- 
bable, and may justly be accepted as never having existed 
beyond the imagination of their originators ; as, for instance, 
a chemi action arising from the presence of chlorine or 
hydrochloric acid, said to be in the boilers, though whence it 
comes, unless in certain peculiar circumstances, we have not 
yet been informed. When attention first became 
arrested by this corrosive action, one eause suggested—and 
one which even yet obtains considerable credence—was the 

ce of an acid, said to be produced by the decomposition 
of the fatty lubricants passing from the eylinders into the 
boilers, and acting on the iron as a chemical solvent. No data 
of which I am aware, has yet ever been adduced in proof of 
the existence of any deleterious ingredients produced from 


ef 
a 


this source; until, therefore, something other than mere | water 


assertion is brought forward to support the theory, I shall feel 


bound to dispute its correctness, believing, as I do, that all | i 


known facts tend to demonstrate quite the reverse. That 
this hypothesis has been ill i will at once be obvious 
when we reeur to the old style of wagon-shaped marine boilers, 
generally contracted in steam space, and ayer wage J much 
giving to priming, into which gallon after galion of oil was 
injected to allay the turbid water, and this without evera 
sign or sound of any ill effects resulting from its presence 
While at all times it is the duty of those in charge of steam- 
engines to be frugal in the use of tallow in the cylinders, it 
becomes, when surface condensers are present, a very special 
duty to minimise the consumption of interna! lubricants as 


much as possible, if only for the sake of the condenser tubes, | onl. 


which are readily fouled and very troublesome to clean. I 
therefore submit it is more than probable that much less 
grease will find its way to the boilers under the new than 
under the old style of condenser. However, with a view to 
obviate the injurious effects possibly arising from the use of 
certain, or of any lubricants, experiments were made with 
various kinds of oil, and in pala Somamaal the use of any 
internal lubricant whatever was entirely suspended ; but 
these experiments, though invaluable in another way as 
showing the most suitable oil to use, went to prove asthing 
of the object for which they were undertaken. Under the 
writer's observation the decay still continued, where no lubri- 
cant whatever entered into contact with the steam, except- 
ing, of course, what little could be carried by the rods through 
the stuffing boxer. 
Another cause was suggested, and one which has of late 
wa largely into public favour. It is “ the presence in the 
ilers of a galvanic action, indueed by particles of braes or 
copper, which are loosened by attrition from the pipes, 
umps, &c., and carried into the boilers by the feed-water.” 
Yow, as an exercise to the esthetic faculties, we could con- 
ceive of conditions in which it might just be possible that 
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the influence of the distilled water. 

Pinetecl segeng roberta. on 4 sm 
observation or in from m point view. 
tended to confirm it. A however, is not 


wanting in su of this theory (for such many will as et 
cay in boar bn pe tr ay etn 
ies in the fact is 
favour. It is « well-keswn tA thet all belles fed 
with water from peat-bogs (which water is always nearly 
pure) do not last so long as those fed with ordinary 
water, containing a calcie or essline element in solution, 
while the decay occurs in the same peculiar manner 
as that induced through song connexion with surface 
condensers. As an instance of this, I know that some years 
ago it was a common practice for the locomotives in 
the Sheffield district (on the London and North-Western - 
way), and using the water from the Yorkshire moors, to carry 
@ quantity of carbonate of lime in their tanks, avowedly to 
tralise the ive action of the pure water on their boiler 
plates. Another instance—as, I think, peculiarly confirma- 





this the water, steam, was conducted through nothing 
but pore Pip ae o that the galvanic ection theory was 





such an action would be generated, and have the effect 
claimed for it. Granting that the water became acidulated 
through the presence of fatty acid held in solution, and 
granting also that particles of | brass or copper could be pre- 
cipitated over the internal surfaces, we should then have all 
the elements of an active galvanic mpc | at the points of 
contact with these metals, under whose subtle action the iron 
- slowly pass inte solution as a tic oxide. 

, however, would maintain that favourable and (for 
the votaries of this theory I may add) favourite conditions do 
not exist. Firstly, because, this corrosion has occurred where 
no fatty or other acid could have been present in the water ; 
even in the densest specimens of the redistilled water, acid 
was certainly not present to the taste. Secondly, the condi- 
tions were unfavourable to magnetic action, inasmuch as the 
corrosion oceurred quite as frequently on the under as on the 
upper surfaces of the tubes and furnaces, where bodies of the 
— gravity due to brass or copper were not likely to be 

eposited. Thirdly, in the next analysis of the under water 
deposit (sera trom the corroded parts) the percentage of 
foreign metals would not warrant us in assuming that these 
Were present in such quantity as could possibly do any harm. 


The analysis produced : 
Oxide of iron pe ais esi 775 
Moisture ... ce os ds 19.76 
Sulphate of lime... was eee 8 
Oxide of copper 6 


Traces of alumina, chloride of sodium, 
and manganese ... ave ve 5 

With the object of diverting from the iron this assumed gal- 
vanic action, pieces of zinc were hung in various parte of the 
boilers, in the belie that any acid present would, by its affinity 
for the softer metal, expend its energy.on the zinc, and so 
leave the iron unaffected. I that I am not presently 
in a position to decidedly certify that this plan has made any 
difference either way with regard to the preservation of the 
iron, as at the time the zinc was first introduced we were 
already in possession of other means of arresting the 
corrosion. I, however, am not inclined to pin my faith upon 
its value, nor will it unduly establish your faith in the zine 
remedy when I tell you that I never oe ee aioe 
ardent supporters to try it om its own meri 
in conjunction with o plan which we already knew to be 
quite successful of itself; yet the zine, suspended for s few 
weeks in a boiler evaporating steam from distilled water, will 
certainly decompose as well as could be wished, and will be 
taken out an amorphous mass, arya Ty» “linker” from 
a firegrate, iderably increased in but possessing 80 
little tenacity that it can be crushed between the Sagers with 
no visible element of a metallic nature about it. ; 

Another cause suggested, and the one which the writer be- 
lieves, and has all abog maintained to be the sole cause of this 











ble here), yet, after four years’ wear 
were considered quite unsafe, and required to 

repaired, while the other two boilers, supplying steam for the 
machinery, and regularly fed with the town water, were, after 
the same term of service, scarcely a whit the’worse. In the case 
of steam-warming apparatus I have been informed that 
both boilers and pipes rapidly wear out, and doubtless this 
will be due to a similar cause. It is fact 
that distilled water has a most i 
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metals, especially on lead and iron. Dr. Clark attributes this 
ction to ite liar y, as compared with ordinary 
losin of desttded rhage ares acid. 


The chemist Berthier aleo found that the nodular protu- 
berances commonly seen in cast-iron pi when used for 
conveying distilled water, were com of these elements: 


Analysis of Nodules sees by Distilled Water on Cast 
ron. 


per cent. 
Protoxide of iron oni vee por 21 
Peroxide of iron ose eee eos 58 
Carbonic acid ... pans ate ose 
Moisture de see ra one 14.26 
Silica jes ad 1.83 


In view, then, of the corrosive properties evidently pos- 

sessed by distilled water, I would ask, might it not just be 
possible that the constituent elements of water, when fre- 
quently redistilled, undergo such @ as to greatly 
intensify its action on, or nity for, iron ? ‘some change 
does occur is plainly demonstrated by its ; 
steady increase in density. It is, therefore, with to 
the nature of this change that we so much want 
tion. 
A writer in a recent number of ExGrveeRinG, whilst re- 
ferring to the deeay of boilers in the Royal Navy, suggests 
a course of experiments which must commend to all 
who may bave the requisite education and ie % 
conduct them ; this is to ascertain what part influence 
of heat and pressure plays in modifying the solubility of 
bodies, with, of course, special reference to iron. 

Under the hypothesis that redistilled water is the active 
ands of sosteacing to ieee been auggesied 
meth ve 5 

One authorit: suggests the introduction into boilers of 
a quantity of wlicate of soda ot potash ; another recommends 
carbonate of lime ; another 
sulphate of lime; while another 
water should be aérated. I am not, , er = hose 
any of these methods ever advanced much beyond - 
perimental tage, end some of them—the fret andthe ast— 

b 


this 
to muted generally lope prac is thet of 
changing the fecl-water. In contested for the 
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THE NORTH STAFFORDSHIRE 
COALFIELD. 
The North Staffordshire Mes the Ironstones 
A Cuantes J. Homen, ¥.G.8. 
Taxis 


be termed the central eoalfield of the 
Midland Counties, having the Cheshire 


the Cosshive snd Lasoashice 
couttele on She saci, Deaaens Layee ngentrnacbny 








* Paper read before the Iron and Steel Institute at 
Manchester. 
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South Staffordshire and Shropshire on the south, and Den- 
bighshire and Flintshire on the west ; and taking the trough of 
the coalfield at Tunstall as the centre, it is 150 miles north 
of London, 46 miles north of Birmingham, 40 miles north 
of Derby, 55 miles south from Manchester, 40 miles south- 
east of Liv , 30 miles south of R mn (our est 
shipping po ), and 40 miles north-east of 3 % 
comprises , Fenton, Adderley Green, Lawn, 
Ubberiey, Bucknall, Northwood, Shelton, Etruria, Hanley, 
. Milton, , Chell, Cobridge, Burslem, 

i . Tunstall, Chatterley, Turnhurst, Newchapel, 
Whitfield, Ford Green, Norton —a Green, 








. cott, Knutton, and Silverdale, the whole of which 
are within the limits of the “main coal basin,’ and con- 
taining three distinct series, namely, the upper, the middle, 
and the lower, extending from Longton or soutbern end to 
Hareeastle or northern end, in length 10 miles; and from 
mg or east end to Leycett or west end, in width 7} 


m les. 

The valley through which the North Staffordshire main 
line of railway runs from Etruria to Chatterley, being the 
centr: of the hoe and consequently containing the whole 
of the three series, from which point the dip rises to the 
east, north, and west, from an almost horizontal position, 
gradually in a curvilinear form to 18 in. to the yard, or 
from 1 deg. to 27 deg., the outcrops being very regular on the 
eastern portion and resting on the millstone grit formation, 
whilst on the western side, after ing over the anti 
axis, abruptly terminates by coming in contact with the 
red sandstone formation of Cheshire, caused by the great 
down-throw fault, the measures having taken a complete 
turn and dipping under the Cheshire plain towards the 
Denbighshire Hi . Asthe North Wales coal seams dip 
in a contrary direction, there can be but little doubt as to 
their continuation under this new red sandstone formation, 
the depth of which yet remains to be ascertained. With a 
view to 5 men ps toe! thickness, a boring was commenced 
by the Diamond k Boring Company on the 25th of 
January last, near to Alsager station, and continued to a 
depth of 860 ft., it was then abandoned on the 28th of May 
without getting into any recognisable e, but meeting 
with a heavy feeder of very pure water at 553 ft. below the 
sarface, and which still dows through a 5-in.diameter pipe 
10 ft. above the top of the borehole, details of which may 
be interesting, and are appended. 





BorIno NEAR ALSAGER. 


Particular 
Depths. 
ft. in. 


Total 
Description of Strata. 


Sand, marl and gravel 56 6 
i loam 6 

Large gravel 0 

Grey shale 0 

Red loam 0 

Grey shale 6 

Red loam 0 

Grey shale 6 

Red shale 6 

Grey shale 0 

Red shale 6 

Grey shale 6 

Red shale 6 

Red shaley rock 0 

Grey rock (27th February) 0 

Red shaley rock 0 

Red loam 0 

Grey shaley rock (5th March) 6 

Red loam 6 

Red and grey rock 0 

Grey rock 0 

Red and grey rock (25th March) 0 

Red sandstone 0 

Grey rock 0 

Red sandstone 0 

Tapped considerable quantity of 

spring water (10th April) 

White sandstone... , 

Red sandstone 

White sandstone (16th April) 

Red sandstone (30th April) 

White sandstone 

Red sandstone 

Red shale 

Red sandstone 

Red shale 

Red sandstone 

White sandstone 

Red sandstone 

Red and grey shale 

Red shale and sandstone 

Grey rock ; 

Red shaley rock 

Grey rock 2 

sandstone (28th May, 1875) 0 860 
A previous trial had been made at Miles Green, where a 
hole was bored about 600 ft. with like result. 

The northern portion of the coalfield mage to a 
narrow point near to Biddulph and Congleton, where the 
lower seams alone lie on the millstone grit ; near this point 
thin beds of carboniferous limestone are also found, and 
worked by the Astbary Lime Company. The southern 
portion is overlapped to a great extent by the ian mea- 
sures, the mines dipping underneath, tow Shropshire 
and Cannock Chase, as the mines of these districts td 
in a similar way towards the North Staffordshire 
this fact would to the inference that the seams of these 
districts form a continuous under the peas 
formation. The new red sundstone overlying which in its 
true ‘geological position, and covering so large a tract of 
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Section or Borgsnous, aT LignTWwoop, NEAR 
LonerTon. 

Total Depth 

yds. ft. in. 


— 


COBDS SOR MK ORD UR ASCUH CVK COHN DONWON OCVN HK tee! 


Rocky marl ... te : 
Hard chocolate coloured rock 


Hard rocky marl eer 
Hard brown rock (wet) 
Brown mar! Bt mes 
Strong rock and clod light 

yellow and other colours ... 
Hard rockand marl... ... 
8 ligh oth all del. 

ight roc’ e 
ey ee he ak 
Hard mottled ground pve 
Limestone 
Binds and clod a 
Blue and purple ground 
k and grey marl 

White rock binds 


mmm oOmMMOSMNSOOMOOCCOS 


— 
mOOSOOSSOWS SSCARSHSOSOONAGSSAGSCCHE! 


om 


ona 


Coal and dark clod ... 
BROWN IRONSTONE, 
with two i % 
Light rock, with dark sheds 
Light parting... - abe 
Very hard light rock ... ... 
as rock and clod, with 
rk sheds and thin bands 
of ironstone : be 
Hard variegated marl ... . 
Hard blue clod so in 
Hard mottled ground ... ... 
Dark fireclay, with bands o 
Binds and fireclay ... 
COAL ; , ats 
Dark fireclay ... “ é 
Light strong rock and clod, 
a bard a od anaes 
ix and grey) 
Strong fight clod met 
Clod or mottled ground 
Hard light clod : 
Green rock ei ; 
Mingled ground... 
Green rock iia 
Binds ... ; ‘ 
Mingle ae Se bedstead 
Light wh por ironstone 
Dark clod and rock ... 
Clod and rock hina 
Dark clod (very tough) ; 
a yellow, and mottled 


e Pe 
Clanch binds .. Oy 
Brown rock and binds 
Green rock ... a 


Clod ; 
Clanch binds . 
Hard light roc 
Rocky binds 


Mont FORK OCoOSor OF ONNr th 
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oe SO 
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Mingled clod, and light clod, 
and ironstone A eh 
Green rock and rock binds... 
Black bat oe ra 
eon and ironstone 
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yds. ft. in. 
197 2 


1 





Clod and ironstone ... 
Hard jointy rock 
Ironstone and clod ... 
Rock de 
Fireclay, coal, and clod 
Ironstone .. * 
Cled . 


COAL . 
MEASURES. 
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A pair of pits are now being sunk on the deep of this 
borehole, where I expect this seam will be found at a depth 
of about 290 yards. 


(To be continued.) 








American Locomotive Burtp1nc.—The Brooks Loco- 
motive Works, of Dunkirk, New York, have received an 
order for = additional locomotives for the Erie Railwa 
Company. ‘This order, with other contracts now on hand, will 
insure work for the foree now employed at the works until 
—_- \ which month it is Sorell nat expected that a 
solid and substantial improvement will be established in the 
business of the United States. 


Tue wate Mr. C. B. Vienoizs.—In the obituary 
notice of Mr. C. B. Vignoles, published in our last issue, 
two mistakes occurred which we hasten to correct. .We 
accidentally wrote of Mr. Jabez James, of Commercial- 
road, London, “‘ the late Jabez James,’’ and we stated that 
the model of the Kieff Bridge, in connexion with which we 
mentioned Mr. James’s name, was still at the 
Palace. This model was unfortunately destroyed at the 
fire which did so much damage at Sydenham. A second 
moJel—a fac-simile of that just referred to—was also made 
by Mr. James, and presented by Mr. Vignoles to the 
om of Russia, in whose Winter Palace we believe it 
So. The cost of these two models, was, together, 


AMERICAN Briper Buriitpine.—The Wronght-Iron 
Bridge Company, of Canton, Ohio, have been awarded the 
contract f bailing ¢ Green 


Col bas, Ohi nscidee 
umbus, Ohio. e 
detail, and consists 
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VERTICAL ENGINE. 


CONSTRUCTED BY MESSRS. TAYLOR AND CHALLEN, ENGINEERS, BIRMINGHAM. 
(For Description, see Page 431.) 


ARCHED RIBS AND SUSPENSION 
BRIDGES, WITH THEIR AUXILIARIES. 
No. II. 

By T. CLaxton FIpcer. : 

In examining the case of suspension bridges with 
inclined auxiliary stays, we found that while the 
central half of the load was necessarily carried by 
the cable, the load on the landward quarters might 
either be wholly carried by the cable, or the greater 
part of it might be borne by the stays and hori- 
zontal girders, according to the figure in which the 
cable is adjusted; and also that with the best — 
sible adjustment the stays would relieve the cables 
of about one-fifth of their horizontal strain, trans- 
ferring the same amount to the roadway girders, and, 
of course, sustaining in themselves the same amount 
of horizontal strain. 

If now, in addition, we consider that a change of 
temperature may at one time increase the strain 
upon the cable, and at another time increase the 
strain upon the roadway girder and stays, we must 
conclude that the combination is not an economical 
arrangement for carrying a uniform load. 

This is, however, not the only, nor perhaps the 
chief function of auxiliary inclined stays. Their 
best and most useful purpose is to prevent or check 
the oscillations that would otherwise arise during 
the passage of a rolling load. If the roadway girders 
be made to transmit their horizontal strain as thrust 
to the piers, they form with the sta id canti- 
levers, which perfectly resist any distortion under 
the passing load; so that, as far as they go, the 
stays render the platform very rigid, and, more- 
over, they require for this purpose little or no extra 








metal beyond what is required for the uniform load. 
But they leave the central half of the bridge in the 
condition of a common suspension bridge, and 
though the oscillations in this part are limited by the 
flatness of the parabolic curve, yet it may be ques- 
tioned whether the structure is perfectly adapted to 
the requirements of a heavy traffic, such as would 
occur in railway bridges. 

The roadway gi have been assumed hitherto 
to have only stiffness enough to distribute a passing 
load over a short length of cable, and to be inade- 
quate to resist the whole effect of unequal loading ; 
it is now proposed to examine the condition of 
auxiliary girders, which are designed to resist the 
bending action of the rolling load, and to note the 
analogy — exists sme so condition of each 
class of suc’ = an a correspondi 
class of arch-rib or rigid suspension rib. -_ 

Class pe will carrer a am first in order 
the case of an auxiliary girder hinged at the middle 
of the span, as recommended by Professor Rankine, 
in order to annul the straining action which would 
otherwise arise from the expansion and deflection 
of the chain. 

That author states (Cir. Eng., p. 579) that for this 
case ‘‘ the ing action on the auxili 

will be that due to 


This is indeed what occurs when the rolling load 
just covers one girder, as AC, Fig. 2, and at first 











=the distance of the weight from the 
é==the half span AC. Of course the 


hinge 
. total 
vertical reaction of the pier A=V, say, must be= 


C, 


w SH, and that of the pier B=V,=w 99 ; 
we do not yet know how much of this is i 
by the chain and how much by the girder ; 
As the girders are to prevent any distortion of the 
chain, it will keep its parabolic form, and will there- 
iformly distributed upward pull u 

the girders=w per foot lin., the value of which 

to Se ee eee ee 
each girder will be « b=U=the verticel brought 
by the chain upon each pier. Put b bossa thr a 
ee pier A by the girder; then V = 


+U. 
We can also put W,=the weight 
the ae C=the r eRe reaction of 


but 


will be divided by it between the two ts A and 
C by the law of the lever; thus for the weight 
we shall have the moments about C, 


b 
=wy-U-s" 
and therefore 


But 


b 
V=W+, orw 57 =" 
therefore 


and 


We have therefore 


wy U_ 
Fey. oe 
In the same way we find for the reaction at C, 

Weaws/- 
We have therefore the following rule for the distri- 
bution of a weight yo AC: 

First suppose A C an independent 
A and B by the chain; and 
is the shearing force u 
Next suppose AB an t 
he fraction that would be carried at 
total reaction, and the difference 
between this and the load brought by the chain is 

the load brought by the girder. 

In determining next the bending moment at any 
point D whose di from the hinge C=C D=m, 
ee 
weight w. 

1. For the weight #, between D and A, taking 
the moments of forces to the right of D, ; 


m2? 
M=Wmteuy 
=w ae + mis? 


(1) 
tq between D and C, taking 
the left of D, 


2. For the 
the moments of 
(b—m)* 


M,=W(b~-m)+u am 


oof trom ee} 
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b—m Bhy—-bmemy 
“aT , 

b— 2b+m 

a" may - @ 


And 3, for ws placed anywhere upon the other 
BC, the = V and V, will change 


esp te W, will have the same value at C but will 
a downward pressure upon the girder A C, and 
therefore taking the forces to the right of D, 


M, =u —W, m 


m?(b—y) _m (b—y) 
ied | ams 
b—y m(b—m) 
<< Se: 20 

We can now see directly what distribution of 
rolling load of uniform intensity=q per foot lin. 
will produce the greatest bending moment at 
any point in the auxiliary girder, and determine the 
value of that maximum. We have: 

1) for any weight between A and D, M is positive 

3) Cand B, ,, negative 


— 


os Cand D, M= w 
2b 


gaeo)....... 


which is positive when y is greater than iw 
negative less ” ” 
nothing equal. 
Therefore the greatest positive or downward bend- 
ing moment at D occurs when the rolling load ex- 
tends from A beyond D, not sofar as C, but toa point 


whose distance fron C="? =z say; and the 
2b+m 

greatest negative or upward bending moment at D 

occurs when the rolling load extends from B beyond 

C to the same point. 

To determine, lastly, the value of the greatest 
negative bending moment, we may employ formule 
(3) and (2) dividing the load into two parts. For 
the first part covering the girder B C we shall have w 
==q6,and y taken to the centre of gravity of that 


load =53 therefore by (3) 


ee" bm (b—m) 
——— 
m (b—m) 
q i —— 
and for the second part on the length z, we have w 


. @& 


(2) 


” 


2b+m_ 


b 


b m 


” 


” 


bam Tr : 
= = 4 , and y=—, and therefore by (3 
qz ts bx and y 5” c refore by (2) 
m} 
26+ m 


the greatest negative 


i bm b—m 
2b+m 26 

m (b—m) 
q—_ . 


m 


ii 


M, 


nd m 


4 
Adding My+My, we obtain 
bending moment 
m 


—M= q@ "(1 m_) : _@ 
ser * them ®) 


In the same way it may be shown that the greatest 
positive bending moment at D has the same value. 


Now the factor q ™(°—™) is the moment which 


occurs when the load covers one girder, and the 


factor ( 1+_* ) shows how much the greatest 
2b+m 
moment exceeds this: if D is taken at C the excess 
is nothing, at the middle of the girder AC it is }, 
and at A it is }—Q.E.D. 
We can _ oy eee the corresponding class of 
suspension rib or hanging girder Fig. 3, or upright 
ed rib Fig. 4. The axis of the rib, or the line 


{ Pe ee: 


about which the moments will be reckoned, is in 
each case a bola A C B, and the rib is hinged at 
the centre C as well as at the piers. 

Now if we conceive the auxiliary girders in Fig. 2 
to be bent into a curve parallel to the chain, it is 
clear that ali the moments of all the forces will re- 
main unchanged ; and if instead of being suspended 


from the chain they be made to take the of the 
chain, it is evident that they will have to bear the 
direct tension of the chain as well as their original 
bending moment, but the latter will not be altered in 
any way. To verify this, the moments of the forces 

oduced by the weight w in the three positions as 

ore, may be calculated for oy Some in the 
axis. The total vertical reactions V and V, will of 


course be the same as before, and the horizontal 
force H acting on the line A B will be=V, <= 


2, a being the deflection C G; and it will be 
a 


found that the moments have the same values as 
those given in (1), (2), and (3) for the auxiliary 
girder. In fact the only additional forces are U » 
and H, and as they no bending moment upon 
the flexible chain, neither can oa 
duce any moment about the ic axis of the rib. 

The expression (4) will therefore give the greatest 
bending moment at any point in the auxiliary : 
Fig. 2, and also at any point in the suspe rib | 
Fig. 3, or arched rib Fig. 4,and for practical use these 


moments are given in Fig. 5, in multiples of 1% 


and as their values are i dent of the rise or de- 
flection, they may be used for any structure of Class 
I. That is to say, divide the half span 4 into ten bays, 
then the live load upon one bay, multiplied by the 


8. 
seals Vehawe 
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2). 
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length of one bay and by the number given in Fig. 5 
at any point will be the greatest bending moment at 
that point, and may be upwards or downwards ; and 
the bending moment prions the depth of the 
girder or rib, will give the pers sr flange 
resulting from the bending action, which strain may 
be either tension or compression, 

THE IRON AND STEEL INSTITOTE. 

I 1 <a noted oie of the 

N our last issue we a i 

ceedings of the Iron and Steel chiens at the Lae 
plementary meeting heldat the Institution of Civil En- 
gineers yesterday week, We now resume our notice 
at the point at which we then left off, at the 
conclusion of the diseugsion on Mr. See. 
‘The next matter with was the on 
Mr. I, Lowthian Bell’s paper on Mr. J. Price’s retort 
furnace. The ange wee one of several which were 
read at the Man r meeting but which for want 
of time were not then di . The paper havin 
so recently been published in our columns* we oom 
only here observe that the special feature of Mr. 
Price’s retort furnace is the utilisation of the waste 
heat for raising the temperature of the air as well 
as that of the gaseous and fixed constituents of the 
coal, the waste heat being intercepted before enter- 
ing the chimney. 

In opening the discussion the secretary, Mr. 
Jones, read a letter from Mr. Bell, who was unable 
to be present, this letter having reference to a com- 
munication addressed to Enamveerinc by Dr. 
Siemens, and which appeared in our issue of Oc- 
tober 22, page 330. In the letter here referred to 
Dr. Siemens took exception to some of the state- 
ments made by Mr. Bell in his paper on Mr. Price’s 
furnace, and especially to the remark that in the 
Siemens furnace the preliminary conversion of the 
coal into gas ‘is attended with a certain amount of 
loss, inasmuch as the whole of the fixed carbon is 
burnt to the condition of carbonic oxide, which means 
a sacrifice of about 30 per cent. of its heating power.” 
In the letter read to the meeting yesterday week 
Mr. Bell said that he had made a mistake in this 
matter and had not done full justice to the Siemens 
system, but he at the same time upheld the economy 
of Mr, Price’s furnace, and remarked that he had 
received a report from an iron works in the North 
showing that the av consumption of coal for 
puddling in that ishment was 24.6 cwt. per 
ton of iron, while Mr. Price’s furnace was doing the 
work with a consumption of 14.7 cwt., showing a 
great saving in favour of the retort furnace. 

Mr. Bell's letter having been read, 


Sh te 


that paper in ENGINeErinG he had been astonished 





stand upon its 
advan attendant upon the use of the re 
b wscid be eamenenmany. Gan be Muoped pecopibelese 
w recapitulate 

them to the As r the retort 
furnace, he that would be 
experienced the retort, Tle had at one time 
employed retorts in connexion with furnaces of his 
own, and he had found that he could not keep them 
gas-tight, while any gases leaking from them were 
taken up by the waste products of combustion 

ing to the chimney and were hence lost. 
There was also the ditieulty with a vertical 
retort of so heating it that on the one hand the 
coal should be made to part with its hydro- 
carbons, and on the other should not be made 
to adhere to the sides of the retort. Dr. 
Siemens concluded his remarks by observing that 
he had no confidence in the construction of the 
retort furnace for ordinary work, and he doubted 
its practical character. It might answer very well, 
he said, at Woolwich, where it was under very 
careful supervision, and where any little defect was 
quickly noticed and as quickly remedied, but he 
believed it would be another thing when 
subjected to the ordinary conditions of work in 
ne TR Crampton said he had for | 

r. 1, Kt, e or long past 
had constant opportunities of watching the working 
of the retort furnaces at Woolwich, and from the 
first they were a success which led to their number 
being Paras Pemmagance Their economy, no less 
than their efliciency, was unquestionable, and he 
bore willing testimony to their character. 
Hoaswalh herve phy = if Dr. Siemens 
would give an explanation of Mr. Frice’s ts, as 
in some respects they were difficult to. explain. 
About the results ever, there was 


knew of no other furnace 

sumption of from 4 ewt, to 4} cwt. of coal per ton of 
iron. He had heard of the Siemens regenerative 
furnace doing it with 6 ewt. per ton of iron, but when 
he had been able to get at the facta he had found the 
consumption 7 ewt. With an ordinary furnace it 
took 10 ewt. He asked how it was that with a loss 
of but 12 per cent. of the heating power of the coal 
lost in the gases Dr. Siemens did not reduce the con- 
sumption from 9 cwt. or 10 ewt. to 3 cwt. or less. As 
regarded the maintenance of the retorts, they might 
certainly be liable to damage, but so also were 
regenerators. He quite believed that. Siemens’ fur- 
naces were unap ble in their performances 
under certain conditions, but he did not consider the 
system universally applicable. 

Mr. B. Walker, of observed that he also 
had watched the retort furnace for two years past, 
and could state that Mr. Price had no favour shown 
him at the Arsenal. The accounts were very 
strictly kept, and in such a way as that there could 
be no chance of a fortuitous concurrence of circum- 
stances conspiring to render an invention a success 
if it did not contain the elements of that success in 
itself. As it was the retort furnace produced very 
good iron with a very great economy of fuel. 

The President (Mr. elaus) said that he had at 
different times heard so v= 4 erty, Bo bs yone 
regarding consumption of fuel that he w 
such statements with much caution. As regarded Mr. 
Bell’s statement that 24 ewt. of coal per ton of iron 
was used in some worksin the North, he could only 
say that if that was the regular consum then 
he was sorry for the North Country 
It was however difficult to compare what was done 
at one works with the results at another, in conse- 
yea che any nearer quality of the coal. 

t works where they use an inferior coal which they 
cannot sell the consumption would of course be high. 











* Vide ENGINEERING, page 287 of the present volume. 


* Vide letter from Dr. Siemens on page 330 ante. 
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As regarded the Siemens furnace he might say that 
at Dowlais they were re-heating steel i with a 
consumption of much less than 6 ewt. per ton, while 
he added that after their first erection there were 
no furnaces which gave so little trouble in propor- 
tion to the work turned out at Dr. Siemens’. 

Mr. W. Price, of Woolwich Arsenal, next offered 
some remarks upon the working of the retort fur- 
nace, observing that he was not the inventor of 
the furnace, although bearing the same name, but 


he had charge of its working. His observations| W. Hac! 


therefore would doubtless be permitted to set at 
rest the question of the economy and efficiency of 
the furnaces at Woolwich, the moreso, in that his 
figures had been obtained from the records of work- 
ing kept by the Arsenal authorities. Some of the 
retort furnaces had been working for more than two 
years. ‘The first one put up on Mr. J. Price's 
principle was a re-heating furnace, and the results 
obtained from it were so remarkable—as against 
the ordinary re-heating furnaces in the Arsenal using 
the same fuel—that it was at once determined to 
check these results by transforming the furnace into 
a puddling furnace on the same principle, and 
observing its performance. The ts of working 
with the puddling furnace proving confirmatory of 
those of the re-heating furnace, another re-heating 
furnace was erected, and subsequently other 
puddling furnaces were added, until at the pre- 
sent time there were eight retort furnaces em- 
ployed in the Arsenal, Besides those there were 
two more which had been erected at Leeds by Mr. 
Whitham. From the books of the Arsenal it appeared 
that in the ordinary single puddling furnace with 
5 ewt. charges 23 ewt. of fuel were used per ton of 
puddled bar. The single retort puddling furnace 
with similar charges only used 13} cwt. of fuel. The 
ordinary double puddling furnace with 10 ewt. 
charges used 18 ewt. of fuel per ton, whilst the 
double retort furnace only used 9} cwt. with the 
same charges. The ordinary re-heating furnace 
used 8 ewt, per ton and the retort re-heating fur- 
nace 4 cwt., the same coal—which was of good 
quality—being used in all cases. The products of 
combustion, Mr. Price remarked, were discharged 
from the re-heating furnace flues at a temperature 
of 1300 deg. Fahr., as had been carefully ascertained 
by the authorities at Woolwich, while those from the 
puddling furnace, judging from the brighter redness, 
appeared to have a temperature about 300 deg. 
higher, or, say, 1600deg. These temperatures were 
quite sufficient for heating boilers. As regarded 
the size of puddling furnaces, increase of capacity 
was advantageous on the score of economy except 
as regarded yield; but the retort system enabled 
double furnaces to be worked with the highest yield 
attainable in single furnaces. As confirmatory evi- 
dence of the saving effected at Woolwich, Mr. Price 
stated that Mr. Whitham’s ordinary furnaces were 
burning 154 cwt. of coal per ton of puddled bar, and 
his retort furnaces 73 cwt. per ton with 3 per cent. 
waste. Thecoal used by Mr, Whitham was the 
same in both classes of furnace, but differed from 
that used in the Arsenal. 

The President observed that the figures adduced 
by Mr. Price set at rest questions which had arisen 
during the discussion as to the relative saving 
effected by the retort furnace, inasmuch as the 
comparative results were obtained from the same 
description of coal. 


REFRACTORY MATERIALS, 

The discussion was then opened upon a paper 
which was taken as read in Manchester, this 
being one “On Fireclay and other Refractory 
Materials,” by Mr. G. J. Snelus. In this paper 
—which has been published by us*—the author 
describes the various materials used in the construc- 
tion of furnaces, and gives a number of analyses, 
the paper being one which will well repay careful 
perusal and will act as a guide in the selection of 
these materials. At the same time Mr. Snelus is 
careful to state that our knowledge of refractory 
materials is not in a very satisfactory state. The 
discussion was opened by Mr, E. Riley, who 
accounted for the unsatisfactory condition of our 
knowledge upon the subject in question by the 
fact that analysts differed’greatly from each other, 
even in analyses of the same clays, He then went 
seriatim through a number of the analyses given 
by Mr. Snelus, observing that his—Mr. Riley’s— 
analyses differed in many instances, and giving the 
points of difference. This, he said, was not surpris. 


* See ENGINEERING, page 240 of the present volume. 








ing, inasmuch as he had found analyses even 
bye pl of taken in close Mert 
at different depths, 
Mr. Snelus not being 
discussion was ad 
Riley's remarks until the next meeting. 


Anraracrre CoKE. 


The next paper discussed was another which was 
taken as read at Manchester, this one by Mr, 
; kney “On the Manufacture of Anthracite 
Coke in South Wales.” This has also been pub- 
lished by us.* This coke, dude ty Moms. Penrose 
and Richards, of Swansea, consists of 
good bituminous or binding coal and 
portions of sixty per cent. of anthraci 

ye per cent, of and five per cent. 
The materials are reduced to powder 
a Carr's disintegrator, afterw: 
ovens containing charges of about 4 
economy in use in some blast 
found to be as much as from 25 to 


Mr. Hackney su ted his paper by 
that since the Sechawe meeting, tri 
anthracite coke against the best Durham coke had 
been made in the al Arsenal at Turin with a 
saving of 20 per cent. in the same cupola, the time 
occupied in melting the same quantity of iron being 
20 hours with the anthracite coke as against 24 hours 
with the ordinary coke. At Landore during a four 
days’ trial it was found that, in addition to the 
economy, the iron was gradually improved in quality 
as the change from ordinary to an coke pro- 
gressed, and fell off again as the anthracite was used 
out and the supply of ordinary coke was resumed. 
The coke used at Landore was ordinary Welsh, and 
the iron run was close grained No, 4 containing 
from 0.3 to 0.4 of sulphur, and which was conse- 
quently unfit for steel ing. With the anthracite 
coke the metal was improved to No. 2 and then to 
No. 1 iron, the latter containing {02 of sulphur. 
The burden was increased from 7 ewt. 1 qr. 14 1b. 
with ordinary to 8 ewt. 0 qr. 141b, with the an- 
thracite coke, At the same time with the increased 
burden No, 1 Bessemer pig was produced containing, 
as before mentioned, ,02 of < 

Mr. E. Riley and Professor Williamson both spoke 
in favour of the anthracite coke, and Dr. Siemens 
substantiated the results of its use at Landore. He, 
however, observed that he had previously used a 
weak coke or the results might not have been quite 
so striking as they were. They might not be so 
marked if: the anthracite was tried against good 
Durham coke for instance. Still there could be no 
doubt that the anthracite coke was an excellent 
fuel, and he was at the present time engaged in 
making a series of practical experiments with it. 
The idea of making artificial coke, however, was 
not a new one, inasmuch as he had some time 
seen it made at Creusét with non-caking coal and a 
good binding coal. 

Mr. Foley, of Saundersfoot, South Wales, said he 
had made many thousand tons of anthracite coke, 
the proportions varying from 40 to 70 per cent. of 
the anthracite, 

Mr. Samuelson, M.P., observed that the Creusdt 
coke was free from sulphur, but had a large per- 
centage of ash ; still it gave very good results in the 
blast farnace. The question of 4 eg was dis- 
cussed by several speakers, and Mr. 
reply observed that t 
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paper was postponed to the next meeting. — 
The eter se were eet 2 close 
cordial vote of thanks to the ident and C 
of the Institution of Civil Engineers for the use 
their lecture theatre for the meeting, a 


cordial vote of thanks to Mr. Menelaus, the Presi 
of the Iron and Steel Institute, and of the meeting. 
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VERTICAL ENGINE, 


—— 
termined by the manufacturers, and must depend | feed-water 


upon the nature of the materials used, which varied 
in different localities. 


Tue Norra Starrorpsume CoALFiEeLp, 

Mr. ©. J. Homer's paper on the North Stafford- 
shire coalfield, which was read only in abstract at 
Manchester for want of time, was next discussed.+ 
Mr. Robert Heath, M.P.,‘and several 
bore testimony to the be of Mr. 
and to the importance e — 
and iron dati of pe aphallcon ek: 
expressed opinion of sev 
=a acquainted with the di eneaee 
had by no means exaggerated rather 
catinshod the contents of the coalfield. Mr. 
observed that so far the worki were 
surface operations, the shaft at 
being sun 
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CONSTRUCTED BY M. CH. BEER, ENGINEER, JEMEPPE, BELGIUM. 
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A snort time since (vide page 58 of the present volume) | 
we gave an account of thesystem of underground haulage | 
adopted in an adit 8500 yards long at the Hazard Collieries | 
of M. d’Andrimont, at Micheroux, near Liége, and we now 
propose to describe the engines by which motion is given 
to the endless chain employed in this haulage. The pair of | 
engines in question have been constructed by M. Charles | 
Beer, of Jemeppe, and their design includes several special | 
points of detail well worthy of notice. | 

The general arrangement of the engines is shown by 
Figs. 1 to 4 of the two-page engraving which we publish | 
this week, and from these views it will be seen that the two | 
engines, which have cylinders 25} in. diameter by 3 ft. 104 in. 
stroke, are placed a short distance apart with the flywheel 
between them, the flywheel shaft also carrying a pair of | 
spur wheels which gear into two corresponding wheels | 
over the shaft, carrying one of the chain drums. The ratio | 
of the gearing is nearly as 3 to 2, the engine making | 
81 revolutions to 21 revolutions made by the chain drum. 
The winding gear consists of two chain drums 42 in. in | 
diameter mounted on two shafts placed one above the other 
at a distance of about 9 ft. between centres. These two | 
shafts are geared together, while the lower one is, as we 
have already stated, geared to the flywheel shaft of the 
engines. The chain drums are grooved so that the chain | 
ean pass four times round them, it being led to and from | 
the lower drum through openings made in the engine house | 
wall to accommodate it, as shown in the figures on our | 
two-page engraving. The bearings for the chain drum | 
shafts are mounted in two massive standards which are 
connected by cross stays, and which are also bolted to the 
engine frames, so as to form a continuation of the latter. | 
The whole arrangement is substantial. 

As will be seen from our engravings the engines are 
condensing, and have bat one sir pump between them. | 
The condenser is placed below the floor line and between 
the engines, and the air pump, which is horizontal and 
double acting, is worked from an arm on a rocking shaft, 
this shaft carrying another longer arm which is coupled to | 
the crosshead of one engine; another arm on this rocking | 
shaft works the feed-pump which is fixed on the side of | 
the cond We t say that we like this plan of 
using one air pump for two engines, nor do we like placing 
an air pump horizontally, when, as in this instance, it 
could as easily have been placed vertically. Continental 
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| engine builders, however, appear to have a partiality for 


these horizontal double-acting air pumps and use them 
largely 


As shown by Fig. 4 of our two-page engraving, the cy- | 
| linders are belted laterally to the frames, each cylinder 


having two valve chests, one above it for the admission 
valves and one below for the exhaust valves. The ar- 
rangement of these valves will be best understood on re- 
ference to the detail views, Figs. 5 to 9, given above. From 
these views it will be seen that both the inlet and outlet 
valves are double ported, one inlet and one outlet port being, 
however, closed by the piston travelling over it, when near 
the end of the stroke, at which time, owing to the slowness 
of the motion the inlet or outlet area is of less consequence. 
There are separate valves for each end of the cylinder, the 


| inlet valves having expansion valves in the top of them as 


shown in Figs. 5 and 7. Theexhaust valves work on faces 
which are bolted up into place, the valves baving each a 
lug which passes through a special port in this face, and 
the valve spindle being attached to this lu 

ment is clearly shown by Figs. 5 and 

an under view of one of the f 

valves work. The valves, it will be noticed, are all sim 
fiat plates, the faces in w 
around the ports to lessen 
rangement of simple fiat plate 

exhaust is one introduced very many years ago by 


v Tig. 9. 


! 


| late Messrs. Sewell, and it is one which we think is worthy 
| of far more attention than it has hitherto generally re- 
| ceived, 

In the engine we are describing the steam admission valves 
| are provided with double valve spindles as shown in Fig. 8, 
| the two outer spindles, A A, of the three there shown belong- 
ing to the admission valve, while the central one, B, be- 
longs to the cut-off plates at the back of the main valves. 
The admission and exhaust valves of each engine are driven 
from an eccentric on the flywheel shaft, the eccentric rod 
being coupled to an arm on ashort rocking shaft, the other 
end of which carries an arm connected to the two admis- 
sion valve spindles as shown in Fig. 8. The exhaust valve 
| is worked by anarm on another rocking shaft as shown in 
Figs. 5 and 8, this rocking shaft being coupled to that first 
mentioned by an arm and link as shown by the centre lines 
on Fig. 1. 

The expansion valve is driven from an arm on a third 
rocking shaft as shown in Fig. 8, this rocking shaft deriving 
its motion from an eccentric on a shown in 
Figs 1 and 4, and by dotted lines in Fig. 2. 
also marked K 
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eecentrics themselves are kept steady by the plummer | 
blocks. The eccentrics are mounted on feathers so that, | 
although the shaft can slide through them, they and the 
shaft must turn together. The connexion between these | 
eccentrics and the expansion valve rocking shaft is shown 


by centre lines in Fig. 1. 
The point of cut off is altered by varying the irregular 


er of the expansion eccentrics in relation to the cranks, 
and this position is controlled by the governor in the manner | 
we are about to explain. Referring to Fig. 10, given above, } prec ngb op Bap as of the 
it will be seen that the governor is of the cross-armed or | 4 


“pproximately parabolic type, and that its spindle has fixed | 


upon it at its lower end the friction plate D, which rests | Partial ro 
upon the periphery of the friction wheel B, Figs. 11 and 12, | “ters 


in the enlarged details, Figs. 14.and 15. It is this 
t will be remembered, which carries the expansion 


eccentrics, 


Referring now to Figs. 10, 11, 12, and 1, it will 


that the rising or fi 


F 
: 
d 


Fig 


motion of the governor balls is 
transmitted through the links and lever L to a 
| lever of which one arm works between two collars fixed on 
the shaft K. The effect of this 


is, of course, that the rising 
or falling of the governor balls 


produces a longitudinal move. 


an 
The governor spindle has no collars, and thus the whole weight | "®64Td to the cranks, and movifies the cut-off. 


of the governor acts to keep the friction wheels in contact. | 


this shaft being geared to the flywheel shaft by equal bevel 
gear as shown in Figs. 1 and 2. By means of the levers, 
adjusting screw C, and hand wheel shown in Fig. 12, the 
friction wheel B can be slid along the shaft A so as to 
the distance of the point of contact between the wheels 
and D from the centre of the latter, and the speed of the 
governor thus modified. This arrangement gives the power 
of adjusting the cu‘-off by hand when necessary. 


wi 








The arrangement we have described in ingenious! 
worked out, and in practice we understand that it answers 
well and maintains an efficient control of the engine. The 
cut-off can be varied by it from one-tenth of the stroke to 
that given by the main valve. The remaining details of 
the engine without opedial nage Mnteestows thom our 
engravings without special 
Pi ony my pt yo Liége basin. ee 
coal threatens s serious competition, 
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price of iron and steel products in 1874 against the previous 
year. The average value per cwt. of crude iron was 4.49s. 
in 1874 against 5.76s. in 1873 ; iron castings, second smelt- 
ing, 10.628. against 12.12s. in 1873; iron products, 9.78s., 
against 12.98 in 1873; crude steel products, 12.43s., against 
16.02s. in 1873. The general depreciation in value is con- 

uously shown by the fact that spiegeleisen, for instance, 
which in 1873 had experienced a fall from 132s. to 75s. per 
1000 customs pounds, found no buyers at the close of 1574 
even at 51s.; and common pig iron was at the same time 
vainly offered at 39s. to 42s. 

Of the 349 iron blast furnaces of Prussia, only 245, or 
70.2 per cent., were at work in 1874, against 276 in 1873. 
The total working time during the former year was 2114.3 
months, or 662 months less than the previous year. Of 
the furnaces, 158 burnt coke, 15 charcoal, and 12 mixed 
material. The average production of each furnace was 
104,512 cwt. in 1874 against 114,051 ewt. in 1873. 

‘There were further at work in 1874: 


948 cupola furnaces against 921) 
97 reverberatory furnaces pe 103 
1835 . La] ’” = 
102 orges ” : 
56 Bessemer furnaces ” 3 f™ 1873. 
26 Martin *” * 16 
85 crucible ” ” i 
6 converting ;, 9% l4 


The average production per furnace was in 1874 and 1878 
respectively : 


ae “| 








— 1874 more (+) 
hr 1874. | 1873.| or less (—-) 
wanes, | than 1873 
| ewt. | ewt. 
ce er 1 6,420| 7,064, — 9.12 per cent. 
ing furnaces 11,375| 10,777) + 5.55 3 
Fining Rage 6,211, 2,742) +126.51 a 
Bessemer process 71,763) 70,270; + 2.12 m 
Martin furnaces 12,155) 19,060} — 36.23 __s,, 
Crucible furnaces 1,001; 947) +119.51 = 
Converting furnaces 6,333) 2,866) + 120.97 a 


The number of workmen employed in iron and steel fur- 
naces was 110,986 in 1874, against 112,238 in 1873, 

The total production of all the other descriptions of far- 
naces in Prussia during the years of 1874 and 1873 was as 
follows : 





| 


| ae7s. | 1873, 
we | 


ewt.| 3,898,598! 3,311,487 





Quantity 
Gold and silver Ib.| 229,941.2 | 234,664.2 
Value : £ ae ate: 4,630,872 


Of that production zine was 1,403,598 cwt. in blocks ; 
lead in pigs, besides litharge, 1,806,607 ewt.; copper, in- 
cluding black copper and regulus of copper, 125,032 ewt. ; 
silver, 226,973.7 lb.; gold, 435.5 Ib.; other metals, as 
nickle, &c., 1,003,961.5 ewt., and 2529 Ib. of cadmium. 
The excess of the furnace production (exclusive of iron, &c.) 
of 1874 over that of 1873 was, in quantity, 527,111 cwt. 
(of silver, gold, &c., om the contrary, less in 1874 than in 
1873, viz., 4723 Ib.); in value, 83,7522. 

The relative average values of a unit of weight were as 
follows : 














_— 1874. 1873. 
&. 8. 

Zine per ewt. 20.33 22.54 

” 20.80 21.97 
Copper .. ” 86.49 74.60 
Silver per Ib. 85.91 82.92 
Gold »» 1353.54 1356.48 
Otber metals, as nickel, &c., per ewt. 6.64 | 7.77 
Cadmium A per Ib. 7.82 10.68 


The relative decrease in value did not affect only the 
prodacts of the iron and steel works, but also, with the ex- 
ception of copper and silver, the other metals, not, how- 
ever, to auch a perceptible degree. 

The total number of workmen employed in smelting 
works, other than iron and steel furnaces, was 10,806 in 
1874 against 10,207 in 1873. 

The total production of Prussian smelting works in 1874 
was consequently as follows, compared with that of 1873: 








ree 1874. 1873. 
Quantity ewt.| 65,365,046 | 67,564,613 
Gold and silver Ib. | 229,941 234,664 
Value £) 29,229,756 | 35,544,044 








The total namber of workmen employed in all the 
Prussian smelting works was gees 121,792 in 1874, 
against 122,445 in 1873.— Deutsche Industrie Zeitung. 


Tue Suez Canar.—In the tte Gpnenies Bere 
the number of ships which passed the Suez Canal 
was 36. The transit revenue collected by the Suez Canal 








THE IMPROVEMENT OF THE MISSISSIPPI. 
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4,500,000 
. instalments as it progressed, and a 
ebannel of 30 ft. h was secured over the bar. 

The South Pass is about 14 miles long, bas an a 

width of 700 ft. to 900ft., with a depth, at the time of the 
contract being given, of about 7 ft. over its bar; it discharges 
into the of Mexico about 57,000 eubic feet of water 
per seoond, and annually about 22,000,000 os of 
sediment held in suspension ; it is the best ada pass of 
the river for jetties, as it is in a direct line with the river 
itself, while the other passes branch off quite at right 
cngies, besides which this discharges i 


feature in carrying off the sediment and limiting thereby 
the otherwise more rapid extension of the pass into the 


Captain Eads’ plan is to narrow or confine the current 
by building — — Ce oe a5 be length = 
extend out beyond its > which means expects t 
current to cut into and scour off the bar a channel of at 
least 30 ft. in depth, and also be sufficient to cause all the 
solid matter held in suspension by the water to be carried 
oon Stet S Se eee on to the bar. 

The Mississippi isa forming river, and being the only 
one of that kind in the United States to which jetties have 
been applied, the result is looked forward to with great in- 
terest ; the bars of such rivers are formed by the earthy 
matter brought down to the sea and dropped at its mouth, 
and as the bars are continually advancing further out the 
shores are being built up behind. 

Though this plan for improving the pass by jetties was 
recommended by the engineers only after the most mature 
consideration, it does not appear that the following points 
were considered, as no reference is made to them in any of 
the printed reports, pamphlets, &c., on the subject, but on 
the contrary an immense amount of discussion was on 
much unimportant and irrelevant matter hardly bearing 
on the question, to such an extent that it may be said the 
subject was not fully considered or viewed ; namely, the 
effect of jetties will be to deepen the channel between them 
by scouring it out on its bottom just so long as the current 
keeps its accelerated speed, and when that fails then the 
whole scheme of effecting a channel by jetties fails with it. 
This being so the next point to consider in connexion 
with this plan is the chance or probability of the current 
of water in the jettied part of the pass, subsequently main- 
ining its increased speed derived from jetties ; to prove 
that jetties will not maintain subsequently an improved 
channel through the pass the following proposition is sub- 
mitted, viz., narrowing the channel by jetties in order to 
produce a greater current therein so as to create a scouring 
effect, must produce a back rise of water above the jetties, 
and in acco with the height of this back rise is the 
speed of the current between the jetties increased, and this 
speed of current will always be in direct ratio with the 
difference of the water levels in the narrowed channel and 
the back rise above. If this is not so, then it is impossible 
for the water to have any greater speed or scouring effect 
in the narrowed channel than before ; therefore, to create 
a back rise the water must accumulate above the jetties, 
and to accumulate it must lose a part of its present or 
natural velocity, and in ratio as it parts with this velocity 
and assumes a more quiescent state, will its earthy de- 
posit held in suspension precipitate itself in that ~~ ° 
the river above the jetties, effecting a general shoaling 
thereat, while at the same time that part of the river be- 
tween the jetties is being scoured out and deepened (that 
this sh will take place I refer to Captain Eads’ 
pamphlet). It is well to remark that the quiescent state 
of the water above the jetties will be in direct ratio to the 
increased current between the jetties. 

Still another serious question presents itself in connexion 
with the jetty system, viz., in accordance with the height 
of the back rise will the water be impeded in its entrance 
to the pass from the river proper, and will naturally seek 
that outlet to the sea offering the freest run, which is 
certainly agen pes | confined by jetties, impeded 
by back rise, and s deposits ; it is also inent 
to remark that the s of the current between the jetties 
will bear a direct reference to the impediment of the water 
entering the pass from the river proper by reason of t 
back rise exerting pressure in all directions, up the river 
as well as down ; otherwise that the channel between the 
the increased current, 
resistance to produce that force, 
and force and resistance always go band in ‘ 
one must equal the other. In this view the question 

resents itself if the pass that is attempted to be improved 
oy frites aches. ite & pesateny ene eae 
the continuall, i i 
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impedes the water pass, 
passes havi less length, other conditions being eq’ 
in this way the short passes are Se mie nad pw 
to the length of the longer ones, the water of 

i i deposit, and so 


amount of solid matter carried to the sea through the 
jettied pass will be even less than formerly : if so the bar will 
advance less than before. What this amount of precipita- 
tion will be can only be a matter of conjecture at present, 
but it does not seem out of the way to it up to the full 
annual percen that the pass is narrowed, viz., if the 
pass is 25 per cent. by jetties, this precipitation 
will be about 25 per cent. of the amount held in suspension 
and drifted along the bottom, which will be gradually re- 
duced as the cross-sectional areas of the upper and lower 
parts of the pass gradually approach one another in size. 
At present 22,000,000 cubic yards of solid matter are 
annually carried seaward by the South Pass. 
%,. must ps be assumed yr apm are enn 
convey impression jetties are always useless 
and ineffective in securing a deeper bar ; on the contrary, 
when the topography of the country around a river is such 
that a back rise of water can be secured without deflecting 
the water in other directions, jetties are most thoroughly 
effective ; without such topography jetties become mere im- 
—* ‘or dams ; delta-forming rivers have no such 
pography ; that the entrance of the Mississippi River must 
be and will be improved to save its foreign commerce there 
is not a shadow of doubt, but every ill-conceived attempt 
delays instead of facilitates that improvement. 
Henry F. Knarr, C.E, 
70, Cornhill, November 30, 1875. 








STEAM ECONOMY IN PUMPING ENGINES. 
To rue Eprror or ENGINEERING. 
S1n,—As one interested in the above subject, I have to 
thank the writer of your articles on pages 371 and 409 
of this volume for his interesting and valuable remarks, 
which embody some facts about the present performance of 
Cornish engines, not, I think, very generelly known. The 
commendation of the kind of pamping engine described at 
peo is no doubt exceedingly well deserved in so far as 
his appears a well contrived ication of cataract gear to 
a compound engine, forming best variety of Cornish 
ho hegy exmancea ppears h pleased with th 
e writer, however, a so muc with the 
excellences of the improved compound Cornish engine, as to 
be indirectly led into unfairness to another meritorious 
variety of pumping engine, which he di 
summarily with the remarks, on page 409, ‘‘ Nor can it 
be considered that such a satisfactory solution is furnished 
by rotary engines,”’ &c. 
This criticism might possibly be just as regards single 


he | cylinder rotative pumping engines, as 


ona large 

scale at one of the London water works, though I am ac- 

quainted with an instance in which such i worked 

i ily with a very early cut-off, about } (one-eighth) 

of the stroke. I =< yee ery tee) 
pumping engine, s as i at pages , &e., 

second volume, and the Berlin engines described by 

you ap Age year 1870, deserve such a remark. 

they s' show to greater advan 
seribed at page 410, which I ma: 


tal, or vertical, can of course be applied 
the writer 








Company in the same period was 31,2001. 
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I am, Sir, yours y, and other sums, but a bill 
: i ILLIAM OxFoRD. | amounti 0001., Mr. a AE iron mer- or on Lops he is «ells 
25, Fountain-street, Higher Tranmere, Birkenhead. ' | chant, M being the holder of this | bas dwindled down to two days a week. Thus 
November 29, 1875. document. Ats in September, 1874, said to have been | for the winter is a very unfavourable one ; and it 
[The rotative engines referred to our co’ t as 






undoubtedly do excellent service, but he has overlooked the 
fact that they are not in pumping from mines, and 
hence have not to drive » and, more or less heavy, 
pump rods. In our articles we referred most i 

mine-pumping engines, which, as Mr. Oxford will see, have 
to work under conditions differing materially from those 
generally attendant upon the employment of engines at 












‘ 
. 
F 
i 
i 
7 
f 
z£ 
aH 
i 
i 
E 
Ff 









only well in comparison with what a could | 20,0001. Mr. Alfred Hallam, accountant, then submitted | in the rates which have Ist last, 
have done under the same circumstances. Asa matter of fact | a statement of accounts, from which it was that] London and North-Western Railway.—This 

it was pumping & pit in process of sduking, having about the total liabilities were 100,7001., which of secured | has issued notices for works, ¢: mye ore 
70 fathoms lift and with clacks in very order. Of | debts amounting to 68,7001., and unsecured debts amounting tions, and chanientseole te Seolt Webcam Eee” 
course these conditions are, as we have said, different | to 32,000. The loss in manufacturing during the short time shire. It intends to for to construct a rai!- 
indeed from those under which the rotary which | the works have been in operation, was shown to amount to way, to be called oe Sioalion, Guutpeatine to « 
Mr. Oxford mentions are working. Under similar con- | no less than 31,0001. Mr. Belk, on behalf of the directors, junction with the s ata about 30 
ditions as to valves and lift the same = piston and pone seedy ee § to the meeting to the effect that the yards east of the existing ar Pong toute Fe 
ratio of expansion may be used, and we believe are used, in | creditors be oe 2 renee first preference shares in carried over Bathurst-street, and willterminate byh 3 
acomponnd Davey as in a compound rotary engine. It | satisfaction of their the com with the Swansea Harbour Railway of the Great Western 
may perhaps also be noticed that when the valves are in such Railway, at « point about 35 yards west of the spot where 






good order as to render pauses unnecessary, they will also 
allow the engine to work without excessive clearance, and, 
therefore, without the loss due to that cause.—Ep. E.] 
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PRUSSIAN GUNS. 





le 
NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Mar op 
Messrs. Charles Cammell and ior ge meee ~The 
tors of Messrs. har Pigemarn _ Company Caen, 
Sheffield, have decided an interim dividend . 
- | share, or at the annual of 7) por cont. upon the paid cp 






Krupp Guns,’ you say that: ‘‘ We should consider that this 
difficulty if it exists (viz., the difficulty of obtaining a 
Prussian gun for tying it against a Woolwich gun) can 
easily be removed. It is not assumed so far as we know 
that ‘ Kropp’ steel is superior to that of other great well- 
known German makers,’ &. 

I may add to this that Iam quite of your opinion, and 
may inform you that the well-known Bochum Steel Works 
Company, after pee rere have succeeded in 
getting orders from the ian Government, after a series 
of highly satisfactory trials. These trials have established 
the fact that the quality of the Bochum steel as well as the 
guns made there, are at least equal to Krupp’s. 

Yours truly, 
Henry Son. 

7, St. Peter’s-square, Manchester, November 26, 1875. 


















firm of Messrs. Hopkins, Gilkes, and Co., Middlesbrough. 
Trade Prospects.—4t is hoped and believed that after the 

new year there will be a gradual improvement in trade. 

poe Sotemnent of She eee Ses Sn ee 

the masters to look ahead, and it is anticipated that orders 

will be secured after this month. 


















NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a fair | ‘ ining 
av attendance on ’C at Middlesbrough. No. 3 
Cleve pig iron was quoted 49s., and in some cases as 
much as 50s. per ton was asked for this quality. The blast 
furnaces in operation are working fairly. 

The Finished Iron Trade.—In these times of depression 
it is very gratifying to hear that two or three small rail 
orders have been received by manufacturers at Darlington, 
Stockton, and Middlesbrough. 


Proposed Reduction of W .—For fifteen weeks the 
millmen at Messrs. Bolckow, Vaughan, and Co.’s works, 
Middlesbrough, have been idle for want of orders, and 
daring the past fortnight the works have been stopped, 
throwing out of employment about 1000 hands. On Friday 
last, the directors of Messrs. Bolekow, Vaughan, and Co., 
met at Middlesbrough, and gave a donation of 501. towards 
the relief of the millmen. The directors also offered the 










South Wales Conciliation Board.—This Board has 
resolved to terminate all existing contracts between masters 
and men on the Ist of January, when the sliding scale 
will come into operation. 

Cardiff Union Dock and Railway.—In accordance with 
the tenor of meetings of the Chamaraunebies Canal Com- 
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puddlers work if they would accept a reduction of 15 ing a new sea , connecting the canal and dock by rail- 
cent. Ths peddlers decline this goemenal, snd © that way, and antusiog take abeaaE Gk tie Gioeet ates a 
the wages question should be dealt with by the way, the Glamorganshire Canal Company, and the Bute A 
Arbitration. tras a 
Stoppage of Work at Hopkins, Gilkes, and Company.—| Kf —Work at nearly all the mills, and a 
This sock the greater outa Messrs. Hopkins, Gilkes, and | j ly suspended. Most of the coal is to oy 
Co.’s extensive works, Mi , are i » | stocks, which are now exceedingly heavy. The distress ; 
and about 1000 hands are thrown out of emp . The ie very great, and many of the ! 






men have been informed that if they will a reduction 
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FOUR-CYLINDER COMPOUND ENGINE. 


CONSTRUCTED BY MESSRS. DANIEL ADAMSON AND CO., ENGINEERS, HYDE JUNCTION, NEAR MANCHESTER. 
Frg 3 
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QUADRUPLE ENGINES. 
, and its 
. Daniel Adamson 


On page 218 of the present volume we published a 
Pressure Steam 
” read 





from the thoroughness with 

has been discussed, we avs se teoaeh one ae 

(which we reproduce from the Journal of the Iron and-Steel 
Institute) will be examined with much interest. Mr. Adam- 
son’s paper having appeared so recently in our columns we 
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, have four cylinders, 
in., 30} in., and 42 in. in 
and the 


cases 5 ft. 





pecting the engines themselves. 


engines, which drive the Albert Mill at 


quadruple engines, but for convenience it may poe 
Junction, near Manchester. 


desirable that we should give here some leading 
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capnot do better than refer to it for details of the perform- 


ance of these 
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262.45 horse power ; making a total of 539.84 horse power. 
Loder wee Figs 29 to 85, are thus described in 
Mr. ‘2 paper: “ Fig. 29 represents the foot-pounds of 
bie 

to =| . per 
Sec te tH sedll: Gus prdadagauniety elie S- 
lustrate comparatively the work done by 1 Ib. of fuel in com- 


Fig. 17 and 18). being the best results obtained by com- 
pound double cylinder engine, and as reported by Mr. Long- 
ridge. Fig. 33 represents the work performed in foot-pounds 
by the last three cylinders only of the quadruple engine, 
when calculating the power developed by Figs. 22, 23, 24, 
26,27, and 28. Fig. 34 represents the total work done 
comparatively by 1 1b. of coal by the quadruple engine with 
all cylinders in operation, (See Figs. 22 to 28). 





POUNDS PER MINUTE 

“ Fig. 35 represents, vertically, pounds pressure per square 
inch of steam, and laterally, on the carved side, the tem- 
perature corresponding to the pressure. Figs. 29 to 34 not 
only illustrate to the eye the relative work done in foot-pounds 
per pound of coal, but they show, comparatively, the progress 
in work performed by the engines under review. Fig. 33 
shows the power and value of work done by one pound of 
coal, by using three cylinders only of the quadruple engine, 
and the total indicated horse performed by No. 1 cylinder 
as it measures the steam off to No. 2 cylinder, may be 
considered found, as it is upon this increase of 103 indicated 
horse power developed by the first cylinder, whereby the 
great economy of fuel is realised in the quadruple, over the 
other classes of engines.” 

We have now given some leading particulars of the en- 
gines we illustrate, but for particulars of their performance 
and of the principles on which they have been constructed, 
we must, as we have said, refer to Mr. Adamson’s paper 
(vide page 218) before mentioned, and to our reports of the 
discussion on that paper on pages 208 and 422 ante, 





MATERIALS AND RAILWAYS. 
We have already shown® the effect of the rise in the cost 
of coal and labour on railways, by a series of extracts from 
reports ; and from like official documents, the effect of the 
fluctuations in the iron market may be shown, as far as 
that effect is yet discernible. The three chief sources of 
information are the abstracts recorv'ing the expenditure for 
materials used in the maintenance and renewal of the per- 
manent way, the cost of materials used in the repairs and 
renewals of locomotive power, and in part of the materials 
used in the repairs and renewals of carriages and wagons. 
It is evident that to certain local circumstances, a part of 
the changes we are about to show may be due, but gene- 
rally it will be found that the bulk of the vast difference 
in cost is due to the increased charges for iron and goods 
manufactured therefrom. The figures in each case are 
extracted from the reports of the North-Eastern Railway 
Company, but they are given for the years instead of the 
half-years—the charge varying greatly in, the first and 
year. The cost, then, to the North- 
Eastern Company of materials used in the maintenance and 
renewal of permanent way was for the year : 


£ £ 
1871... te 145,550 1874... + 276,649 
1872 pas 159,830 1875 (first half*) 85,165 
1873. 180,776 





* The first half of the year is the least costly half. 
For the materials needed for the repairs and renewals of 


\ccomotive power during the same period, the charges are : 
2 | £ 
a 





* Variance very small between the half-years. 
Another item shows, approximately, the effect of the rise 
* See Coal, Labour, and Railways, page 956 ante. 


















bears testimony to the increased cost of materials amongst 
the items in the abstract of the cost of stationary engines 
and self-acting inclines. In the face of the declining use of 
these the cost of materials rose early, but also 
earlier fell. The cost was in 
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The figures above given are in themselves valuable, 
as evidencing the large expenditure the working of one 
y necessitates in one or two markets; 

and their value is also heightened by the testimony they 
bear to the effect on that company’s expenditure by the 
fluctuations in value of the commodities they represent. That 
they represent no extreme case, may be proved by a moment's 
analysis of the accounts of other companies; and by a 
knowledge of the fact that in none of the five great spending 

of railways is the North-Eastern expendi 

of the four chief lines in England. For one or two 
items included in the total of some of the abstracts quoted 
from, it is not probable that there will be an early diminu. 
tion in amount; because a policy of extension has been 
adopted, one effect of which will be the swelling of the cost 
of maintenance. But in almost every branch in which iron 
forms a large amount of the charge, the result of the fall, 
still continuing, in its price, must insure a large reduction 
in these charges, if not in the current half-year, in the next. 
The notices just given, of intention to reduce the rate of 
workmen in almost every branch of the northern coal trade, 
can only result now ina reduction; and shortly there must 
also be lessened wages paid in the iron trade ; so that, with 
cheaper coal and iron, there must be largely lessened 
amounts paid for even an increased consumption, and a conse- 
quential diminution of the working expenses of our railways. 
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NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 
Glasgow Pig-Iron Market.—There was a i 
done in warrants during the latter part of 
ranging from 61s. 6d. to 62s. 1}d. cash, and closing 
on Friday at 61s. 9d. On Monday the market was firm, 
bat during the forenoon onl, 


34 










small business was done at 


Water Surriy or Battrrmore.—A con 
and reservoir to sw Baltimore with wa’ 


”| been awarded to Mr. J. rson, of Pittsburg. 


amount of the contract is about 4,500,000 dols. 


Tue Lows-VaNsITTART PROPELLER 
_| sioners of the Paris Internati 
Exhibition, have awarded to Mrs. Henrietta Vansittart, of 
Twickenham, a silver medal for the Lowe-Vansittart pro- 


peller exhibited by her 

















CANADIAN i epimers Fe 9 Northern Railway Com- 
involves some heavy bridg- 
it been completed 

ing been only commenced in June, 
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sonMQ¥TS FOR, ROINEERING: 


Fasxce: Lemoine, 15, Quai Malaquais, Paris, 
: P. Bailly, de Pont Ni 
BeLaium she thy: euf, Brussels. 


BERLIN: Messrs. A 


3 and 5, Unter den Linden. 
: G. 0. Hay and = 


Co, 





for which he has become so famous in 
iron teed hse 

‘or 
ing to the speeds of ships 


or speculating on the 
tained 


speeds 
they will form some 





cannot be received for insertion 
on Thursday, 

for the first four 
line. The 
all orders 
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Bedford street Cheques crossed 
Post a 





ENGINEERING is registered for transmission abroad, 


READING CASES.—Reading Oases for 
Numbers of ENGINEERING, may be had of 
news agent. Price 6s. each, 





in the current 
advertise- 


bie 3000 horse power, and that 


payable to the publisher, Mr. CHARLES GILBERT, 
nion Bank,” 

Orders to be made payable at King- 

aud Advertisements, No, 37, Bedford- 


the publisher or of any 


this vessel is about 2500 
load draught of water is 19 ft. 
come Gin ic heat ae 
vessel’s trial in August, 1 , the engines 
the vessel 


speed of 7 knots. We have not the exact 
on that trial, but the trial was considered 

and the speed agrees closely with what Mr. 
gives for the vessel at her 
therefore, 


err in favour of the 


the area of midshi — 





C— Speed’ Xarea of mid section 





NOTICE TO AMERIOAN SUBSCRIBERS. 
We beg to announce that we have 
Smith, 43, Exchange Place, New 
ENGINEERING in the United States, and all 
and Smith are also pre 
ENGINEERING, and will 
on application. 


ord fall inf 














Messrs. Miller and 

United States will in future be payable to them. essrs. Miller 
to receive advertisements for 
lormation as to terms, &., 


Indicated horse power 
and 
re Speed? x displacement? 
Indicated horse 
we find C=140 and C,=2] approximately, 
These constants are excessively low, as 
ex 








FORE 
The rates for subscri 
U. léa, 84. For Aastra’ 
razil, Canada, China, (via 
France, Germany ( t 
India (via Southam: on), Ral 
lands, Natal, New 


IGN SUBSCRIPTIONS, 
tions to ENGINEERING from abroad are: 


thamp’ 

Alsace 

y, 

(via Southam 
way, Russia (subscriptions sent 
Offices in the Empire only), 
and United States of 

2. 48, 4d. For Egypt (via Brindisi) 
and Lorraine, and 8S: 

2. 13s. Od. For Australia (pia 
India (via Brindisi), 


ja (via ye we Austria, Belgium 
and- orraine), 

(via Belgium), Nether- 
through ali the post 
Sweden, Switzerland, 
» Italy (wia France), Alsace 


rindisi), China (via Brindisi), 
and New Zealand (via Brindisi). 


roughly observed from the fact 
ironclads, with full lines 
Hercules, and Monarch, 


spectively, while the earlier lon 
; | lines at about the same speed, 
600 and 200 respecti 


fd cousta 


Coming down to fuller and 
may take monitors of the Cerberus or the 
defence, 





8 Pm. ee bye ome ewan Election 
Council. Paper on “ nderground ‘elegraphs ; 
Work,” by les Fleetwood. 


*On the 4 ae of 
and Outfall Sewers,” 

Assoc. Inst. CE. 

Socisry or TELEGRAPH ENGINEERS.— Monday, December 8, at 

of President and 
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class, intended for harbour and coast 
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“7 low as 88 and 34 respectively. 


clads seem to have, we must go back 
moured batteries built for service 
In the old Glatton battery, at a 
with a displacement of 1640 
midship section of 374 
were so low as 49.8 for the value of 
for C,. 

Similarly in the Meteor, at the 
with a po gee of 1338 tons, 
tion of 308 square feet, the two 


oe 
speed 
tons, and 
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P s six screws, three on each 
ee yews screws, one each side, and 





We give with the present number 
Hauling Engines at the Hazard Collieries, 
near Lidge. The description of this plate will be 
on page 432. 





(7 ended 
found 


middle. In the batteries the length 
four times the beam, but the ends w 
bluff ; and the vessels were intended 
to shift about without se 
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Glatton and Meteor, they stand as follows : 
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similar vessels intended or similar low speeds. We 

can, however, only arrive at them i y- 
We know from Mr. Reed that the fleplacemers 


was down to 12 ft. 6 in, on the trial in question. At 
any rate constants obtained on this assumption will 


pected. Their comparative value may be 
that modern es 
such as the Bellerophon, 


steaming at 14 knot speeds, 
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here we have the real cause why it has not 
before this been more generally adopted. It is, 
however, largely used on several of the Con- 
tinental lines, but beyond the advantage as stated 
above, and also that it is applicable both to apes 
and suspended rail joints, we can see but little good 
in it; the metal is put in its wrong place, and the ad- 
vantage isnot proportioned to theextracost involved, 
It is worth noticing also that the contact surface be- 
tween fish and rail head and flange, is much too 
small, It is no doubt theoretically correct when 
the bolts will work loose, as they must do through 
the weakness of the joint, but as shown in the deep 
fishplate form, where the contact between it and 
the rail flange extends to the edge of the rail 
flange, and the stiffness of the joint equals that of 
the rail, we think that such a solid joint would 
be obtained as not to work the bolt loose, and, 
therefore, although theoretically incorrect for 
tightening, it would prove that prevention is better 
than cure. 

As for the deep fishplate applied to double-headed 
rails, whether it was first tried by Debriéres or, as 
stated by Perdonnet or Winkler, there is ample 
experience even in this country to show how great 
an improvement it is over the ordinary fishplate by 
offering an increased stiffness and insuring greater 
smoothness in running. We are not aware that 
this plan, however, adapted to flanged rails as shown 
in Me. Sandberg’s experiments has been tried, but 
we do not see why if it answers on double-headed 
rails it should not do well on flanged rails also, and 
as this is the section mostly used abroad, the ques- 
tion is perhaps of more consequence to English rail 
makers, who have or rather have had to supply 
flanged rails and fishplates for foreign railways, 
than to English engineers, 

We therefore hope that the makers will not put 
any difficulties in the way, although it will certainly 
be admitted that the preparation of new fishplate 
rolls involves considerable cost and inconvenience, 
but this advantage rests with the manufacturers, 
that double the weight of metal would be required 
as compared with ordinary fishplates. 

To sum up our remarks on these new fishplates 
we should strongly recommend them for adoption on 
new lines, and even should the extra cost be a first 
objection, we think such might be compensated by 
lessening the weight per yard of the rail slightly 
rather t lose the benefit and economy result- 
ing from a line of uniform stiffness. For renewal 
and repair of existing roads there is the alternative 
of beginning with one deep fish-plate only of a 
length sufficient to make the joint of the same stiff- 
ness as the rail, thereby gaining the three vital points 
of maximum traffic capacity for a given weight of 
rail, minimum cost of maintenance, and saving in 
wear and tear of rolling stock and passengers, 








THE METROPOLITAN GAS QUESTION. 

We have already briefly noticed the proposed 
amalgamation of the two leading gas companies of 
the metropolis, the Chartered and cepestel, te view 
of legislation during the next session. Last Friday 
week these companies had a meeting of their re- 
spective shareholders for the purpose of considering 

e terms on which such amalgamation should be 
arranged. 

The meeting of the Chartered Company was held 
at their chief offices. ‘The first business was that of 
raising fresh capital to the extent of 500,000/. by the 
issue of new shares, and for authority to convert or 
consolidate all or any part of the paid-up shares into 
capital stock, lastly to approve of a scheme for 
amalgamating with the Imperial Company. ‘The 
chairman, Mr. Beck, stated that the company did not 
require moremoney beyond the extentof 2/. per share 
of the proposed new capital, the issue of the new 
shares being imperative before the pro amalga- 
mation, so that the shareholders should receive the 
ve benefit of its result. He then moved a series of 

utions to carry out the scheme proposed by the 
directors, the i of which oe need a at 
present specify, After these resolutions were carried 
the chairman moved a scheme to amalgamate the 
Chartered with the Imperial and Independent Com. 
panies, entering on the various benefits which would 
thus accrue to the Chartered Company, especially 
pointing out the advan which would arise from 
working with the Imperial. It is almost needless 
to add that the public was called on to rejoice at the 
I pp scheme as being conducive to the interest 
of all gas consumers involved in this amalgamation. 
Eventually the shareholders of the Chartered Com- 





unanimously adopted the view of the directors, 

wa fw empowered toact accordingly. ~ 
The meeting of SS y held ‘at 
their head offices, was p over by Mr, Richards, 
Q.C., who gave a detailed account of the financial 
as of the proposed amalgamation with the 
Cc red Company, and also with the Independent. 
He cleverly allud the fact that some years 
the Board of Trade had urged amalgamation of the 
gas companies of the metropolis, but omitted to state 
that the present opinion of that Board, of the Metro- 
politan of Works, and of the City Commis- 
sion of Sewers was diametrically ps aggre to such 
amalgamation schemes. With that generosity 
which the managers of public companies usually 
treat the public when fostering their own schemes, 
he aeoek the advantages which the consumers 
would derive from a plan, that, according to his 
views, would establish uniformity of proceeding 
over four-fifths of the northern metropoli nnging 
that a reduction in the price of gas would follow, 
because the new company would be able to get 
better prices for their residual products. It was 


evident, however, that Mr. Richards had the fear of | occurred 


the Board of Trade before his eyes, and this fear 
has been weg ws | justified, inasmuch as that 
authority has officially asked the opinions of the 
Board of Works and the City Commission of 
Sewers on the subject. It is more than probable 
that this scheme of amalgamation may be roughly 
dealt, with by the latter authorities. 

In a financial point of view it appears that, pre- 
suming this plan of amalgamation between the 
Chartered, Imperial, and Independent Companies 
be carried out, the total of capital involved in the 
transaction would amount to about 7,500,000/., or 
as near as can be three-fourths of all the capital 
invested in gas companies within the metropolitan 
area. It is intended that the proposed united com- 
pany should ask Parliament for power to create a 
reserve fund and in the event of refusal of such, 
the companies should make such private arrange- 
ments as should secure the benefits of such a plan. 
Various minor points were discussed to which we 
need not here allude. Eventually the pro 
amalgamation was all but unanimously carri 

The above is an almost verbatim account of what 
occurred at the recent meetings of the shareholders 
of the Chartered and Imperial Companies, From 
what can be gathered it would appear that these com- 
panies are not only sure of getting their amalga- 
tion schemes during the ensuing session, but 
woe | are also sanguine of upsetting the “ sliding” 
scale mayen by the Parliamentary Gas Com- 
mittee of last session. A sanguine view, however, 
is not always just or probable in its issue. We are 
quite prepared to believe that the gas interest in 
both Houses of Parliament is very strong, but we 
have too great a faith in the honour of our legisla- 
tors to imagine that their personal interests can ever 
override their public duty. It is true that some 
thirty or forty years ago narrow views led almost 
to the ruin of our railway system, and their effects 
are not yet got rid of. But at the present time, 
with a free press, and a far higher state of informa- 
tion among the middle classes, it is impossible to 
resist the Baw of public opinion. It would be well 
for these metropolitan gas companies not only to 
bear the fact in mind, but to so far — their 
pretensions as to conciliate rather than offend public 
opinions. There is one check that can be placed on 
them, namely, the enforcement of raising future 
capital by loans, or debentures, say, at 5 per cent., 
instead of rising teed capital at double that 
amount. The check would enforce ‘due care and 

ment” far more effectually than any er 

which would be conferred on the Metropolitan Board 

or the City Corporation for “gas regulation.” 

Economy of work would then be essential to insure 

the 10 per cent, dividend now guaranteed, and the 

gas business would be assimilated to the ordinary 
ws of supply and demand. 

The p amalgamation does not seem to be 
in favour with all the shareholders of the interested 
— At the meeting of the Independent, 
held last Wednesday, the chairman moved the 
adoption of a resolution for ing with the 
Chartered and the Imperial Companies. All the 
shareholders who spoke opposed 
eventually an amendment for adjournment was 
carried by a large majority. The chairman, holding 
proxies to the extent of three-fifths of the whole 
shareholders in favour of the scheme, declared his 





motion carried, those t, however. 
= oe presen , protesting 


SEWERAGE OF DEWSBURY. 
Dewsbury 


posed defaul i 
Col i as expelaaed aes 
olonel P. Cox, » Was appointed a com- 
missioner to investigate the question. After ex- 
plaining the object of his visit, and the law in such 
—_ counsel was heard on all sides, and evidence 
en, 
Mr. Walker urged on the part of the memorialists 
that the sewerage and main drainage of the 
was highly defective, resulting in an amount of sick- 
ness and di that might be prevented. It 
that so far back as 1868 the attention of the Town 
Council had been called to these matters but with 
no result. In 1872 a deputation waited on the 
Town Council stating that their premises were being 
flooded, and asking that steps should be taken to 
obviate the evil; but nothing was done. Matters 
were thus left in abeyance. . Walker then called 
attention to the increase of population that had 
during the past quarter of a century, It 
appears that in 185] the population was only 
14,049 persons, but in 1861] this had increased to 
18,148, and at this period the town was first in. 
corporated. At the present time the estimated 
population is about 28,000. Despite this increase of 
population it was urged that no steps had been taken 
to improve the drai on a general plan. The 
existing drains ap quite inadequate to the de- 
mands of the population, their construction having 
been defective, owing to engineering mistakes, from 
their origin. Mr. Walker entered into various 
minor particulars, showing generally the bad state 
of the drainage of Dewsbury. He then drew at- 
tention to the ‘* beck,” which was originally a water- 
course, but had now degenerated into a public sewer, 
and consequently a common nuisance. It appears 
that about fifty branch drains empty themselves 
into this beck between the boun of Batley 
Carr and the point where it empties itself into the 
River Calder, and thus one-half of the population of 
the h suffered from the influx of sewage, 
refuse of dye-houses, and other causes of pollution. 
The beck was stated to convey the refuse of about 
40,000 persons, but there seems some doubt about 
the facts of the case. They are bad enough, 
especially as it appears that this beck has become 
little better than a common cesspool for a long time 
past. 
In regard to the effects of these evils it was stated 
that the death rate of Dewsbury, from June, 1874, 
to the present time was considerably above the 
average of the United Kingdom. vidence was 
then offered to show that the beck was a source 
of danger to the health of the inhabitants of Dews- 
bury by Mr. Paterson, C.E., and numerous details 
in an engineering point of view, were entered into, 
which were of course simply of local interest, the 
beck being still the great cause of sanitary evils in 
the borough. A very desultory conversation fol- 
lowed, which was checked by the Commissioner, 
but it appeared that the general plan of the sewerage 
of the borough was very defective. 
As in all inquiries into the details of provincial 
uestions, various opinions were offered in 
e sanitary evils of Dewsbury; the first day’s pro- 
ceedings being chiefly devoted to considering the 
views of the ents to the C tion. On the 
second day Mr. West appeared on behalf of the 
Corporation, and entered into a series of facts to 
disprove the statements of the memorialists, He 
admitted that the beck had been used as a sewer, 
but it was to the wish of the Corporation 
that this had been resorted to, especially as that 
from its position in reference to the C it was 
unfit for the He stated that the Corpora- 
i could to alleviate the pre- 
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sible means had been ted, a point that involved 
a large quantity of | discussion. In the end 
Colonel Cox stated that he had heard sufficient 
evidence upon which he could make a report to 
the Local Government Board, and left to their 
decision the limit of time to be assigned to the 
Dewsbury authorities for oo out a proper 
and efficient sewerage system. It appears ‘that 
Colonel Cox just missed an idental heavy 
flood by which the beck became i le of carry- 
ing off the water that flowed from Batley and 
other places on the upper stream, and by which 
some portions of Dewsbury were so far inundated 
as to entirely stop street traffic. This was con- 
sidered as a ‘‘ beck flood,” and the worst that had 
been experienced for many years. 

From some knowledge of Dewsbury we should 
imagine that there would be no difficulty in pro- 
viding proper sewerage, as the levels of the town 
would be favourable. We presume that a precipi- 
tation process, which was proposed in 1871, has not 
succeeded, Now the matter is in the hands of the 
Local Government Board, the authorities may rest 
assured that their inaction will soon be ended, as 
the Board has the power to enforce their plans, and 
this at the expense of a recalcitrant corporation 
and the ratepayers, whether they will or not. 





CONTEMPORANEOUS CALCULATIONS. 

Last week, under the title of “The Marine 
Engine of the Future,” we had occasion to com- 
ment upon a remarkable article which had 5 ae 
in our contemporary, The Engineer, of the week pre- 
vious, this article having for its text the advantages 
which its writer believed were to be derived from 
the employment at sea of steam of 10 Ib. pressure, 
superheated, and used in simple engines with un- 
jacketted cylinders. In the course of this article 
the writer instituted a comparison between an engine 
of the type he advocated and a compound engine 
worked with steam of a total pressure of 75 lb. 
expanded eight times, and in so doing he was led 
into a series of curious blunders which we deemed 
it necessary to expose. Amongst these blunders 
was the statement that steam of 75 lb. total pressure 
would, with an eightfold expansion, give a mean 
total pressure of 19.41b. only, instead of 28,84 Ib. 
The obvious solution of the blunder was that the 
writer, when calculating this mean pressure, had 
multiplied the terminal — by the hyperbolic 
logarithm of 8 instead of by that logarithm plus 1 ; 
but our contemporary, in an explanatory and cor- 
rective article which appea in last Friday's 
number, has thought fit to give another explanation 
of his error, which we think will be regarded with 
some little surprise. This explanation is as follows . 

“In drawing a comparison between two types of 
marine engines, the one working with 60 Ib. and the other 
with 10 lb. steam, we stated that the average pressure of 
steam with an absolute initial pressure of 751b., and ex- 
panded eight times, would be 19.41b. Now, the true 
theoretical pressure would be, not 19.4 1Ib., but 28.8 Ib. 
nearly ; and we should have explained at the time that the 
figures we gave were not obtained calculation, but were 
measured off a set of indicator diagrams from a compound 
engine working with 75 lb. steam expanded eight times. The 
loss in pressure was due, of course, to the rance space 
between the two cylinders and to condensation, and 
although the result is bad, it is by no means without 
parallel.” 

Surely when penning the above explanation, the 
writer in our contemporary must have forgotten 
what he had written the week before. What he 
then said was as follows: 

“Tf we expand steam of 25 lb. pressure three times we 
shall have a terminal pressure of 8.3 Ib., which is ceey : 
about the best terminal pressure for economy which it is 
possible to carry, and the av pressure will be 17.5 Ib. 
Steam at 75 lb. pressure, ex eight times—the maxi- 
mum consistent with economy—will have a terminal pres- 
sure of 9.375 Ib., and an ave ressure of 19.4 Ib., so 
that as regards the Gmendees & tn cylinders there will 
be vegy little disparity.” 

We have here not the slightest hint that in the 
case of the low-pressure engine the fall total mean 
pressure—without even an allowance for back - 
sure —was assumed, and was then com with the 
mean pressure ‘‘ measured off a set of ” from 
® compound engine of which the performance was 





“bad” but “ by no means without parallel,” nor can bd 


we imagine any writer on steam engine performance 
calmly making such a ison and then congratu- 
lating himself on the deductions to be drawn re- 
specting the low-pressure ‘ 
planation of the blunder is, in fact, so unsatisfac- 
tory that we are tempted to ask our contem 


The whole ex-| himself. 
















of ogress from which Re een rene Dee examine his statements. fronbocag yg gehen 2 
with information as to circumstances under must be of such. ee 
which they were taken, “ by steam an average pressure of 25 Ib. at 
Even in his explanatory article, however, we find | “‘ the rate of 480 ft. per minute, it will give out 768 
the writer in The Engineer falling into more| ‘indicated horse power.” But a “very simple 
blunders, and some of them of a very ludicrous] calculation will show” that under such eircum- 
Passing over some minor errors to be found | stances the diameter of the low-pressure cylinder 

in the earlier of his article, we find him again | required would be not “64 in.” as our contem- 
proceeding to institute a com’ between a non-| porary calculates, but 51} in. only. But here we 
compound engine having two cylinders 49} in. in | come to another . The total mean pressure 
diameter (a somewhat singular size to choose for an | due to steam at 75 Ib. Se ate ure 
example) and 4 ft, stroke worked with steam of | fold is, as we have already stated, 28.8 Ib., if 
25 Ib. total pressure expanded three times, and a/| from we deduct 4 Ib, (the assumed back pres- 
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compound intermediate receiver engine worked with 


steam at 75 Ib. total ee ne eee only available under the most favourable circum- 
and of such size that it develops the same stances, Why, then, our contemporary assumes a 
power as its non-compound rival, The back pressure | mean effective of 25 Ib. * after allowing for 
in the cylinders is assumed in each case as 4 Ib, ” it is difficult to imagine, 
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pressure, and in dealing with the com d engine 
the small cylinder is disregarded, and the question 
is treated as if all the power was dev in the 
low-pressure cylinder. In the first place our con- 
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‘ 25 lb., and assume 


1 Ib, as the effective pressure, although the sen- 
tences we have quoted mean—if mean anything 


: 
g 


gine when running at 60 revolutions per minute 
would develop 384 indicated horse power in each 
cylinder, while the loss due to the 41b. back pressure 
would amount to 115 horse power in each cylinder, 
or 22 per cent. (really more nearly 23 per cent.) of 
the whole power which would have been developed, | back 
had no back pressure existed, er, and the gross horse power ( ing no 
temporary calculates that this 384 horse power in pressure existed) not ‘'957,” but 914.3 horse 
each cylinder, or 768 horse power in all, will be ob- | power. 

tained with a consumption of 19,200 lb. of steam} So much for one series of blunders; next let us 

r hour, this including an allowance of “ one-sixth | examine the statement ing the consumption 
or clearance and port , but nothing for con-| of steam. Here we find the error made in de- 
densation.” In nearly all the above figures there | termining the diameter of the low-pressure cylinder 
are slight errors, but they are not of any great im-|has been carried right through the calculations. 
portance, and we therefore them over. The | Thusif we adopt our contemporary’s plan and allow 
consumption of 19,200 lb. of steam per hour thus | one-sixth ‘for clearance,” we find that the con- 
calculated is equivalent to a consumption of 25 lb. | sumption of steam instead of being “281 1b, per 
per indicated horse power per hour, and assuming | minute and per hour 16,860 lb.” is 2001b. per mi- 
that his low-pressure boiler can be made to evapo- | nute or 12,0001b. per hour, while the consumption 
rate 12 lb. of water per pound of fuel, the sanguine | per indicated horse power per hour instead of bei 
writer in our contemporary proceeds to estimate | ‘+22 Ib,” as our contemporary’s wonderful calculator 
the consumption of his favourite engine as a little | states, is 15.6 lb. only, In the same way the fuel 
over 2lb. of coal per indicated horse power per| consumption based on an evaporation of 11 lb, of 
hour, while he remarks that “‘ even allowing a con-| water per pound of fuel, drops from ‘ 2lb,” to 
‘* siderable margin for contingencies a consumption | 1.42 1b. per indicated horse power per hour. We 
* of 2.5 lb. per road od hour ought not to be ex-/| thus see that the writer in Engineer even in an 
“* geeded.” Leaving him to this conclusion for the i i 
present, let us next see how he deals with the com- 
pound engine. 

And here we are sorry to say we find the writer 
in our contemporary evidently in a great state of 
uncertainty as to how he should proceed. His re- 
marks on the subject are so characteristic, that we 
cannot do better than quote them in full, They 
are as follows : 

“Turning now to the compound ine, we are for a 
moment in doubt, because itis very di to predicate 
what the true average pressure i ill be. | i 
Everything depends on the loss between the two cylinders, 
and this may reach as much as one-third of the theoretical 
average pressure. To be on the safe side, and to give the 
compound engine more than its due, we shall assume that 
the ave pressure of 75 Ib. steam expanded ei 
is, after allowing for the gap in the diagrams, 25 Ib. 
square inch. It is obvious that the piston of the 
ee wenn ee be of such pc mnenmir yi : 
impelled 8 an ave! - a 
the rate of 480 ft. oer nieaie. it will ive out 768 indicated 
horse power, and a very simple Saleslatios will show that 
to this end the cylinder in q in. 
— coy Foy 4 force lost in oe Pepe the 

pressure wi horse power. 

exerted by the steam rik, Heaton reach 957 power 

, whereas in sim as we 
poesy AE to as much as 994 horse power, the indicated 
power being the same in both cases. The : 
the fact that the back pressure bears a regen ng ug 
to the av or driving pressure in one engine in 
pene She wane Se ee ee - 
ae SS ag | condenenion, lead to falze results. 

one-sixth for clearance, Tb., and per hour ; 
16,860 Ib., and per indicated horse hour 8 allowance of “‘ one-sixth for clearance.” 
Se eran een on 


sumption of the compound engine by no less than 
24 per cent. ; ont ee enone © “it will be 
found i t to controvert the figures” he 
has given ! 
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z2 i. It is di see ean be ane pieenese Sone ss ise ay oy: Bandon 

for cylinder or jack sunset Sunk, copes do so iy ba the toe Onctaen ttn 

ty eae, ie Se ——— 2h of| caging with the higher grade ‘of expassion faving 

5 horse per hour is the true consumption, and that 

the baller is 20 except sy evagersin 11, |e. sorenings cnet Me em | Ages, Se ohn 
ie ralent to 2Ib por heres por hour.” 10k above pe Ba wey 





for some additional information respecting set 


we 
show how satisfied he is with his 
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steam used by the non-compound engine would be 
correct), the real expansion would only be a little 
more than two-fold, and the experiments made 
with the engines of the United States revenue 
steamer Dallas show* that with such a rate of 

naion, even when using 27 Ib. steam in a non- 
jacketted cylinder, the consumption in a nbn- 
compound engine would be 30 lb. of steam per 
horse power per hour. It is, however, scarcely 
necessary to say more on the singular statements 
which have been advanced by The Lugineer, as these 
statements contain in themselves their own refuta- 
tion, and in fact scarcely merit serious comment. 
For the present, therefore, we take leave of our 
contemporary with the suggestion that a boy of 


moderate intelligence with a knowledge of the|p 


simpler rules of arithmetic might, with much ad- 
vantage and inconsiderable expense, be employed to 
correct his ‘‘ leaders” on steam engine performances 
before they are laid before a surprised—if not an 
admiring—world. 


LITERATURE. 


Elements of Practical Hydraulics, for the Use of Students 
in Engineering and Teshtiedtate. Part I., with nu- 
merous woodeats. By Samvren Downtne, LL.D., 
Professor of Civil Engineering in the University of 
Dublin, &c. Third edition, revised and enlarged. Lon- 
don: Longman, Green, and Co. [Price 5s. 6d.) 

Proressor Down1nc’s excellent manual is one which, 
however much it may be used by students, is, we 
fear, not so well known to engineers generally as it 
deserves to be, notwithstanding that it has reached 
its third edition. Clearly and tersely written, and 
treating of its subject in thorough detail, yet avoid- 
ing all abstruseness, the volume before us is quite a 
model work of its kind, and one we can cordiall 
recommend to our readers. Part IL. of the ww 
which is now under notice commences with a chapter 
dealing with the discharge through an orifice andover 
‘weirs, waste-boards and overfalls. In this chapter 
the author first explains the general principles which 
govern the flow of water, and then proceeds to deal 
with the contraction of the fluid vein, the results of 
the experiments of Mariotte, Castel, Michelotti, 
Eytelwein, Ventun, Bossul, Poncelet, and Lebros, &c., 
being given. The effect of velocity of approach and 
forms of adjutage are also dealt with. Dr. Downing 
next treats of the discharge over weirs, &c., citing 
the experiments of J. B. Francis, Blackwell, &c., 
pointing out the inconsistencies which exist in some 
of these experiments, and summarising the results 
in a form convenient for practical application. In 
connexion with this part of the subject, also, the 
author describes the manner in which the gauging 
of a stream should be practically carried out. 

The second chapter treats of the flow of water 
under a variable head, and the clearness with which 
the subject is dealt with is worthy of much praise. 
Following this come a series of “examples and 
practical applications” based on the foregoing chap- 
ters, these ‘“‘examples” being accompanied by a 
number of approximate rules sufficiently accurate 
for every-day practice, and very convenient of appli- 
cation. Dr. bowsis has been very judicious in 
his selection of his illustrative “ practical applica- 
tions,” these being taken from modern executed 
works, and fairly representing the latest practice. 
Thus amongst the “ practical applications” de- 
scribed are the flushing arrangements at Hartlepool 
harbour, the modules in use in connexion with the 
irrigation works of Italy and Spain, details selected 
from the Gorbals, the Kilmarnock, and the Man- 
chester water works, Mr. Ramsbottom’s apparatus 
for enabling locomotives to pick up water while 
running, &e, The third and last chapter deals with 
the flow of water through pipes, artificial channels, 
and rivers, and is as good as those which precede it. 

We have, in noticing Dr. Downing’s excellent 
manual, contented ourselves by giving a brief sum- 
mary of its contents, for the work is really one which 
does not need detailed criticism. We have thus only to 
state, in conclusion, that this book is well printed 
and illustrated, and that it deserves ao in every 
engineer’s library. Part IJ. we shall duly notice 
when it comes into our hands. 





Unrrep States Coast Surver.—Two schooners for the 
United States coast survey service have been launched at 
Baltimore. They are each of 160 tons burthen, and they 
will be employed for the present off the coast of Florida. 

* Vide two-page Table published with our number of 
February 12th last, and also the acconnt of the Dallas 
experiments on page 129 of the same number. 





ON THE USES OF STEEL.—No. IX. 
By J. Bazza, Naval Constructor, Lorient. 

Tue deformation of an angle iron under the 
press requires a certain effort, increasing as the 
angle iron increases in dimensions. This owe 
was exercised at the point A, Fig, 53, on which the 
screw acts, and at the points B C, which form the 
supports of the angle iron. There were then at 
these three points local tempering, which might 
ultimately become points of rupture, increasing in 
importance as the resistance offered by the angle 
iron was greater. This effect, which at first no 
effort was made to reduce, was lessened by inter- 
posing between the angle irons and the points 
A BC, packing pieces, which, by distributing the 
ressure over a certain surface, dimini the 
intensity over certain points. Before this precau- 
tion was taken, it was observed that the angle irons 
subjected to a certain amount of deformation, op- 
posed more resistance and became harder to work 
than at the commencement of the operation. By 
the use of packing pieces these effects were les- 
sened. 

It should be remarked, moreover, that an angle 
iron subjected to pressure at A, Fig. 54, is not bent 
over the whole length, BC'C; the extension is 
effected especially in the vicinity of the point C' 
between the ints D D' for example. If it is 
wished to bend this angle to a radius of 10 ft., the 
point C' can be brought by one stroke of the press 
to its proper position, the point F and F' coming to 
B and C. he extension caused by the bending 
will be the difference between the curve B D' C' D 
C and the length F F1. The amount of this exten- 
sion com to F F' is slight; but really it is 
furnished by the length G G', which becomes,D D', 
and thus the extension per foot becomes of consi- 
derable importance. It is necessary when bending 
to give the blows of the press at several points near 
together, to produce a series of partial deformations 
giving the final form ; local extensions of importance 
will thus be avoided, 

These precautions, the necessity of which had 
been promptly recognised, were adopted on the 
greater part of the angle irons, and from that 
time cases of fracture were avoided when they 
were not hammered. In angle irons greatly bent 
and distorted, it was necessary entirely to obviate 
the inconvenience we have just noticed. To this 
end different methods were employed. The angle 
irons were at first bent only to a very small pro- 
portion of their ultimate curvature, and were then 
annealed in a charcoal furnace. The furnace and 
the bars being brought to the desired temperature 
all openings by which the air could enter were 
closed, and the whole was allowed to cool gradually, 
The angle irons after having thus been brought to 
cherry redness, became malleable, and easy to work; 
this change was a very striking one. ‘The process 
of curving and changing the angle could then be 
proceeded with, and this was followed by asecond 
annealing, and so the operations were repeated till 
the desired form was reached. ‘The annealing 
effected at cherry red does not throw the steel 
angle irons out of shape as much as may be supposed. 
At this temperature the metal still possesses great 
stiffness, and very little manipulation is required 
after the last bending to bring the bars to their 
exact form. At the same time angle irons of large 
dimensions, for example, 43 in. x 4} in. x } in., are 
treated in another manner. The smiths who at 
first undertook this work, attempted to treat them 
like ordinary iron, and {neglecting the precautions 
that had been taken, some cases of fracture occurred. 
These workmen were then replaced by carpenters 
entirely new to the work, ae anxious to carry out 
all instructions, The latter succeeded in bring- 
ing the angle irons to the desired forms without any 
accidents. The pieces were heated in ¢ at a 
common smith’s fire, the fire being bright where 
the point of greatest heat was desired, but in the 
angle of the bar live fuel was placed, and so dis- 
posed as to be gradually he i in temperature, as 
the distance from the poi 
creased. Having been brought to the desired heat, 
it was curved and squared by bending, blows with 
the hammer being avoided as much as possible. 
When the operation was completed in successive 
heats, those points which had of necessity been 
hammered, were at the next heating subjected to 
such a temperature, that on cooling the carbon be- 
came restored to its original condition. For greater 
security after the whole work was com , the 
angle irons were finally annealed in the furnace 


— of maximum heat in- 





already mentioned. 





55,56), gave the exact con 
e iron was bent. Care was 


a b, but the brackets left their marks on that 
the angle iron upon which they had rested, and 
which could not be removed without danger. 

After the bending was completed, the angle irons 
were returned for the last time to the furnace ; this 
heat seemed to anneal them, and they were then 
left to cool on the template. The annealing de- 
stroyed all the injurious effects of the previous 
hammering which had been found necessary. It 
was — 3 ~ ane — which had been 
carelessly bent, subj to , and to 
destructive neglect on the part of aavediuan, but 
which had by accident survived, was, by the final 
annealing, restored to a thoroughly condition. 
At the cherry red heat to which these bars were 
brought, they could be taken from the furnace 
without losing their form, and to bring them to 
the templates it was sufficient to support them at 
several points. 

At first, with considerable distrust, the angle 
irons were allowed to cool upon the iron templates, 
but it was soon found that the cooling was sufli- 
ciently slow; an angle iron 4} in. x 4} in. x4 in. 
being restored to a normal temperature in about two 
hours. With thinner angle irons, as also with 
plates, a similar mode of cooling appeared sufficient 
to avoid all the effects of ry 4 

These angles thus bent hot, were afterwards 
finished under suitable presses, and it was found that 
in all cases the metal was as mild as in its original 
condition. Ifthe bar was too long to be received 
in the furnace, the annealing was effected at two 
heats, one at each end, care being taken at the 
second heat to put in the fire all of that portion 
which had not been previously heated. 

Besides the ordinary bending to which the angle 
irons for ship framing are subjected, a certain 
number require to be turned to obtuse, acute, or 
right angles. 

To do this, efforts were first made by cutting a 
iece out of one web of the angle iron, as at a 4 ¢, 
‘ig. 57, the edges a b, 6c, of which were then thinned 

down, the bar was bent till the edges met, and the 
whole was then subjected to welding heat. This 
operation was not successful; out of ten welds three 
failed, and the others were imperfect. Better 
results were obtained in a different fashion. A 
triangular piece a 4c, Fig. 59, was cut out, so that 
when the angle iron was bent to the desired form 
the two thin edges were not in contact, Figs. 60, 61. 
A small packing piece of iron was then introduced 
of the form shown, and this was then submitted to 
welding heat, and a perfectly good joint was made. 
Angle irons thus treated must of course be afterwards 
annealed. It should be observed that the 

thus connected by the iron filling piece, will only 
show a resistance to rupture due to the strength of 
the iron, even supposing a perfect weld has been 
effected. To arrive at complete homogeneity it 
would = necessary to anneal the bar several times, 
or to subject it to a prolonged annealing. 

In the pectin and of boilers, the angle irons 
having generally a large excess of strength, this 
mode of making the angles good, will in most cases 
be found efficient. In the construction of sbips, 
angle irons bent to a right angle are gen 
rivetted to plates, the strength of which would be 
but little increased by the corners being welded. 
Thus those employed at Lorient, unless it was 
necessary to e them water-tight, were cut as 
already described, and simply bent till the edges 
met, as in Fig. 62. In cases where more exactness 
is required, the edges of the angle cut away are 
carefully finished with the file, the bar is then 
bent, and the edges brought together with the utmost 
exactness, Fig. 63. 

These methods have been also employed for obtuse 
and slightly acute angles, but welding is necessary 
for very sharp bends. . 

i * dees te clan of the Wao y Be irons, ‘hat 
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the metal delivered from Creusét cannot be properly 
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SO 
welded under such conditions. 4 fortiori it should 
be the same with the Terre-Noire steel. But when 
the welding can be made over a sufficient surface it 
ectly. Scrap from the Terre-Noire plates 
has been welded into perfect shafting, and test bars 
from scrap after annealing show a mean strength of 
97.28 tons with an extension of 25 per cent. Other 
similar bars when tempered have given 38.55 tons 
with 10 per cent, extension. Armour plate bolts 
3.15 in. in diameter have also been made from scrap, 
and have given excellent results. All the angle 
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irons treated as above described, are delivered from 

Creusit, and belong to the mildest class of metal 

employed. It is probable that had they been pro- 

wean from the Terre-Noire steel, more care woul 
ave been necessary in manipulating them. 

The double Teens ay a by MM. 
Marrel, of Rive-de-Gier, from Terre-Noire steel, 
are used for two purposes. 1. They are employed for 
deck framing, and have often to be bent to the form 
shown in Fig. 64. According to the contract made 
with MM. 5 ne these double T-irons must be 
bent hot to this form. 2. They are also employed 
as framing for the armoured portions of vessels. In 
certain cases they have to be curved, in others the 
rp yng be distorted from the form Fig. 65 
to of Fig. 66. The facility with which — 
irons were bent cold, led to the conclusion that 
same could be done with these sections, In order 
to cut the bars horizontally through the web, a hole 


d | towards the end of the tion, and 





it was desired to give 
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of the slot. Out of 15 double T-irons treated 
thus, 12 were successfully operated on, and 3 broke 

tow: 


ards 
commencement of the slot. all the bars 
extension of 8 per cent, was observed 
convex side of the web. The 


inappreciably diminished oF, It 

found that extension of the fibres was sensibly 
towards the commencement of the bend 
an at its end. Test cut both from 
the web and —_— almost the same re- 
see om from reg sao bar, 
on the compressed we ae 

ineulciont to produes an appeestilile Songer, 


cent, Indeed none of the phenomena of temper 
were in consequence of the and 
the practically preserved their original 
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At the end of these trials a new form was 
wis Cin te The slot in the bar 
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steam used by the non-compound engine would be 
correct), the real expansion would only be a little 
more than two-fold, and the experiments made 
with the engines of the United States revenue 
steamer Dallas show* that with such a rate of 
expansion, even when using 27 lb. steam in @ non- 
jacketted cylinder, the consumption in a non- 
compound engine would be 30 lb. of steam per 
horse power per hour. It is, however, scarcely 
necessary to say more on the singular statements 
which have been advanced by The Engineer, a8 these 
statements contain in themselves their own refuta- 
tion, and in fact scarcely merit serious comment, 
For the present, therefore, we take leave of our 
contemporary with the suggestion that a boy of 


moderate intelligence with a knowledge of the |p 


simpler rules of arithmetic might, with much ad- 
vantage and inconsiderable expense, be employed to 
correct his *‘ leaders” on steam engine performances 
before they are laid before a surprised—if not an 


admiring—world. 
LITERATURE, 
caliaateed 
Elements of Practical Hydraulics, for the Use of Students 
in Engineering and Tnchitecture. Part I., with nn- 

merous woodents. By Samuxni Downtne, LL.D., 

Professor of Civil Engineering in the University of 

Dablin, &c. Third edition, revised and enlarged. Lon- 

don: Longman, Green, and Co. [Price 5s. 6d.) 
Proressor Downina’s excellent manual is one which, 
however much it may be used by students, is, we 
fear, not so well known to engineers generally as it 
deserves to be, notwithstanding that it has reached 
ita third edition. Clearly and tersely written, and 
treating of its subject in thorough detail, yet avoid- 
ing all abstruseness, the volume before us is quite a 
model work of its kind, and one we can cordiall 
recommend to our readers. Part IL. of the wor 
which is now under notice commences with a chapter 
dealing with the discharge through an orifice andover 
weirs, waste-boards and overfalls. In this chapter 
the author first explains the general principles which 
govern the flow of water, and then proceeds to deal 
with the contraction of the fluid vein, the results of 
the experiments of Mariotte, Castel, Michelotti, 
Eytelwein, Ventun, Bossul, Poncelet, and Lebros, &c., 
being given. ‘The effect of velocity of approach and 
forms of adjutage are also dealt with. Dr. Downing 
next treats of the discharge over weirs, &c., citing 
the experiments of J. B. Francis, Blackwell, &c., 
pointing out the inconsistencies which exist in some 
of these experiments, and summarising the results 
in a form convenient for practical application, In 
connexion with this part of the subject, also, the 
author describes the manner in which the gauging 
of a stream should be practically carried out. 

The second chapter treats of the flow of water 
under a variable head, and the clearness with which 
the subject is dealt with is worthy of much praise. 
Following this come a series of “examples and 
practical applications” based on the foregoing chap- 
ters, these “‘examples” being accompanied by a 
number of approximate rules sufficiently accurate 
for every-day practice, and very convenient of appli- 
cation. Dr. Downing has been very judicious in 
his selection of his illustrative “ practical applica- 
tions,” these being taken from modern executed 
works, and fairly representing the latest practice. 
Thus amongst the “practical applications” de- 
scribed are the flushing arrangements at Hartlepool 
harbour, the modules in use in connexion with the 
irrigation works of Italy and Spain, details selected 
from the Gorbals, the Kilmarnock, and the Man- 
chester water works, Mr. Ramsbottom’'s apparatus 
for enabling locomotives to pick up water while 
running, &c. The third and last chapter deals with 
the flow of water through pipes, artificial channels, 
and rivers, and is as good as those which precede it. 

We have, in noticing Dr. Downing’s excellent 
manual, contented ourselves by giving a brief sum- 
mary of its contents, for the work is really one which 
does not need detailed criticism. We have thus only to 
state, in conclusion, that this book is well printed 
and illustrated, and that it deserves a place in every 
engineer’s library. Part IT. we shall duly notice 
when it comes into our hands. 


Unrrep Srares Coast Surveyr.—Two schooners for the 
United States coast survey service have been launched at 
Baltimore. They are each of 160 tons burthen, and they 
will be employed for the present off the coast of Florida. 

* Vide two-page Table published with our number of 
February 12th last, and also the account of the Dallas 
experiments on page 129 of the same number. 


ON THE USES OF STEEL.—No. IX. 
By J. Bana, Naval Constructor, Lorient. 
Tue deformation of an angle iron under the 
press requires a certain effort, increasing as the 
angle iron increases in dimensions. ‘This 
was exercised at the point A, Fig. 53, on w the 
screw acts, and at the points B C, which form the 
supports of the angle iron, There were then at 
these three points local tempering, which might 
ultimately become points of rupture, increasing in 
importance as the resistance offered by the angle 
iron was greater. ‘This effect, which at first no 
effort was made to reduce, was lessened by inter- 
posing between the angle irons and the points 
A BC, packing pieces, which, by distributing the 
ressure over a certain surface, diminished the 
intensity over certain points, Before this ay a 
tion was taken, it was observed that the angle irons 
subjected to a certain amount of deformation, op- 
posed more resistance and became harder to work 
than at the commencement of the operation. By 
the use of packing pieces these effects were les- 
sened, 

It should be remarked, moreover, that an angle 
iron subjected to pressure at A, Fig. 54, is not bent 
over the whole length, BC'C; the extension is 
effected ially in the vicinity of the point C' 
between the points D D' for example. If it is 
wished to bend this angle to a radius of 10 ft., the 
point C' can be brought by one stroke of the press 
to its proper position, the point F and F' coming to 
Band C. The extension caused by the bending 
will be the difference between the curve B D' C' D 
C and the length F F:. The amount of this exten- 
sion com to FF' is slight; but really it is 
furnished by the length G G', which becomes,D D', 
and thus the extension per foot becomes of consi- 
derable importance. It is necessary when bending 
to give the blows of the press at several points near 
together, to produce a series of partial deformations 
giving the final form ; local extensions of importance 
will thus be avoided. 

These precautions, the necessity of which had 
been promptly recognised, were adopted on the 
greater part of the angle irons, and from that 
time cases of fracture were avoided when they 
were not hammered. In angle irons greatly bent 
and distorted, it was necessary entirely to obviate 
the inconvenience we have just noticed. To this 
end different methods were employed. The angle 
irons were at first bent only to a very small pro- 
portion of their ultimate curvature, and were then 
annealed in a charcoal furnace. The furnace and 
the bars being brought to the desired temperature 
all openings by which the air could enter were 
dened, and the whole was allowed to cool gradually. 
The angle irons after having thus been brought to 
cherry redness, became malleable, and easy to work; 
this change was a very striking one. € process 
of curving and changing the angle could then be 
proceeded with, and this was followed by asecond 
annealing, and so the operations were repeated till 
the desired form was reached. The 
effected at cherry red does not throw the stee 
angle irons out of shape as much as may be supposed, 
At this temperature the metal still possesses great 
stiffness, and very little manipulation is required 
after the last bending to bring the bars to their 
exact form. At the same time angle irons of large 
dimensions, for example, 43 in. x 4} in. x } in., are 
treated in another manner. The smiths who at 
first undertook this work, attempted to treat them 
like ordi iron, and {neglecting the precautions 
that had been taken, some cases of fracture occurred. 
These workmen were then replaced by carpenters 
entirely new to the work, and anxious to carry out 
all instructions, The latter succeeded in bring- 
ing the angle irons to the desired forms without any 
accidents. ‘The pieces were heated in charcoal at a 
common smith’s fire, the fire being bright where 
the point of greatest heat was desired, but in the 
angle of the bar live fuel was placed, and so dis- 
posed as to be gradually tr wk in temperature, as 
the distance from the point of maximum heat in- 
creased. Having been brought to the desired heat, 
it was curved and squared by bending, blows with 
the hammer being avoided as much as possible. 
When the operation was completed in successive 
heats, those points which had of necessity been 
hammered, were at the next heating subjected to 
such a temperature, that on cooling the carbon be- 
came restored to its original condition. For greater 
security after the whole work was completed, the 
angle irons were finally annealed in the furnace 





already mentioned. 





55,56), gave exact 
angle iron was bent. Care 
only when the bars were red. 
ing could be effected without 


, and to 
, but 
the final 


bent, subjected to 

devtroities neglect on the part of the 
which had by accident survived, was, b 
annealing, restored to a thoroughly condition. 
At the cherry red heat to which these bars were 
brought, they could be taken from the furnace 
without losing their form, and to bring them to 
the templates it was sufficient to support them at 
several points. 

At first, with considerable distrust, the angle 
irons were allowed to cool upon the iron templates, 
but it was soon found that the cooling was suffi- 
ciently slow; an angle iron 4} in. x 4} in. x4 in. 
being restored to a normal temperature in about two 
hours. With thinner angle irons, as also with 
plates, a similar mode of cooling appeared sufficient 
to avoid all the effects of temper. 

These angles thus bent hot, were afterwards 
finished under suitable presses, and it was found that 
in all cases the metal was as mild as in its original 
condition. If the bar was too long to be received 
in the furnace, the annealing was effected at two 
heats, one at each end, care being taken at the 
second heat to put in the fire all of that portion 
which had not been previously heated. 

Besides the ordinary bending to which the angle 
irons for ship framing are subjected, a certain 
number require to be turned to obtuse, acute, or 
right angles. 

To do this, efforts were first made by cutting a 
iece out of one web of the angle iron, as at a dc, 
ig. 57, the edges a 4, 4c, of which were then thinned 

down, the bar was bent till the om “x met, and the 
whole was then subjected to welding heat. This 


operation was not successful; out of ten welds three 


failed, and the others were imperfect. Better 
results were obtained in a different fashion, A 
triangular piece a 4c, Fig, 59, was cut out, so that 
when the angle iron was bent to the desired form 
the two thin edges were not in contact, Figs. 60, 61. 
A small ing piece of iron was then introduced 
of the form shown, and this was then submitted to 
welding heat, and a perfectly joint was made. 
Angle irons thus treated must of course be afterwards 
annealed. It should be observed that the parts 
thus connected by the iron filling piece, will only 
show a resistance to rupture due to the strength of 
the iron, even supposing a perfect weld has been 
effected. To arrive at complete homogeneity it 
would be necessary to anneal the bar several times, 
or to subject it to a prolonged annealing. 

In the construction of boilers, the angle irons 
haviog generally a large excess of strength, this 
mode of making the angles good, will in most cases 
be found efficient. In the construction of shi 
angle irons bent to a right angle are polio 
rivetted to plates, the strength of which would be 
but little increased by the corners being welded. 
Thus those employed at Lorient, unless it was 
necessary to make them water-tight, were cut as 
already described, and simply bent till the edges 
met, as in Fig. 62. In cases where more exactness 
is required, the edges of the angle cut away are 
carefully finished with the file, the bar is then 
bent, and the brought together with the utmost 
exactness, Fig. 63. 

These methods have been also employed for obtuse 
and slightly acute angles, but welding is necessary 
for very sharp bends. f 

It will have been noticed, from the difficulties 
in welding the edges of the bent angle irons, that 
the metal delivered from Creusét cannot be properly 
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welded under such conditions. 4 fortiori it should 
be the same with the Terre-Noire steel. But when 
the welding can be made over a sufficient surface it 

perfectly. Serap from the Terre-Noire plates 
has been welded into perfect shafting, and test bars 


from scrap after annealing show a mean strength of | i 


97.28 tons with an extension of 25 per cent. Other 
similar bars when tempered have given 38.55 tons 
with 10 per cent. extension. Armour plate bolts 
3.15 in. in diameter have also been made from scrap, 
and have given excellent results. All the angle 
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irons treated as above described, are delivered from 

Creusét, and belong to the mildest class of metal 

employed, It is probable that had they been pro- 

we Fang the Terre-Noire steel, — care would 
ave been necessary in manipulating them. 

The double Toirons suehemeend by MM. 
Marrel, of Rive-de-Gier, from Terre-Noire steel, 
are used for two purposes. 1. They are employed for 
deck framing, and have often to be bent to the form 
shown in Fig. 64. According to the contract made 
with MM, ee these double T-irons must be 
bent hot to this form. 2. They are also 20 i 
as framing for the armoured portions of vessels. In 


certain cases they have to be curved, in others the | ‘ 


flanges have to be distorted from the form Fig. 65 
to that of Fig. 66. The facility with which me 
irons were bent cold, led to the conclusion that 

same could be done with these sections, In order 
to cut the bars horizontally through the web, a hole 
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packing of wood placed near the commencement 
of the slot. Out of 15 double T-irons 
thus, 12 were successfully operated on, and 3 broke 
towards the end of the 
commencement of the slot. On all the bars an 
extension of 8 per cent. was observed upon the 
convex side of the web, The flange was 
inappreciably diminished in len It was also 
found that the extension of the was 
towards the commencement of 
at its opposite end. Test 


the web and aoe almost the same re- 
sistance as those from the untouched bar. 


tion, and towards the | This 








Ma Ried nance 


i 
: 
f 
Qe 
i 


it 
il 
: Hl 
i 


ee 
it 
te 

Pe #1 
ft 
ft 


F 


§ 
L 
| 


E 
i 
- 
af 


i 
i 
: 
i 
FF 


f 

















ait 
| 
44 
Bi 
4 
1) 
4 


eaten tevin needed 


: 
| 
| 
: 





















444 





STRENGTH OF RAIL JOINTS.* 


obtain one continnous . ‘ 
As the stiffness of the joint with plain fish-plates, Fig. 2 
chiefly upon the section of the rail and fishing 
third of the stiffness of the joint is 


cases, hardly more than half the rail stiffness is i 
(see © md ts below, Nos. 1 to 6, 31 to 34, and 42 to 45). 


The result is a broken road, early failure of the rail ends, and | 
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square ones, but this is partially com 
in weight, as the hexagonal! nut weighs less than the 
one for the same bolt. 


h-plate of the ki 
and a material improvement would be thereby i inas- 
much as such joint would 80 per cent. of the stiff- 
the solid rails, as s by experiments Nos. 10 to 


Deuble Deep 


Fish Joint. 
20 Tons = 710% 





























broken tyres and springs. Iron rails particularly are ex- 
to destruction at the ends before they are half worn 
out at the middle, and have to be taken up, cut down, and 


re-laid. Even steel rails, although experience has not gone 


18. As regards the use of two deep fish-plates, the ex- 
riments are conclusive as to the great increase in stiffness, 
ing even stiffer than the rail (see Nos. 19 to 30, also 

Nos. 40 and 41, and 48 to 50) both as regards strength and 





so far yet on a large scale to prove it, will ultimately fail 
first at the ends with the ordinary mode of fishing. 

This was particularly the case when the joint was on a 
sleeper with the base plate to hammer on, which led to the 
use of the suspen joint to obtain a smoother run. 
Nevertheless, it is found already by experience that one 
continuous line is not obtained by this simple remedy, inas- 
much as the sleepers are sunk down in the ballast where- 
ever there is a weak part of the iron superstructure, and 


he former 





ticity, for two different rail sections of which, however, 
the section with 15 deg. fishing angle is preferable, as the 

bolt is not likely to work loose. 
, and the distance apart 














The plan of punching proposed 
of joint , is shown on the drawing, being that ordi- 
narily used for rails, on which it is seen that the 
deep stem of the fish-plates abuts against the , and 
revents the road from travelling without notching the rail 
, but, of course, a greater distance between the joint 


8 be ny et ph eres ye gener meen od 
cent. of —— beyond that of worn mayhem = be 
stopping. or strength, experiments No. 0. 
on 2 ft. supports, show a load of 35 tons with more d 
joint, prov 





real cause 


is the weak point in the construction of the 
manent way. 
EXPERIMENTS ON STRENGTH OF Ratt Jornts. 





DBSCRIPTION OF RAIL AND 
~~ Raw Jos. 


Number of 
Experiment. 
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Deflection in 
Millimetres., 





an SoLip Inon Rar. 

45 fa hig 4h in. broad, 
15 deg. angle. Fig. 1. 
Same Rart Szcrion. 

sary bang joint. Fish- 
18 in. jin. thick, 2. 
Same Ratt Section. 
French 


Fish - joint, 
Fish-plates 18 in, long, § in. 


suspended joint. Fig. 3. 


Same Raw, SEcTiON. | 
Fish-joint with ordinary fish- 
plate on one side, deep fish- 
or on the other. Both 
8 in. long. Deep fish-plate 
qin. thick at the top, Mh 
thick at the bottom. Pp 











Same Ratt SECTION. 


plates 18 in. long, same as 
above. Figs. 5, 6, and 7. 


| eos [ow [owwn 


flange 3 in, below rail flange. 
Fig. 4. 1 


Fish-joint with two deep fish-| 4 
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661b. per yard. Fi 
flange, fishing angle 30 deg. 
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Same RAIL Section. 
fish plates 18 in, long, $ im 
- in. ng, 
thick. 





Same Ral. Sgcrion. 
Fish-joint with two deep fistr 
plates 18 in. long, § in. thick 
at the top, 4 in. thick at the 
bottom. 





Soir Iron Rai. 
56 lb. per yard. 4} in, high by 
4 in. broad in the flange, fish- 
ing angle 15 deg. 
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Same Rat. Section. | 
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Same Rat. Section. 
18 in. long, § in. thick. 





SAME RAIL SECTION. 
Single deep fish-joint. 
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| 
Ordinary fish-joint. — 44 | ; 
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Same RAIL SECTION. 
Double deep fish-joint. 








419 ft. Sin. was 
balance on the 





achieved on the 
southern side. 


Tas Mituwaut Iron Works.—We are informed 
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THE PORT OF TRIESTE, ANCIENT AND 
MODERN.* 
By Caprarn RB. Burton, Her Majesty’s Consul at Trieste. 


Tus emporium of Austrian trade lies in north 
latitude 45° 38’ and east longitude (Greenwich) 13° 46’, in 
the heart of the zone, and almost at the foot of 
the Julian or South- Alps. 


The Adriatic Gulf, whose longer axis trends from south- 
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geographical). The bight is again divided into sections by 
the rocky projections of Duino and Miramar. The north- 
western bay is the Sacca di Duino (Sinus Diomedes), which 
receives the Timavo River, and the south-eastern represents 
the Sinus Tergestinus proper. Trieste, t ore, has one 
great advantage—it is the most inland of the neighbouring 
ports, even Venice, and it is the natural station for Vienna 
and the heart of the Austrian Empire. 

Immediately about the city, the shore line which, defined 
by the stony escarpment of the Carso, the limestone plat- 
form which supports the Julian Alps, after running in a 
straight and often in a perpendicular line 
west to south south-east, round 0 
south-west, at the north of the new town, where the railway 
station now stands; and it preserves this direction 
the sea front of the harbour as far as the projection 
Sant'Andrea. After that the shore line, now eocenic, not 
nummuletic, resumes its former curve, and once more 
trending west north-west, to south south-east, defines the 
eastern bank of Muggia Bay, a splendid natural harbour, 
which has by no means risen to the development which it 
deserves 


8 yards from the Fanale (lighthouse) to the opposite or north- 

8 eastern shore, and its h to the are would be about 
ct 900 yards, giving an area of 1,530,000 square ya 

than now, and deep 


; ey rie: spontaneously submitted to 
crane emily even within the last century. oimes | port by the Emperor Charles VI.,  compasatively short 
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* From the Sociely of Arts Journal. 











Tue Port or TrIesTe In Last CEntory. 


the Isonzo and the Timavo rivers is supposed to explain the 
Trieste backwater, which is greatly i westerly 
winds causing currents ; others again attribute inverse 
or perta-couth Sow Se. Bea eee ree 
Wider-See), as the vortex is all down the coast 
from the Slav Sték. The Roads of Trieste have two main 


defects. 
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Rossetti, writing in periodical, L’ Istria 
and 15, April, 1850), divides as follows the hi 
an ode hae four epochs, which we may now 
to five. 

5. Remon + bagianing ing from the date of Trieste being 
a Municipium (.u.c. 576=8.0c. 177), and a Colonia 
Julius Cesar (A.U.c. 695=B.c. os ending with the fall 
of the Western Empire, a.p. 475, This first period thus 

bout 64 centuries. 
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2 Italie mice iit re 4-0, 4751882; some 00 years, 
pgs yale centres, caused the rise of enon 
sp ean : free 4.0, 1988 to 1717, when Trieste, which 
period of 435 years 

4. Commercial : the extending to ; 

5. Innovation and , lasting from 1860 to the present 


these several epochs I will offer a few obser- 
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perpendicular! 
Bandiera ;"’ the western, 
imilar erection, disposed at an obtuse angle to the coast, 
converged the former. This inner port ae ae 4 
shrank away from the city walls, but it . 
with various changes, till about the middle of the present | t 
century, Mandrace 


hio, loeally pronounced 


of Charles VI. ; it is still preserved in the name of the 
short quay which extends from the San Carlo mole to the 
fish-market (Pescheria). 

The Romans, moreover, had a number of ee 
ports, small parallelograms of masonry, a system still 
preserved on the coast. The positions, and even the re- 
mains, may be traced at Cedas, Grignano (Miramar), 
Sestiana, and Duino to the north; and southwards in 
Muggia or Back Bay, at Sant’ Andrea, Broglietto, and 
Servola (Silvala ’). 


Il.—Ira.ian Periop (a.p. 475—1382). 


The history of this age is one of fluctuations and insecure 
liberty, ever threatened by Italian wars and barbarian in- 
cursions. The two-fold port must, however, have been 
preserved to a {certain extent, despite general neglect. In 
A.D. 1150, two salaried provveditori and one notary had 
charge of the quays, harbours, and roads; and subsequent 
statutes were passed (A.D. 1324, 1333, 1354, 1365), which 
forbade sand and soil to be cast into the water, or the 
stones left by the Romans to be removed from the inner 
mole of the outer port. Probably the Darsena or Inner 
Port sufficed for general use, and possibly, during this 
epoch, the little piers, the western and smaller, called Delle 
Beccherie and the eastern, Delle Porporella, a name ap- 
pies throughout the peninsula to old ruined moles, were 
uilt. Also about the middle of the Italie period (a.p. 
920), the torrent flowing under the eastern walls, where the 
Via del Torrente still retains the name, was canalised under 
the name of Portizza (little gate), or Canale del Riborgo, 
corrupted to Triborgo.+ 


Ill.—AvstTrian Perron (a.p. 1382—1717). 


According to some authorities, Charles VI., who, in- 
fluenced by Prince Eugene of Savoy,t carried out the plans 
of Charles V., found Trieste a mere nest of fishermen, like 
modern Grado. This is not probable. The city of San 
Giusto had her independent native nobles, her bishop and 
chapter, her municipal councils of 160 and 40 members, her 
own armed force, and her establishments for advanced 
education—theology and philosophy — presided over by 
Benedictines and Jesuits. The Beochetts, or outer Roman 
Port, was probably no longer wanted in the decay of com- 
merce, but we find (4... 1554 and subsequently) orders for 
preserving and cleaning the Darsena, despite which, about 
A.D. 1604, it was almost silted up. In 1470, Frederick III., 
after restoring the city walls, raised the Batteria Civica, on 
the western mole of the Mandracchio, 120 fathoms long, 
and created magazines on the eastern, where the Govern- 
ment House now stands. In 1620, the castle, then and 
now called La Fortezza, with its bulwarks, the Rotonda, 
Venezia or Zudecca, and Barbacane, was built in its pre- 
sent state by Giacomo Vintana, of Gorizia, who fitted the 
Civie Battery with twenty guns. In 1666, the Captain of 
Trieste, Count Carlo della Torre Popaita, after eseaping a 
terrible storm, erected on the Zucco islet a chapel (chie- 
setta) to San Niccol, protector of sailors ; this was ruined 
by wind and weather early in the next century. 


IV.—CommeExctaL Perron (4.p. 1717—1860). 

In June, 1717, Charles VI. signed the instrument creat- 
ing Trieste a free port; the carrying out of the decree 
dates from September 10, 1718, when the Imperial visit 
took place. On March 15, 1719, the patent of commerce 
was given to the Compagnia Orientale trading with the 
Levant. Salinas of the Campo Marzio were 
up, and the Lazzaretto of San Carlo (Old Lazaret) was 
raised upon the reclaimed ground about a.p, 1731. In 
June, 1734, Charles VI. began his naval armament of three 
ships (70, 60, and 40 guns) and three galleys, under 
Admiral Giovanni Pallavicini, of Genoa, and built two 
vessels (32 and 30 guns). The present Molo San Carlo, 
still the chief pier opposite the Communal Theatre, was 
founded in 1754 by sinking a ship of that name, and by 
building a stone pier, 300 ft. long. In 1788 some 60ft. 
were added, and the head was crowned by a battery, which 
presently disappeared. The Darsena was deepene 
crenns in 1721, 1722, 1736, 1741, and 1749. The Riborgo 
Canal was purged in 1741 and 1749. 

We have a valuable map of 1718,§ roughly engraved on 





* ““Mandracchio”’ is explained in the dictionaries :-—‘‘ La 
parte interna di un porto, oppure seno di mare fatto ad 
arte.”’ Italian scholars derive it from “‘ mandria,”’ a herd, 
the small craft crowding im like cattle; Keltic scholars 
from “‘man,”’ or “ “maen,” land, field, rock, hill, and 
** truch,”’ or “‘ troch,”’ a cutting, trench, or canal. 

+ The word is properly Riborgo, t.e. Rio del Borgo. 

I Both he and another local benefactor, Giovanni Casi- 
miro Donadoui, are now clean forgotten. 

§ References to old plan of the Port of Trieste in the 
last century. See page 445: 

_ A. The Zucco, now the ‘‘ Fanale”’ or lighthouse, an 
islet 110 geometric paces in cireumference. It was built on 
sandstone (not the common limestone of the coast), and 
had a circular shape ; now it is pyriform with the stalk to 
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tower, 

ns (?) built by the 
eresa) mole, it shows the aperture left for 
the scour, and useful to boats which then did not require to 
round the point ; it makes the islet circular, and ies it 
with two pierlets, one ing north, and measuring 
twenty, the other east, thirty fathoms long ; these are now 
incorporated with the islet, as is shown Ba eg 
aspect. Finally, on ite or nort 8 , it 
places the Batteria di Musiella* at the mouth of the Mar- 
tesin, or Rojano torrent, where the new lazaretto after- 

wards was, and where the railroad station is now. 

The Em Maria Theresa (A.D. 1740 to 1765), called 
the “ Mother of Trieste,” ordered (1749) the demolition of 
the walls, that the city might spread itself more freely. 
In 1751, she built the old lazaretto, the light-honse battery, 
a four-sided ravelin, with apex to the north-west, and base 
facing shorewards, and the solid pier (Molo di Santa 
Teresa), which has done so mach harm to the Sacchetta. 
In 1754, the present Canal Grande (196 fathoms long by 13 
broad, holding 16 vessels of 150 to 300 tons) was e or 
rather deepened up by the engi Mattia Pirona. The 
sooner it is filled and conv into a place the better. In 
1769, the Lazzaretto nuovo, or di Santa Teresa, reserved 
for severe cases, was erected to the north of the town. 
Here also, partly sheltered by the Carso escarpment, was 
opened the Bacino del Lazzaretto nuovo, or di Santa 
Teresa, concerning which much will be said. It was divided 
into two parts, and it could contain ten large, or thirty to 
forty-five small keel. The Canale di Riborgo, or Della 
Portizza, was filled up by warping, between 1799 to 1818 
and the Bourse or Exchange was built upon it. The old 
Mandracchio lasted till 1858, and soon afterwards became 
the public gardens, fronting Government Honse, and the 








the east, and a bastion of four faces 
west. The Roman Pharos is said to 
octangular base. 
was built on it by Count Carlo della Torre Popaita, Captain 
of Trieste, after escaping a storm. It was washed away 
by the sea in 1718. 

B. The old mole (Molo del Lazzaretto Vecchio, now di 
Santa Teresa), with its boccola or passage, by means of 
which boats were saved from rounding the ‘‘ Zucco,’’ and 
the scour of the “‘ Sacchetta’”’ or old port was increased. 
The Roman mole is said to have been 18 ft. above water, 
and signs of it still remain. 

C. Old port or “‘sacchetta,’’ defended eastward in 
Roman days by a mole, extending towards the Zucco, and 
here represented by the Beccherie mole ; but eut stones 
6 ft. long have been found in water 9 ft. deep. 

D. Interior port (Mandracchio or Dock), defended on 
the west by a battery of 20 guns, i i 
Giacomo Vintana, of izia. i 
and in the east (the direction of the ‘‘ Bora’’) was the 
Molo della Bandiera, where Government House now stands. 
The Mandracchio communicated with the main square, 
adorned with the statues of Charles VI. and Leopold ; 
there was also a tower (Torre del Orologio), where two 
bronze Moors struck the hour. East of the Mandracchio 
lay the “‘ Saline,’’ now the new town of Trieste. 

E. The Roman walls of the city were of cut stones ; 
the defences of the Middle Ages were of material, 
with pilaster buttresses, and volt or passages i 
from one to the other. Of the towers “a tee was 
the rest were squares or pentagons. ‘To the south-east was 
the ‘ barbacane”’ or “ ione,”’ a name still 
- Ay vicolo or alley. To the extreme east was, and still is, 
the “‘castello” or “‘fortezza,”’ with its i 


rotecting the north- 
ve been built on an 


Pescaria, were of secondary importance. 
F. Porto Sporco (foul harbour), p 

the Torrente Martesin (not shown on 

charges here. It is bounded north west by 

Batteria di Musiella, at the mouth of the Burrone (fiumara’ 


About 1666 the chapel of San Niccold | P° 





— ree a tutte quelle er ag per servire 

i si fecero progetti che, eseguiti non erebbero 
chi. alts detahé vovina dal rimo.”” dad he aaeneealee 
the project of a “ insi ; 


ins). Chiunque voglia fare 
solide entro alla corda dei due Lazzaretti (old and new)* 
non potra aspettavi che la maledizione dei posteri, come se 
lo merita quel’ ingegnere che nell’ anno 1751 chiuse la bocea 
del Molo Romano detto ‘ Zuacco,’ ora ‘Molo di San Te- 
resa.’"’ I cannot but think him right. oe J 
have been simply to open the Lighthouse mole, 
long it as a tentative measure by a floating breakwater, 
which could readily have been removed if found injurious, 
ae at the same time the existent quays moles, 
and running a tramway along the town front from the rail- 
road to the Sacchetta. 

This Triestine worthy deserves well of his country. His 
public life was devoted to advocating her interests, and his 
private hours to studying her history, literature, and 
antiquities. In 1811, General Joubert offered to make him 
Podesté (mayor), but he refused to serve under the French 
invader. After the defeat of Napoleon I. at Leipzic (1813), 
and the recovery of Trieste by Austria (1814), a false 
report was sp that the city of San Ginsto was to be 
treated as a conquest, and to lose her position as a free 
rt. Rossetti, a poet and a writer of distinction, then 
girded up his loins, described in eloquent prose the noble 
municipal establishments of the Latin race, recited the 

rivileges of his native city, and continued for the rest of 
bis life to advocate her cause, and to serve her in various 
civil dignities. He found her a mere “‘ Hof’’ of 6424 souls; 
he left her a flourishing port with 20,000, a total which has 

wn to sixfold. » March 19, 1774, he died on 
November 29, 1842, and the cen of his birth has 
lately been wortbily celebrated by his fellow citizens. 
Bessenghi degli Ughi, a critic who is by no means mealy- 
mouthed, said of him, Domenico de’ Rosseti, ‘‘ Aveva 
avuto il io di durare tanti anni (68 years) a fine di 
ingentilire od almeno dirozzare quel nudo scoglio di mare 
col soffio umanissimo della coltura e delle lettere.”’ 

(To be continued.) 








Victorian Raitwars.—It is of some interest 1° note 
that the Government of Victoria, Australia, 
another loan for railway extension purposes. This loan 
will be issued in 4 per cent. debentures. 


Water Surry or PariapELpuia.—The water of the 
Schuylkill has erenh, natesel (osthens, but mo | . 
pollution now & augmenting 
render the water mre Fee tn utterly unfit for domestic 
Sehuylkill is estimated at ns above the country line of 
F hiladelphia. Reading, Potts n, F heenixyille, Norris. 
town, and bocken have all towards con- 
i ining into river. It is 

resulting 
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PRACTICAL TESTS OF FIREBRICK. 
By Epwarp J. Hatt, Jun., Blast Furnace Engineer. 


and 
employed by the Buffalo Firebrick Works to conduct a series 


of practical ex riments to determine what cra gor yh 


firebrick were t suited to meet the requirements of 
different classes of consumers ; also, in general, to investi 
such questions relating to the manufacture and use re- 


pop eapedntg ee Peg eg oy Hm cue viet i 


quiry. At the outset let ully understood that these 
experiments were made for their private use only, _ have 


the necessary requirements in each case. It is to be regretted 
that the subject could not have been treated with greater 
scientific accuracy, for its importance certainly demands i 
but crude asthe tests to a certain extent were, they invol 
months of labour — a a of money—the cost 
of apparatus, analyses, » Tequisite for great accuracy 
vould tate been too great for individual en i A 
thorough investigation of the whole matter is well worthy 
of the attention of some scientific or trade association. The 





annual ption of firebrick in this country amounts to 
several million dollars, and in some de; ts of ae 
notably in the steel trade, the cost i 


forms a very large proportion in the expenses of manufac- 
turing. If the selection of materials and methods of manu- 


facture could be governed in all cases by the use to be made | degrees 


of the brick, results would be far more satisfactory. Take 
the apparently simple matter of bricks for a baker's oven ; the 
heat is low and the manufacture of a euitable lining would 
seem to be the easiest thing possible, yet bricks of one eompo- 
sition will always bake well, while those of another inevi- 
tably burn the bread. When we ider the conditions of 
trial in the varied uses, from the insignificant baker’s oven to 
the blast or steel furnace, with all the changes of stock, fuel, 
cinder, fluxes, gas, and heat, the wonder ceases that bricks of 
auniform composition should fail to meet the demands of 
every situation. 

It may seem, at first, that the most useful statistics could 
be obtained by an investigation of different compositions of 
firebrick in actual use, but, although I am indebted toa 
number of manufacturers for valuable information 





assistance, especially in allowing the use of furnaces for | best 


practical tests, I found the condition so varied as to give no 
reliable comparative data. A still greater difficulty was found 
in securing fair trials and unprejudiced reports, subordinate 
employés, in many cases, throwing pag pyre obstacle in 
the way of obtaining information; this was especially so 
when they imagined that the result of the experiments would 
tend to economise labour. One amusing, although at the 
time rather annoying, report shows how little con can 
be placed in their investigations ; two large specimen lots of 
bricks, several thousand each, were made of exactly the same 
ingredients and in exactly the same way, the only difference 
being that one lot was stamped “ No. 1” and the other 
“No. 6;” all were sent to the same iron works for a competitive 
trial ; after some weeks the following rt came ia: “ The 
No. 1 bricks are excellent, and we would like ten thousand 
more, but do not send us any more No. 6, they are good for 
nothing.” 


It is, moreover, perfectly easy, while giving a comparative | heat, 


trial every appearance of fairness, and presenting a perfectly 
truthful report, to so direct the investigation as to give any 
result dictated by carel » Prejudice, or “dividends.” 
Thus two furnaces may be constructed exactly alike, and may 
receive just the same treatment; yet one will always do 
better work and stand longer than the other—why no one 
knows ; a furnace which has run for months may come down 
in a week after rebuilding owing to a change of stock, a new 
puddler, careless mason work, aes for some apparently in- 
explicable cause. It soon became evident that it would re- 
quire years, under the most favourable circumstances, to test 
any large number of samples in actual practice, and it became 
necessary to construct a furnace giving similar conditions of 
trial in a greatly intensified form. After a few experiments 
one was built with the following internal dimensions: 
Length, 3 ft.; width 18 in.; height 3 ft.; the walls were 
solid and the top open. A few inches from the bottom ordi- 
nary iron grate bars made a fireplace of the whole area ; under 
this a blast pipe was inserted connecting the closed ashpit 
with a fan blower; clamps similar to those used on a pud- 
dling furnace were made to cover the open top; an exit for 
the gas was provided by extending one end of the furnace, 
‘ie under the roof, into a neck or fue 18 in. long and 6 in. 
igh; thie communicated directly with the outade air, the 
size of the opening being regulated by brick dampers on the 
exterior. 


Tests could be made, first, in the walls of the furnace ; these 
were built in several vertical sections, each from a different 
manufactory ; second, in tbe clamps which composed the roof; 
third, directly on the fire itself; and, fourth, in the neck 
(this was the main trial, the others being to some extent in- 
cidental). In this last place the samples were exposed to a 
Most intense cutting gas flame : so efficient was the action of 
this little furnace that of over sixty specimens of American and 
English bricks not one could resist its destructive heat. Just 
here let me say that unless the bricks could be almost entirely 
destroyed, it was not possible to determine their comparative 
value, for, = % a moderately intense heat, all fairly good 
bricks would about alike, and it was only the extreme 
which devel marked differences. 

In all nearly 70 tests were made, the furnace each time con- 

g seven or eight varieties of brick. The samples were 
sent by manufacturers and consumers, or purchased from 
efforts being made to secure specimens of every brand 

in the market. ine 

Each test occupied an entire day. The furnace was 
idenned. nod tho teonmany toonien m4 Next a good bed 








ximate accuracy was 
results of these teste 


The results were so varied that it is necessary to look at 
them in detail, and, as the least important 
brick in the walls of the furnace, The 
similar to that in any fire chamber; the final test was 
the number of heats stood; the samples which stood best 
hard and dense in structure and containing 
an excess of silica. ‘ 

The second test was in the clamps. The conditions of trials 
resembled those met with in the roof or cover of any intensely 
heated furnace. To give each a fair trial it was started at 
one end of the roof and moved 
thus giving constant rotation in the 
final test, as in the last case, was the number of heats endured. 
The standard brick stood 
from that down to four ( 
were used in these covers). Bricks i 
either from melting, checking, or 
right down is due to poor 
the other causes of failure 
fatal defect ; no change in 
= in en gan 

Checking and dropping 
of stock, usually from an excess 
porate bt a 
are cross-grained 
is smooth, one piece 
other convex; when ¢ 
“ring” is like that of « cracked 
are of little use rye : 
~ bn tand a vary 
ead dropping out of 
in the gas current w' i 
throws down a furnace. 
so that all currents of stock or 


test, comes first— 
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and direction of cracks, being had to in- 
relieaatgn 1 lat cei 
it took number of accurate result, 

S bole that so many velsts, melted power 
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in the measurements. 
aso Weta ey nee very ae fe we 
srrese hath, Ren Semnas petted of i this 
the microscope showed to be due and : 
and « little continued heat have run 
entirely out of An ordinary fire brick is 2} in. thick, 
and the shrinkage varied from less than one-sixteenth of an 
inch to over one-fourth. Fe gerne Sos oe waste ty So. 
a certain number of for each sixteenth of 
an i that might at first seem fair, 
ia thet fire would be ay chest good me that did 
peaaey as a9 one 
not shrink at all, while one that shrunk a quarter of an inch 
would be worthless for turning an arch or doing any work 
where solidity was essential. 
vitetving ee Gino ie be Gee 
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records, not by taking an a but weighing 
the conditions of cach telal anal tasenitar of tho soperie, 
For instance, one which stood especially well on the fire and 

and in the neck 
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, Ottawa, and Western Railway has been com-| only one not yet launched, and she will probably be afloat 
capable of giving a vast amount of trouble. I have known ee ee San Se ee engineer, and Mr. Mac- y Doe 15. Since the Virginian affair two 
very slight in the curve of a combustion chamber roof ld, the , have signed a new contract with the everything possible has been done to the United 
pol peda oobry Ay Re 4 Cayly Testing me Ses —— —_ a Pad States Navy in an efficient condition ; - ba Plena cg 

detect uit; measure inside ines ly - per A i. 6 Montauk, > 

chetch thems on the erigio sldmaing if bad designing caused | The origina ssctunch wilh the someany von tor S5AND date. | Coneeions. Cone Tooen Dlechne and ee 
the trouble this comparison will w the ts. If} per mile. The saving arises from the cheapness of labour | in sea-going trim. 

Ge Hise Oo.ane seems She Giiatiy staetins the wert, 0) Gee Sete to Se eS eeiaton eacene Sas Gane iat bo —Mr how 
construction. Very few masons really know how to lay fire- | that the contractor will be paid in cash Kilkivan Bland the neighbourtoo! of FF ange 5 obey 
sod sv etiely too much of fy waking jos a lrg a hnsotia hae been estimated this year at 1,651,682. The tndlentions pointing to the ecistence of btw an 

: e year D ’ 
they would in a common red brick corners 1 be ing population in 1870 was 1,457 ' ied dctnne de. 






Ghai oun Wdsen obeut cumvect thape ond jons, and with | New Gwinea.—It is ; i i : i mee iladelphia a 

a total disregard of plans they jog on with ul uneoncern has been discovered in New Guines. (or thy exhibition of atin fro Kanna, Nebr 

in the old beaten track. Failure, due either to faulty plans} The American Patent Ofice.—The American Patent| aro now bei pies a BE under the auaniens of nde oat 
Office to show at the American Centennial Exhibi- | trod sompartes aud they ane indewled be itiedionte the agri 





py + mr emg nS laa yd onthe pra giving proposes 
A of ore in a blast fur- | tion 5000 models of patented articles, together with records, ra ch of 
some varieties being particularly | drawings, &c., representing the working of the office and the ealtsral ond saincenl wealth of the Far Went. 

4 also may make the —— ee agee 0 4 system of examination. FP 5 boy come pies .—The gr mg a ay the 
ea abe changed ita fool — jroo ed| Rails in the United States—The total production of vata y is ena to ey Be er pe Ba > ghare 
the po brick in tase menthe I remember another in- | Tails of all kinds in the United States in 1874, was 729,413 | for ¢ year as com with 31. 4s ger cheapo dictstnded 
stance in which the same change in a rolling mill doubled | *°®%- 98 compared with 890,077 tons in 1873. It appears | for 1879-4, and 31. 8s. per share paid for 1872-3. The results 
the quantity of brick used. phury is especially that 19 states made rails in 1874, against 18 in 1873, achieved in 1874-5. h not quite so good as in the 
eovess én extiaary febetele, Gestueving them just os 1 dese Kansas having entered the list in May, 1874. The number two former years, are ill far from disheartening or un- 
cast iron. An examination of the burned ends will indicate | Of Fail mills in the United States in 1874 was 91, of which | satisfactory. 

ially to an expert whether the stock caused the trouble 57 made heavy rails mainly and 34 made only light street a P 
Eos cnntumess ean judge better concerning this from their | "ls; of the 91 mills, 22 made no rails in 1874. The ca- German Coal.—Regular deliveries of coal are being made 
books. pacity of all the 91 mills combined in 1874, wasdouhle their | fom Benen, be Beeaee oud pantse- Pca sy tag 
. ss . actual production. Almost one total uction R \ : 

batt trees ts Vato brcnane USE criicnce must meses | Paitin the United Stats in 1874, consisted of eld ral | which had been commenced to the north ofthe small river 
sarily come almost entirely from ies having a direct re-rolied. msc ve been stopped un er orders. 

sonal interest in the result of their testimony ; no geceral| Rails for Russia,—We learn that an order for 9606 tons | ‘The Poti and Tifis Ratlway.—The Poti and Tits Bail 
rules can be laid down to meet these cases; usually only a| of steel rails for the St. Petersburg, Warsaw, and a way y nr Be 2 el ry ‘a lometh of 
e cuvten of an 65 is , 
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thorough investigation by an expert will throw any c lines bas been recently given out at 111. ton. 4 b 
Light on the subject , Crensét works will 2500 tons of these rails, and | this extension is 3464 miles. ‘The concessionary company 
The proper ion of firebrick for any given purpose is | English establishments will furnish the remainder. ao down throughout steel rails of the first 
q Z 







a work requiring no little judgment; one extreme view sees Automatic Teleerenhy.—hn ie te es 
Be economy beyond 0 saving in first cost ; another, regardless | | 1 tried Shc -in exten ee en | Wain Australian Lead Mining.—Favourable advices 
oO ness, perfection only in mos y: with considerable success. have been received from lead mines which have been opened 

out at Champion Bay, Western Australia. Some of the 


A man would be considered insane who would select for 
chea a broken down cart horse to ride on a journey re- Union Pacific Railroad.—The proportion of the work- | are said to be worth 501. per fathom, and more than 


uiring the 8 and endurance, and no less so, if, | ing*ex to the traffic receipts of this great line declined | - 2 ra 
cooling sag ba bought the most a aoe and in’ Ravear ending June 30, 1875, to 41.56 cent., as | Solaies booms totoeer or tae poeir Bar My. a1 hice na rod 
expected to have the best because it was the highest priced ; | com with 49.67 per cent. in 1873-4. The mountain | pines to Geralton 
but a good many clever people, who could by no means be | divisions of the line are being supplied with steel rails as Pei ; 
deceived in a horse trade, edopt lans like these in making | fast as they can be obtained ; 1015 tons of steel rails were| The John Cockerill Company.—The great Bel 
the most extensive purchases, without a thought of the ab-/| laid down upon the s in 1874-5. The establishment | metallurgical and eae Binge ages known as the John 
surdity. The best quality of bricks for standing intense heat | of a rolling mill at Laramie has effected a great saving in | Coe Company has to shipbuilding of late. The 
are never very strong and tenacious, although should | the cost of re-rolling rails. As regards sleepers, some con- | ent has recently launched at Antwerp a steamer 
stand transportation for a long distance when handled with | siderable improvements have been realised ; on the western fam the Egypt. The h passed off satisfactorily. 
moderate care. The structure is open and they are free from | part of the line large quantities of red pine ties are being | Washington Territory—The total area of Washington 
black spots due to sulphuret of iron in the clay. The frac- | used, this wood holding a spike almost equally with oak. | Territory is 44,796,160 acres, of which 11,700,952 acres 
ture, when examined under the microscope, should show a/| On the eastern part of the line, oak ties are largely in use.| have been surveyed. During the two years ending with 
uniform mixture of stock, and none of the constituents should | The red pine ties cost about 50 cents each, while the oak | June 30, 1875, t have been sure 3,213,141 acres of 
give = A indications of boiling or melting; if well burned | ties cost 80 cents each. The production of coal effected at | public lands and 264,144 acres of reservations. 


they will not be lhl en ured on the outside, and will | the company’s mines last year was 185,681 tons, the average Ezhibition of Electric Apparatus.—A. great exhibition 





















ring clearly but sli when struck; too loud a ring is by no | cost being 1.99 dols. per ton. i. The 
pee te menage 8 SS ee oe A Tasmanian Tramway.—The directors of the Yea | Seneae a Bae Wee has = ot ge Palais 
out attrition. Dr nest fet - Boer py wend “a Diemen’s Land Company have determined to construct a | |’ Industrie at the disposal of the of tne exhibition 
where only intense heat is to ; ad ; are not 60 | + -amway from Emu to Mount Bischoff, a distance of | which is oc ua a oe August, and 
good for cupolas, blast furnaces, lime kilns, boiler settings, | S1001"4) miles. Mr. J. C. Climie has been inted engi- | September, I , : 
So, go tae especially for those purposes, the most | neer. ‘The works of the tramway will be of the most sub- OS ‘ the 
Boe i Oe ae a ne The cet of scltad | Stantialcharacter, and about half the linewill be laid down at | New Zealand Telegraphs.—The gross earnings of | 
varus pens nein ow to wit - once with iron rails on a 3 ft. gauge; the remainder will be ow Sate Coenen Sees & Oe nee ares 
ison, olag s wat a ei oes — Ange laid with sawn rails of timber, but these rails will be re. | June 30, 1875, were 69,5371. a ee 
ows, and wear of stock. Ordinarily these fying by iron rails, as soon as they can be | cost of the signals department, maintenance of lines, 4c., 
stances tend t> lessen the cost, so that economy as well as one no curves of less radius than are in use on | left a balance of 94611. as interest upon the capital 
sage ‘ 


= 





















efficiency favours their use. The finest qualities of brick the Tasmanian Main Line Railway, viz., chains, TF . During 1874-75, 456 miles of new lines carry 
cannot be a = ® vee —_ es Mag A By tin mines which are being opened out at Mount Bischoff aoe = , and 988 miles y~Aengetge 
Si te tha nine onions side govtent teem ant heme “ Ono are stated to be of importance. pr org de ‘ s 
cinders” from being used for Bessemer steel. When in- — Wales a ; —— cman of the New Rails in the United S —The P 
ee ian hes Gok a eee ae the revenue for 1874 by sbovt 80,0001, of Bessemer steel rails in the United in 1867 was 


uctions in costs, as well as secure more 














FOREIGN AND COLONIAL NOTES. rok Saag to Gundagai, 33 miles ; wage ag fy be ree} - ‘aag ho 
te-Mining in Auckland (N.Z.) ining has | to Illawarra (W , 47 miles ; and extension into | Cleven. * 100 dole oer , 
eal \ awa cauk decdeen ts faa eel inoo of Aaa dney, 1f A abgge = eod have been made for bag g : Tom this year I 
















messages amounted to Octo is year “9 
as compared with 149,571. jin the corresponding paried of | 0f.°*? 
1874, showing a decline of 69961. this year. 
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Canadian Railways.—A transfer of the charter of in 















res aI Or 


eBPERSAEEe 


B55 


Dec. 10, 1875.] 


ENGINEERING. 





SURFACE CONDENSATION. 


NoTWITHSTANDING the enormous extent to which 
surface condensation has now been applied in marine 
engine practice, the data which are available re- 
garding the efficiency of condensing surface are 
comparatively few, while many of them are founded 
on what may be described as laboratory experiments 
rather than trials carried out under really practical 
conditions. For these reasons we believe that our 
readers will regard with considerable interest the 
results of some experiments on surface condensation 
carried out a few months since at the works of the 
Ouseburn Engine Works Company, Limited, New- 
castle-on-Tyne, by Mr. B. G. Nichol, and the par- 
ticulars of which have been kindly placed at our dis- 
posal. Of these experiments, which were conducted 
with great care, we propose now to give an account. 

The apparatus employed by Mr. Nichol in his in- 
vestigations is shown by the annexed engraving. It 









































consisted of a wrought-iron tube 39 in. in diameter 
outside and jin. thick, having wrought-iron ends 
welded in., the length between these ends being 5 ft. 
54in. In each enda ? in. hole was drilled, and through 
these holes was inserted a brass tube } in. in diameter 
outside and 18 B.W.G. thick, this tube being made 
steam-tight at the ends by india-rubber glands, 
During the experiments the condensing water was 
passed through the brass tube, while the steam was 
admitted to the outer tube, the condensing surface 
= to the steam being 1.0656 square feet. 

he steam and water connexions were made as 
follows: The steam pipe was attached to the outer 
tube near the upper end, and at right angles to the 
admission orifice a small cock was screwed into the 
outer tube to allow of the escape of any air lodged 
in the tube or entering with the steam. At the 
bottom of the outer no I a drain cock was fixed, 
and through this cock the condensed steam flowed 
into a vessel placed to receive it. A water gauge 
glass was also fitted at the lower end of the outer 
tube to show that no accumulation of water took 





Place owing to the drain cock being insufficiently |‘ 
open. 





The cooling water was taken from a small barrel 
placed at a convenient height above the apparatus, 
and in which a uniform of water was 
maintained throughout the e. its, From 
this barrel the water was allowed to flow 
one of three cocks fixed in the bottom, these 
having bores of jin., }in., and Zin. in diameter 
respectively. cocks communicated by an india- 
rubber pipe with the lower end of the condenser 
tube up which latter the water flowed into a small 
box fixed on the upper end, this box containing a 
thermometer so placed that the issuing stream of 
water impin, on the bulb, Finally from the 
box in which its temperature was ascertained, the 
water flowed through an orifice in the side into a 
vessel placed to receive it. In some of the - 
ments the condenser tube instead of being 
vertically was arranged horizontally, the gs of 
the apparatus being modified to suit the altered 
conditions. 

The temperature of the steam entering the 
paratus was shown by a thermometer fixed in 
steam pipe, and the temperature of the steam sur- 
rounding the condensing tube by another thermo- 
meter fixed in a short bent pipe screwed into the 
wrought-iron outer tube, while the steam admission 
pipe was enlarged until these two thermometers indi- 
cated the same temperature. 

To avoid any chance of water being carried over 
by the steam used in the experiments every pre- 
caution was taken. In the first Lee gen oe Tepe 
were carried out after five o' when the works 
were stopped, and the boilers thus having a very 
small demand upon them were almost certain to 
give off dry steam. In the next place a small vertical 
engine which drives the pattern shop 
was kept running slowly so as to maintain a current 
of steam in the pipes and drain off any water which 


H 


might otherwise accumulate, through which 
the steam was supplied to the co: ap 
being led off from the branch which supplied the 


engine, at a point 5 ft. above the level of the steam 
chest of the latter. Moreover, the upply pipe to 
the condensing apparatus was incli upwards 
where it left the branch steam pipe, and thus we 
think that we may fairly assume a supply of 
perfectly dry steam was obtained. 

The outer tube of the condensing a: tus was 
carefully lagged with felt and vith white 
spun yarn, and toascertain the amount of condensa- 


tion due to external radiation a special experiment |; 


was made as follows: The water connexions 
removed the inner tube was plugged at the top an 
bottom to prevent the circulation of air through it, 
and steam was then admitted to the a us for 
half an hour to the whole thoroughly warmed 
up. This having been done the test was commenced, 
the drain cock being just sufficiently opened to 
allow a very faint breath of steam to escape with 
the water. The test lasted exactly an hour, during 
which time the temperature of the steam was ob- 
served once per minute, these observations showing 
a mean temperature of 245 deg., ing toa 
pressure of about 124 Ib. per square inch above the 
atmosphere. ‘The temperature of the air in 
the workshop during the experiments was 60 deg., 
and the quantity of steam condensed was 1.4375 lb. 
- hour. The diameter of the outer pipe over the 
gging was 4} in., and the external surface exposed, 
including the ends, was thus almost exactly 7 square 
feet. T ee rg heat +4 the ply sem at a 
temperature of 245 deg. as 1188 We supposin 
it ah condensed into water on 212 deg., pore 
pound of steam so condensed would yield up 11884 
— 212 = 976} units of heat, and we thus have 


PSALED = 200.5 pound-degrees as the loss by 


radiation and convection per square foot of exposed 
surface per hour. 


In conducting the experiments on condensation 
the mode of proceeding was as follows :—The 
engine we have already mentioned was, as we have 
stated, kept running slowly, and an assistant was 

at each thermometer. The drain cock at 

top were then openod alt tes'shaten Wcian goat 
top were then steam turr t] 
ry so that the vials apparatus might get sebeeiiy 
warmed re The cooling water was then 
the whole apparatus allowed to 


When the became stationary in all the 
thermometers the cock was closed until the 
water had accumulated to a of two or three 
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theses is entirely satisfactory ; but each has some 
pete Sis eae Against the first b thesis it 
to be urged that the rate of tran on of heat 
is much higher than—jadging from other ex 
ments—it would be if any material film of water 
covered the exterior surface of the tabe, whilst on 
the other hand the difference between the results ob- 
tained with a vertical and horizontal tube appears to 
indicate that in the case of the former the transmit- 
ting power was affected to a certain extent by the 
lower part of the tube surface being more or less 
shielded from direct contact with the steam by the 
water draining down it. To the second hypothesis 
again it ma urged as an objection that the re- 
duction of the water of condensation to a temper- 
peng bo gets Brag h the steam can only be effected 
that water shieldin greater or less extent 
the tube surface bse! direct contact with 
the steam. In Mr. Nichol’s experiments the water 
resulting from condensation had on an average a 
pr gr ye about 54 deg. below that of the steam 
and although a portion of this reduction of 
temperature may have been due to a portion of the 
water flashing off into steam immediately on its dis- 
pres yon the casing, yet it can scarcely be 
doubted that even before its discharge the water re- 
sulting from the condensation of the steam had a 


withing th many degrees below that of the latter. 
these facta into consideration it may, we 


ait be bee assumed that the real circumstances 
of the case between the two hypotheses we 
have stated, and we have, therefore, in the accom- 


pan Tables given the rates of transmission 
square eaiahaan’ aidundeealion to 
rence of temperature, calculated 
h #, so that the results ma np Sars 
the rates of ion acco to the first 
i. oe See See o. IL, and 
No IIL Before consider esis in line 9, 


the various rates 

prs Paays is eo however, we desire 

something respecting manner in which 

sg ve been calculated. 
e have already 


that when the rise in 





ee a 





Let us suppose the length of 

into the equal parts a¢, ¢/, fg, ke. Now the mean 
difference of tem Scent be 
sion of heat for of the tube represen 

ae, may be taken as to « (the arithmetical 
mean between ac and ¢n), and at eels 
of this acting di difference of tempera- 


poe many eye SS one In the next 
section ¢ /, the acting ce of temperatures may 
be consilored ss a'* and this being smaller than 5, 


Tasxz No. I. ee nF eT ee a gy 


carried out at the Ouseburn Engine Works 


Brass tube } in. external diameter » No. 18 B.W.G. thick ; surface exposed to steam 1.0656 square feet. 































































Position of tube .., “A te VeRricalL. HogizontTat. 
2 \Number of experiment .. a Es ued 1 2 3 a 5 6 
3 |Duration of experiment ... ~ ee «+, 20 min. 20 min. 20 min. 20 min. 20 min, 20 mia, 
Steam : 
4 |Temperatare of steam ... «o J 255 deg. | 255 deg | 256 deg. 253 deg. | 253deg. | 254 deg. 
5 | Pressure of steam per square inch (caleulated) ...| 17§ Ib. 174 Ib. 18} Ib. 164 Ib. 164 Ib. 173k, 
6 ‘Temperature of water resulting from condensation’ 201 deg. Wildes. | 196deg. | BOZdeg. | WO deg. | 200 deg. 
7 | Weight of steam condensed during experiment ...| 19.0625 Ib. 28.25 Ib. 90.4376 Ib. | 24.5625 Tb. | 37.625 Ib, 43.5625 Ib, 
8 ge. * ee et eee eee | 
0.479 th, 0.479 Ib. 0.479 Ib. 0.479 Ib. 0.479 Ib. 0.479 Ib. 
9 % of a ‘contensed 
og of the tube surface during experiment by 18.5835 Ib. , 27.771 Ib. | 29.9586 Tb. | 24.0885 tb. | 87.146 ID. | 43.0835 Ib, 
PS Perea a amnee 
per hoar ne 52.321b. 78181 | 6434 1b. 67.8lb. (10457 lb. (121.29 lb. 
haute temperature of condensing water .., 58 deg. 58 deg. 58 deg. | 57.75 deg.| 58 deg. 58 deg. 
Final temperature of condensing water... «| 140 deg. | 93475 deg} 64.95 deg.| 165 deg. | 101 deg. | 945 deg. 
Increase of temperature of condensing water 82 deg. 35.475 deg.| 26.95 deg. | 107.25 deg. 43 deg. 36.5 deg. 
Velocity of water through tube in feet per minute... Sift. | 278 ft. a90ft. 73m «=| 307m 415 ft. 
Br tee aes poreescly sa — sy eae 234 Ib, 807 Ib. 1131 Ib. 225 ib. 890 Ib. 1204 Ib 
Ww t of ot / 
sigh of water per hour per square foo of = 650. | 2972. | greg. | sag. | 2505%. | sa90m. 
of 
~ ¢ ga sae peed per pout 1960. 99 1. 87.7 1b. 93 “4m 27.9. 
Heat 
Takis of heat etn ae age’ = 990.7 units 990.7 units} 96 units) 969 units! 991 units) 991.4 units 
ig aga co up by the Vs fhe ox. 1410 ,, | 27,518 , | 29,779 , lonsie , | segie ,, | 42,713 ,, 
Tot una rcared by condensing wou sere wes, | 93,628, | 90400 ,, |oeim ,, | 24270 ,, | anes , 
Difference to be acecountedfor ... pom po 778 1110 ,, 701 319 ,, 1458 1,233 , 
Bate of transmission of Daas Be Ste Se males om 
square foot per hour calculated from line 20... 54,020 . | 80,597 . 85,810 . 936 » (107,742, |123,722 
® In this line the units of heat lost by external radiation are deducted, 
Tasiz No. Il. Showing Rates of ‘eat by the Experimental Tube on the 
Mo. Ii. Showing Betws of Toaneminien f Pen 1 2s ont cotade the te (First Hypothesis). 
Position of tube .., oo ooo os ood VERTICAL, HorizonTa.. 
2 [Number of experiment ... 1 2 3 $ 5 6 
3 | Difference between tem of seam and 
at upper® end of a gy reer 115 deg. 1615 deg. | 170 deg. 88 deg. 152 deg. 159.6 deg. 
4 |Difference of Cemptbatane et tower? end ot tube 143 deg. 143 deg. 198 deg. | 144.25deg. | 142 dog. 142 deg. 
difference of temperature (by formula) ...| 126deg. | 151-0deg. | 152.9 deg. | 11146 deg. | 146.2deg. | 1504 deg. 
6 persoutpar gree of mous difernce of temp 
eee ae 422 531 561 610 737 823 








Tastz No. eh Rates of 
the whole of the Salo d Os fue tf pene s 
Hypothesis.) 





* Im the case of the horizontal tube the “ 
cooling 


Transmission of Heat by the 


wLifore Fomperetore 





ly. 


‘ondenser Tube on the supposition that 
equal to that of the Steam. 


* and “lower” ends are for convenience considered to be those at which the 
makes its exit and entrance respective 


(Second 





e@exeece ew 


























Position of tube ... ex VERTICAL. HORIZONTAL. 
Number of experiment ... Me on 1 2 3 4 5 6 
(‘Temperatare of steam. ... -_ one o 255 deg. | 255 deg. | 256 deg. 258 deg. | 253 deg. 254 deg. 
Initial temrperature of condensing water .., 4 , BB deg. 58 deg. 58 deg. | 57.75 deg. | 58 deg. 58 deg. 
Final temperature of condensing water ... ss} 340 deg. | 93.475 dog.| 84.95 deg. | 165 deg. 101 deg. 94.5 deg 
Initial difference of temperature ... oo «| 107 deg. 197 deg. 198 deg | 195.25deg | 195 deg. 196 deg. 
|Pinal difference of temperature soo ad «| 115 deg. |161.526 dog. | 171.05 deg. | 88 deg. 152 deg. | 159.6 deg. 
Average difference of temperatare (by forniula) ...| 1487 deg. | 178-1 deg. | 183.9 deg. | 1275 deg. | 171-7 deg. | 176 deg. 
Unite of heat transmitted per square foot of surface} 

par Dang pen. Saaiee of GReS CEHTeNe SP) 

perature 533 








Tange Eo v. sAneaine te Ratio "Tints i iin RT 
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Position of tube 





Mendhor of expesictins’.. 
spittteset eimai dmeigetiel malianamdeas 


condensing water used ” 


” 


‘Condensing water used per pound of steam condensed 

Units of Heat Transmitted per 
With difference of ttapetstare Solon on line 6, Table No.0... 
7 ‘ -- 
8 ” 






































is that fo forms the same fraction of the len 
en, that ¢ » does of ac, and so on. Thus, if 
stance we suppose en to be equal to 5 ac, then fo 


will be § of 5 of ae; gp will equal 4 of 2 of Sof 


Nees AY eae Hormowrat. 
Pa pad sfaeprs te 
pm 1,494} 1.612; 1 1,542 | 1,788 
” | 3.448 | 4.881; -1 3.957 | 5,855 
dod | 1 23 {3 1 2.58 |3 
thal oak Mone pe Diaets : 
1 1.258} 1.829; 1 1.208 | 1.349 
9, ee 1 [1245/1286] 1 ~ }1.176/ 1.320 
» IV, «| 1. [1.009] 1.074| 1 | 0.918 | 1.005 
ig ae, and ‘6 on. But 2 of §=(5)* andj, of f 
a =(z)y-and.so on, and we thus see that if 
first ordinate ¢” has ite length stated 
as a fraction of ac, then the length of any subse- 
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STEAM ECONOMY IN PUMPING ENGINES. 


To Tue Eprron or ENGIngEeRine. 

Sim,—I regret that my letter of the 29th ult. was not 
explicit enough to prevent my meaning from being mis 
understood or misinterpreted. I you will allow me to 
make ped “or the itional statements you 

ive with rega vey engine. 

I was not mistaken in the way you suggest (which would 
imply that I had given little attention to the paper com- 
mented upon), since I did not mean to cite the com 
rotative engines to which I referred as the 
same work as mine-pumping 
examples of such engines, and the inference that I did does 
not appear to me very direct. 

My intention was to remark on the apparently insufficient 
ooh for the statement that rotative engines were in- 
applicable to mine or other high-lift pum ping, Pe oat to elicit 
more ample and satisfactory ex shentlan of the reasons than 
has been given, or to induce some qualification of the state- 
ment. 

To quote the objections you make to rotative pamping 
engines, for the sake of bringing them into ag ogee ae 
the comments on them, see page 409, “ First, the connect- 
ing rod, shaft and flywheel add greatly to the expense and 
complication of the engine, and ly, the discontinuous 
motion of the Cornish and other non-rotative engines seems 
certainly to be more suitable for pumping, especially in the 
case of 
with a flywheel.” 


In answer to the latter remark, I must repeat that with 


properly constructed pump valves, a rotative compound 
engine can work perfectly well with a nearly uniform 
wotion of the flywheel, this being matter of long experience 
with lifts up to 400 ft. of water pressure and columns of 
water several miles in length, giving a much greater mertia 


than anything met with in mine pum 
With regard to the “ firstly.” Thee extra complication 
rod and shaft, 


only entails the bearings of the connecting 
four in all, to attend to, and the simplicity of the valve 


geer required for a rotative engine, in comparison with the | ; 


full equipment of the Davey engine, may be set off against 
this, while the qvestson of cost of the a dition of the crank 
shalt, &e., 
performance and to the comparative speed at which the 
rotative and non-rotative engines can be run, though the 
simplicity of rotative valve gear would influence this also. 
At page 410 you commend the Davey engine for work- 
ing at moderate speed with high expansion, and in answer 
to my pointing out that the low net speed given (apparently 
as an advantage) involved a larger engine than a com- 
pound rotative engine working at usual s s, you now 
claim a speed for the Davey engine equal to that of the 
rotative engine with the same expansion, working under 
timilar conditions of pump valves and lift. This appears 
somewhat inconsistent, so it may be well to examine the 
point. I gave an example of usual practice to compare 
with the Davey engine, but think I am not bound by this 
in disenssing the best that each class of engine cando. I 


know of nothing to prevent pumps driven from a compound | j 


rotative engine expanding ten to twelve times from being 
run as fast as it is considered desirable to force the water 
column, say with a mean speed of 4 ft. per second as given 
hy you on the first column of page 409. Supposing the fly- 
wheel to revolve with uniform velocity, the maximum s 
would be 6.28 ft. per second. But this is not the case, 
though approached in a well-arranged compound engine, 
and a rough estimate of 7{t. may not be far from the 
actual mark. I have not time for the calculation and am, 
of course, subject to correction upon this. 
Now if the Davey engine is to be limited to the same 
maximum sp ed (and it can searcely go faster than the 


water is to be driven), it appears from the results of caleu- | j 


lations given in your article, and from the experiment 
quoted, that the expansion would not be more than about 
44 times 
But the mean net speed in the non-rotative engine will 
ce less than the actnal mean speed of the pump gear, by an 
extent depending on the duration of the pauses, so we have 
to compare two compound engines driving their pump gear 
at the same maximum speed, the rotative engine expanding 
at least 10 times, rood tose ping up a greater mean or 
paying speed than the non-rotative engine expanding 6} 
times 
You mention that ‘‘when the pump valves are in such 
good order as to render pauses unnecessary, they will also 
allow the engine to work with cut excessive clearance’ and 
without the loss therefrom. When I mentioned the pause 
at end of stroke as not being required, I referred to the fact 
of rotative compound engin»s working smoothly without a 
pause, and the construction. not the condition, of the pump 
valves as allowing this. I think it will bea novelty that any 
non-rotative mine pumping engine has been worked without 
pauses at the end of the stroke, and should be glad to learn 
if, under any circumstances, the working clearance of the 
pie of such an engine has ever been reduced (without 
vanging pieces) to anything like lin., which is about the 
maximum allowance for large rotative engines. The mo- 
tion of the pump gear in the latter class of engines is 
gradually accelerated from the beginning of the stroke, and 
no suc jerk is given to the pump work as occcrs in ev 
non-rotative engine at the commencement of the stroke, 
often leading to such ‘‘ accidents to the spear rods” as you | cons’ 
mention in the middle column of page 410. 
The case may occur that it would be convenient to put a 
compound rotative pam engine at the bottom of a pit 
shaft, and then it wou — under conditions similar to 
thoce in which the same ty 
works, but I cannot help thinking th 
good working of such 
effort to overcome an 
plying them to drive ¢ the usual pit work of mines. 
| am perfectly aware that the best class of compound ro- 


that the Mar woes and 


should be considered in relation to economy of | ; 





tative engines is scarcely, if at all, in use for i 
stuel, kak ani teciieah te believe ies the vis inert of 
Sa enna todo with this than 
Ssagiee exemn'te awe overcame thié tenet, 
good as itis, it may not be the ne ultra of a mine- 
‘and it ‘should not 


, nor to refer to them as | your 





THE CORROSION OF BOILERS. 
To rug Eprtor or ENGINEERING. 


igh lifts, than the continuous motions of engines great 


a 


i 


also prevent corrosion. 
ing t Koes HOT nite willing 


Liverpool, December 6, in 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 


Council 
have had under consideration the question of 
| paniposea contributions for their next session. 
prepared a list of pete, _— —- 


peed cme to the members and associates 


rs_ interested in shipbuilding, = ies 

on pages Pe yor be to receive communica for 
the annual — ote ge se 8th), 1876. 

“To prevent d is requested that 


ir pr 
that gentlemen 
nounce their intention to the 


mas as may be, in order that he may be able to make suit- | the half 


able eee ae meng 3 Poe 
subjects, it is by no means the intention 
I bore Se my to restrict desirous 


gentlemen of ine 


papers on other matters, nor is it intended that 

: Sh eopestal tisfection pa a aan shang Wie ceadee ct 
Ra’ con’ 

redlend exdcimustll antes: 


“ Supszcts ror Papers. 
@3, On the construction and armament of ships of war. 
“2. The effect on naval construction of torpedoes, or 
other modes of submarine attack 
“3. oe of maintenance of merchant 


—_ 
aan of the hulls and cargoes of 
Si ke fhe leakage, condensation, 
other causes of internal br re -ar « 
Py = s the and 


to the ides of fom ships 
“ee sag tegen oma ships, and on iron steel masts 
nog wth deta xs Staal operation. 
an. 
ships’ co abinpren! 


“9. 04 eas he cueing ew in the 


“10. Hh On tke Soot Siethtnaey tel ee 
board 
ther for loading or mater one or ships of war, and 
or 


engine does so well in water | on board 


On 
a to 
Shc, rf ortega oe | 


of engines of high power 


necessary 


se: gg with the constriction, 

ites and measurement of 

— ee ships—sueh as 
so forth 


bt ships, 
» and 


- Actual measurements or records of ea wavs: 
t, length, periodic time, and speed of advance - 


reo. he results of the best modern practice in ocean 
Pe deta with reference to the latest modern im- 
surface condensation 


acon 8 as » su eat 
ol tin Tao; gion tan vein oF cook tf 


5 rietion developed i in marine steam engin-s 
of different ig saacete dean between the gross 
indicated horse power dev in the cylinder, and the net 
effective horse power available for the propulsion of the ship 
after working the air pump, slide valves, and other moving 

2 On. sao of fuel h 
economy in marine engines, with de. 
tailed results. 
“* 24. en methods - ae stopping, and reversing 
marine steam engines power. 
* 25. marine boilers, their form, rate of combustion, 
and the provortion of their various 
“26. Information as to the rapid deterioration of 
marine boilers supplied with water from surface condensers 
and the remedies for the same. 
“27. Exact information (either experimental or theore- 
tical) on the efficiency of 
“28. On any novelties in the construction, equipment, 
or fitting of ships 
“29. On any Fnoveliion in the constructi 
details of marine engines and propellers. 
“A, Sepewick Woouver, Secretary. 
** 20, John-street, Adelphi, London, W., 
** November, 1875. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Flooding of North Derbyshire Pits.—It is reported that 
several of the es: in the Dronfield district of North Derby- 
shire are flooded to a greater or less extent, owing to the 
recent rains having flushed the lower springs. The Dron- 
field Silkstone Colliery appears to be the worst affected of 
any. On Thursday e the infux of water into the 
workings was so great and incessant that the two powerful 
pumping could not keep pace with the demands 
made upon them and the rods broke. After this the water 
rose very rapidly, and it will in all probability be some 
weeks before the workings can be entered. About 300 men 
and boys are thus temporarily thrown out of work. 


The Parkgate Iron Company (Limited).—The half- 
yearly report of this company refers to the strike of iron- 
workers which has taken place at the works owing to a 
reduction of wages, and also to the fact that owing to « 
dispute with the miners at the Low Stubbin Pit in April 
last, Earl Fitzwilliam closed the colliery, and the company 
had, therefore, to go into the open market for fuel, a fact 
which caused them to blow out several blast furnaces. A 
dividend at the annual rate of five per cent. is declared for 
year. 

The Price of Coal.—Owing to the fi of the Derby- 

shire collieries and severity of Pogo: Sod @ number 
ae the eoalowners have advanced prices a further Is. per 


The Chariton Iron Works Company.—Mr. Josep 

a large s in and creditor of the Chariton 

Iron Works gen | (Limited), has filed a petition in 

Chancery for the = the concern, owing to the 
unprofitable Prowelinin in whic. 


it has been worked since the 
— No dividend has ever been paid, although in 
1872 it was started with a guaranteed dividend of 12} per 
cent. for five years. 

Awful Colliery Explosion near Barns 

before ten o'clock on Monday morning a 
took place at the Swaithe in Pi 
140 being killed. 
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“THE SMITHFIELD CLUB SHOW. 


Tus Show of the Smithfield Club, held during the present 
week at the Agricultural Hall, is not one marked by the 
introduction of any striking novelty in agricultural ma- 
chinery. As far as the mumber of exhibits goes, however, 
there is no falling off, and although we miss from the Hall a 
few well-known firms, such as the Iron Works 
Company, Messrs, ay ng and — hy Aer gpne: 
Davey, Paxman, @ t we , and 
even if there is a want of aes a y ined is no depreciation 
in the character of the exhibits. « 

Srzam PLoveHinc ayp Traction Excrxes. 

In steam ploughing machinery there are no new things 
to be deseribed, Messrs, J. Fowler: and Co., although 
they are well represented, adhering to their well-known 
patterns. Mesars. Fowler are now applying wrought-iron 
crankshaft brackets to all their engines, and they show a 
14-horse and 6-horse engine thus fitted, the latter being one 
of a pair for the small double set of tackle which the firm 
introduced at the Smithfield Show last year. Messrs, 
Fowler also show a well-made 8-horse agricultural locomo- 
tive for thrashing and ofdinary farm work, this being a 
class of engine which is now rapidly making its way. 

Messrs. Aveling and Porter, who have also made some of 
these small 6-horse sets, arerepresented at the Smithfield Show 
by a 4-horse traction and an 8-horse ploughing engine—one 
of a pair for a docble engine -set—and we understand that 
it is this latter size of engine which they now intend to make 
in preference to the 6-horse, for the use of tenant farmers 
who have not employment for more powerful tackle. This 
engine of Messrs. Aveling’s is exhibited without the lagging, 
in order te show the boiler work, the boiler being double 
rivetted by Tweddell’s hydraulic rivetter and being an ex- 
cellent piece of work. Messrs. J. and F. Howard show one 
of their “ farmer's engines” which they brought out at the 
recent Taunton Show, and which we illustrated on page 48 
of the present volume, the only alterations made since 
then being that the engine has been somewhat shertened 
by bringing the leading wheels more under the boiler, 
while the rope drums have been rai<ed. 

In speaking of traction engines it is only right that we 
should notiee the strongly increasing demand which exists 
for this class of engines. Everywhere we hear of this de- 


mand, and there appears little reason for doubting that self- | time 


moving engines or ‘‘agrieultaral locomotives”’—a pame 
which we believe originated with Messrs. Aveling and 
Porter—will in the future very largely supplant ordinary 
portable engines for agricultural work. The engines thus 
required are not of a powerful type, capable of hauling 
heavy loads, but must be able to drive a thrashing machine 
easily, and to haul it behind them over all ordinary roads; 
and the ease with which such engines can be got to their 
work and placed in position is sure to eventually make them 
faveurites with farmers. The use of ploughing engines has 
to @ great extent familiarised farmers with the use of 
steam at a higher pressure than is used in ordinary portables, 
and thus there is now a far better opportunity of introducing 
efficient self-moving engines than existed a few years azo. 
In the present Smithfield Show the demand to which we 
have mentioned is marked by the fact that self-moving 
engines of the type to which we have alluded are exhibited 
not only by Messrs. Fowler, Messrs. Aveliog and Porter, 
and Mr, Charles Burrell, of Thetford, but also by Messrs. 
Clayton and Shuttleworth, Messrs. Robey and Co., and 
Messrs. J. and F. Howard, while Messrs. Garrett and Co., as 
usual, also show such an engine. Of Messrs. Clayton and 
Shuttleworth’s and Messsrs. Robey and Co.’s engines we 
hope hereafter to publish engravings, but meanwhile we 
may state a few facts concerning them, Mvssrs, Clayton 
aud Shuttleworth’s engine, which is rated as a 6-horse, and 
has a single eylinder, resembles in its general design the 
type which the firm have for sometime made, but it is fitted 
with wrought-iron crankshaft brackets, while the details 
are, we need scarcely say, neatly worked out and the work- 
manship excellent. 

Messrs. Kobey and Co., on the other hand, have departed 
entirely from their ordinary designs and show an engine of a 
new type, having a cast-iron bedplate to which the cylinder 
is attached. This bedplate is a casting of trough form, 
carrying the crankshaft plummer blocks, and having at 
that end a connexion with the boiler, which allows of the 
expansion and contraction of the latter. At the front end 
the casting is attached to the end of the cylinder, while it 
has formed in one piece with it a cylindrical portion, which 
forms the crosshead guide. Thedesign in some respects 
resembles that of some types of French portable engines, but 
the bedplate, instead of resting upon the boiler throughout 
i's length, forms a sort of bridge between the cylinder and 
the crankshaft plummer blocks. The cylinder is nearly at the 
middle of the leugth of the boiler barrel, while amongst the 
minor points of detail we may mention that instead of a gauge 
glass being fixed at the back of the firebox as usual, one is 
placed at each side of the boiler near the junction of the 
barrel and firebox casing. This is a good idea, as the water 
level at this pwiut will be little affected by the engine going 
up or down bill, but we noticed that on one side the gauge 
glass appeared rather liable to be broken by the belt when 
the engine was employed in thrashing. ‘The gearing also 
. @ppeared to us to Le somewhat light, but we suppose that the 
engine is not intended to do any heavy hauling. The lead- 
ing wheels, we remarked, were set toa narrower gauge than 
the driving wheels, the steering chains passing along 





quadrants fixed to the ends of the leading axle outside the 
wheels. ‘The engine is rated as a 6-horse, and would, we 
presume, readily give off 15 to 18-horse power in regular 
work. When we illustrate this engine we shall have more 
to say about it. 


PorTABLE AND Fixep Enouings. 


In portable engines the only novelty is shown 


q 


Messrs. Robey and Co., who exhibit a portable constructed | 


on the same system as the traction engine of which we 
just spoken, namely, with a cast-iron bedplate carrying 
erankshaft bearings and attached to the cylinder. 
system of construction is one of which the details 
scatcely be fairly discussed without an illustration, and 
therefore postpone saying more about it, Of the 
engines shown by Messrs. Clayton and 

Messrs. Marshalls, Sons, and Co., Messrs. Ruston, Proctor, 
and Co., Messrs, Ransomes, Sims, and Head, Messrs. Hornsby 
and Sons, Messrs. Tuxford and Sons, Messrs, Tasker and 
Co., Mesars. Garrett and Co., Messrs. Wallis and Steevens, 
Messra, Foster and Co.. Messrs. Brown and May, Messrs, 
P. and Hi, P. Gibbons, Mr. Stephen Lewin, Messrs. Turner, 
Messrs. Eddington, Messrs. Holmes, and Messrs. Barrow and 
Stewart, we can only say that they represent types with 
which the public has already become familiar, while they all 
showed a most satisfactory class of workmanship. Messra. 
Armitage and Ruston, of Chatteris, show an engine which is 
stated to be fitted with a new arrangement of expansion 
valve controlled by the governor, but as the valve cannot 
be seen, and no particulars of it are forthcoming, we can 
express no opinion of its merits or demerits. 

As regards the fixed engines shown,.we have to notice 
a magnificently finished 10-horse engine which, as usual, 
forms a leading feature at the stand of Messrs. Clayton and 
Shuttleworth, the engine exhibited in the present instance, 
however, not been characterised by any novelty in design 
as was the case last year. Messrs. Ruston, Proctor, and 
Co, ate also the exhibitors of a beautifully finished engine of 
the type shown last year, this engine being fitted with a 
feedwater heater. 

Adjoining Messrs. Ruston’s stand is that of Messrs. 
Tangye Brothers and Holman, at which we noticed one of 
the fewnovelties of the Show, namely, Willan’s three-cylinder 
engine, ‘Thisengine was illustrated by us more than a year 
ago (vide page 221 of our eighteenth volume), but since that 

some i 18 have been made in its details, and 

the engine as now constructed by Messrs. Tangye is shown 
by theengravings which bes ars on page 464 of the 
present number, The pers: view there given of the 
engine will show its admirably neat and compact 
design, To save reference to our] former description 
we may explain that in this.@ngine each piston forms a 
valye to one of the othereylinders. The cylinders A’ A’' A’’' 
ate single-acting, and are placed side by side, the pistons 
are made very deep—driving by means of the con- 

n tods D, three cranks placed at an angle of 120 deg. 
with each other. The steam inlet is at M, this steam 
chamber communicating by ports E with each cylinder. 
Through these ports the steam passes into a groove K formed 
round each piston, and when a piston—as for instance that 
marked B'’’—has made about five-eighths of its downward 
stroke, the steam passes from this groove K into a port G 
formed in the side of the cylinder, and thence is led through 
a suitable passage to the top of one of the other cylinders. 
On its way the steam traverses the reversing valve L, and 


g2ee 


itis the position of this valve which determines to the top | po’ 


of which cylinder the steam thus admitted by the action 
of the piston B”’ is led, this also determining the direction of 
motion of the engine and completely controlling it. The steam 
admitted to a cylinder by the downward movement of one of 
the pistons, as above described, is eut off by the subsequent 
upward movement, while @ continuation of this upward 
movement causes the port G to be uncovered by the piston, 
the steam being thus allowed to exhaust into the casing H 
surrounding the crankshaft. The pressure exerted by the 
steam being always in one direction, the engine can be 
run at almost any speed without noise or inconvenience, 
sare han, cootdiemniamiee trae is very good. For 
driving fans, centri pumps, or similar high-speed ma- 
chinery, thie cage pti exceedingly well adapted, while it 
might ily as avery wall engine for 
driving fast-running shafting, Besides Mr. Willan’s engine, 
Messrs. Tangye also exhibit at the Smithfield Sbow a very 
neat wall engine of their ordinary type, as well as examples 
of their well-known horizontal engines which we have 
favourably noticed on former occasions. 


There is to be noticed amongst the horizontal engines ex- | i 


hibited a growing tendency to employ cast-iron gaide bars 
either cast in one piece with the bedplate or forming a con- 
necting piece between the latter and the cylinder. Of the 
former arrangement a very neat little engice shown by 


itself overhanging the bedplate. 
pands laterally beyond the guide arms 
by a cross-piece at their outer ends) thus formed to 
carry the crankshaft plummer blocks, very 


contained engine is thus obtained, the pattern being 





piece 

between the bedplate and ¢ is represented by a small 
horizontal engine comial bs tose Hayward, Tyler, and 
Co., in conjunction with a vertical boiler, the leading design 
of this engine being the same as that of the eng ne by the 
same makers, which we illustrated on page 357 of our last 
volume. The small engine at the Smithfield Show, how- 
ever, is without any variable expan<ion gear. ‘The type 
is one which enables a firm and true engine to be readily 
constructed, An engine worth special notice —albcit it is 
in a somewhat obseure position—is that shown by 

the General Engine and Boiler Company, of London. This 
is a small engine of a type which the makers have adopted as 
a speciality, and it includes some very good features. The 
engine can scarcely be said to have a bedplate, the crank~- 
shaft plammer blocks being carried on a pair of side frames, 


carry the crosshead guide between them. The flywheels— 
of which there are two—are directly on the crank 


conseq ting ends of 
the crankshaft being available for carrying belt pulleys. The 
whole arrangement of the is very simple, and its 
details have evidently been carefully considered. 

Amongst the new exhibitors at the Smithfield Show this 


connexion with a vertical boiler, which we give on page 457 
will explain their better than our former verbal de~ 


the valve chest cover. The 
disc crank and the standard, and it works both the pump 


and the slide valve. The base of the standard is circular, 


and in the case of the we illustrate it is bolted down 
which 
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EXHIBITS AT THE SMITHFIELD SHOW. 
























































MESSRS. RANSOMES, SIMS, AND HWEAD'S HORSE-RAKE. 


contribution towards the guarding of the Agricultural Hall 


from fire, a light steam fire engine constructed expressly | 


for the use of country fire brigades, and for private 














DONKEY PUMP BY MESSRS. F. PEARN AND CO. 


MESSRS. R. WAYGOOD AND CO.’S HORIZONTAL ENGINE. 


| this being of their three-cylinder type already described in 


our pages. 
IMPLEMENTS. 

The show of agricultural implements, though large this 

year, presents but few features of novelty, most of the im- 


estates. The engine, which is named the “ Prince of | proved details exhibited having been seen already at the 


Wales,” weighs, with fire gear, but 20 cwt, and it has a 
steam cylinder 5} in., and pump cylinder 44 in. in diameter, 
the stroke being 12in. The engine when in fair working 
order can discharge a column of water through a short hose 
to a height of 150 ft., but its nominal capacity is to pamp 
to the height of 100 f. through 1000 ft. of hose. It is 
completely fitted with all necessary gear, hose, &c., and is 
easily drawn by a pair of horses. Messrs. Shand, Mason, 
and Co. are aleo exhibitors of a small steam fire engine, 


Royal Agricultural Society’s Show at Taunton. 
machines were represented by most of the 
manufacturers, and in some few, modifications were 


| Ipswich, are introducing the ordinary reciprocating 
upon their machines, which have hitherto been exclusively 
fitted with rotary shakers. This modification has been in- 
| troduced because the shakers are better 


adapted to thrashing out damp straw, and they are not so 





liable to derangement in thrashing beans. Some slight 
improvements have also been made in the dressing ma- 
chinery. We shall shortly publish drawings and a detailed. 
description of Messrs. Wallis and Steevens’ thrasher. Mean- 
while we may say that it possesses, like Messrs. Ransomes 
Sims, and Head’s machine, some slight modification in 
detail. Thus the position of the barley awner has been 
shifted so as to prevent the possibility of the corn being 
thrown out at the inlet by the revolving bars; the frame 
of the machine is composite, being strengthened by iron 
trussing to enable it to withstand much rough usage; lastly, 
the winnowing apparatus has been slightly modified so as 
to give freer access to the riddles for cleaning or changing 
them 


Mesers. Nalder and Nalder, of Wantage, show a machine 
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DOUBLE-BOGIE LOCOMOTIVE FOR THE NEW ZEALAND RAILWAYS- 


CONSTRUCTED BY THE AVONSIDE ENGINE COMPANY, ENGINEERS, BRISTOL. 


(For Description, see next Page.) 
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knife, the wire is severed, the sheaf falls to the ground, 
and the arms continue to revolve, compress, and bind another 


sheaf. This highly ingenious arrangement would work | per 


well, we imagine, where the straw is long and straight, but 
with broken straw, and laid and tangled crops we do not 
think it will be found of much service. 

The haymaker exhibited by Messrs. Ransomes, Sims, and 
Head calls for a few words of notice. The sketches on page 
456 show the tine adjustment and the driving gear. The 
advantage of a tine adjustment as compared with the 
system of fixed teeth, is that in the forward action, the tines 
way be set to any Gexired angle to suit different kinds of 
crovs, while in the backward action the tines can be set 
with more or less piteh vo suit the condition of the crop, so 
as always to lighten up the bay without throwing it again 
over the machine. Haymakers fitted with fixed tines, and 
without adjustment in the forward action, are, in certain 
states of the crop, likely to do too much or too little to the 
grass, and in the backward action they do not lighten up 
the hay sufficiently nor bring it over the back of the ma- 
chine. The arrangement of the gearing will be understood 
from the sketch on page 456. According to whether a 
forward or backward motion is required, the pinion on the 
shaft carrying the tines is shifted to and fro, to gear either 
into the lower pinion on the auxiliary shaft, or into the 
main spur wheel. Unfortunately Messrs. Ashby, Jeffery, 
and Luke, to whom were awarded the chief prizes for hay- 
makers at the Taunton Show, were unableto obtain admis- 
sion to the Agricultural Hall ; they, however, exbibited in a 
building opposite the Show. We have already given a de- 
scription of their haymakers, for which we refer our readers 
to page 43 of the present volume, 

The diagram on page 456 shows the improvements intro- 
duced by Messrs. Ransomes, Sims, and Co into their horse 
rakes. In their old patterns, when this implement was made 
with a seat, the front hand lever G was used to unlock the 
rake, and the treadle F was pressed simultaneously to 
deliver the load. In the new rake the motion of the foot 
first unlocks the rake without any application of the hand 
lever, and then delivers the load, so that beth hands of the 
driver are left free to guide his horses. This arrangement is 
very easily worked, and possesses practically the advantages 
of the self-scting rakes, while the delivery can be effected 
whether the horse is moving forward or not. In thediagram 
A represents the driver's foot, When the load is to be de- 
livered he moves into the position B, and depresses the 
treadle, which turns on the centre D, till it reaches the posi- 
tion C, by which time the teeth are raised out of their work. 

Messrs. Riches and Watts, of Norwich, exhibit their re- 
volving horse rake, in whieh @ double set of teeth are 
mounted on a central shaft, im such a position that only 
one set is in operation at a time, the other set being in a 
reversed position. When the load in the rake is to be de- 
livered, the driver presses a lever with his foot, which 
Urings the rake into gear, and carries it over, a spring at 
the back of the lever throwing it out of gear, when the 
s-cond set of teeth comes into operation, the first set taking 
then the reversed position. 

Most of the principal manufacturers of drills are well 
represented at the Show, but, as with the other implements, 
few novelties present themselves. Messrs. Brown and 
Son, of Leighton Buzzard, show some well-made machines, 
in which independent carrying axles are employed, the 
w heels when the drill is in operation being shifted upon two 
independent shafts at the back of the machine. These shafts 
are placed within long sleeves, so that they can be extended at 
will, to work with different widths; the gear is driven from 
the end of one of these spindles. 

Among the few minor novelties to be noticed are the cor- 
rugated knives introduced by Mr. E. H. Bentall, of Maldon, 
upon his root pulpers. The subjoined sketch explains 
clearly this arrangement, which possesses a marked advan- 














. 


t:ge over the independent knives, which require consider- 
ably more fitting and adjustment. 








FAIRLIE LOCOMOTIVES FOR NEW 
ZEALAND. 

Wrru our last number but one we published a two-page en- 
«raving, showing a perspective view of one of the six double- 
Logie Fairlie locomotives, constructed by the Avonside En- 
jive Company, Bristol, for the New Zealand Government 
Railways, these lines being of 3 ft. Gin, gauge, We now give 
with the present issue another two-page engraving, show- 
ing a longitudinal section and plan of this engine, while on 
page 457 we give further illustrations showing cross sections. 
As will be seen from the various views given these engines 
are of the eight-wheeled Fairlie type, they being carried on 
two four-wheeled bogies. The cylinders are 10 in. in 
diameter with 18 in. stroke, and the diameter of the coupled 
wheels being 3 ft. 3 in, the tractive force developed 


O° X18 =46.15 Ib, for each bogie; of 92.3 Ib. together, for 


ed 








each pound of effective pressure per square inch 
pistons. eae 6 saan eee ee ene b. 

square inch, the engine would thus develop a tractive 
force of 8307 Ib. 

The boiler is of the usual double Fairlie 
fireboxes, each barrel céntaining 111 tubes 1 
meter outside, by 8 ft. 9} in. long between tube 
placed 2} in. apart from centre to centre. The external 
tube surface is thus 765 square feet, and the firebox sur- 
face being 8% square feet, the total heating surface is 
853 square feet. The grate surface is 15.8 square feet, and 
the following are the chief proportions of the boiler : 

Ratio of firebox to tube surface cr S ge OD 
» . grate surface to total heating . 
1 


Ratio of sectional area through tubes 

to grate surface re a we : 7.7 
Ratio of sectional area of chimneys to 

grate surface ra oda ww 2 4389 

It will be seen from these ratios that there is relatively a 
large proportion of direct firebox heating surface to tabe 
surface, and a large grate area, the engines being intended 
to work with peat fuel. The dimensions, in fact, clearly 
show the advantage possessed by the Fairlie system of 
enabling an ample size of grate to be obtained even on a 
narrow gauge without apy attendant inconvenience. The 
chimneys are, as will be seen, fitted with a spark-catching 
arrangement, while the blast nozzles are kept down close 
to the bottoms of the smoke-boxes, petticoat pipes being 
fitted above them, 

The two bogies are 16 ft. 1 in. apart from centre to 
centre, and each has a wheel base of 6 ft. The bogie 
centres are not placed midway between the axles, but at a 
distance of 2 ft. 8 in. from the centre of the outer axle of 
each bogie, so that the total wheel base of the engine is 
21 ft. 5 in. The construction of the bogie centres is clearly 
shown by the longitudinal section and by the left-hand half 
of the cross section, Fig. 4, page 457. From these views it 
will be seen that the carrier fame which connects the two 
bogies and supports the boiler, tanks, and footplates, is 
fitted at each end with a hollow cast-steel centre, which 
enters a corresponding cast-steel socket placed below it 
asshown. The centre is made slightly spherical, as shown, so 
as to allow of free movement in all directions. Around 
the centre there is fixed to the carrier frame a steel plate, 
and between this and corresponding bearing sufaces cast in 
one piece with the socket on the bogie, is interposed a thick 
india-rubber pad as shown. The part just spoken of as the 
“centre” does not turn in the socket mentioned, but this 
socket fits and turns in a cast-iron socket fixed to the bogie 
frame. The lateral wings, as we term them, of the 
cast-steel socket also rest lightly upon brass rubbing pieces 
fixed over the side frames of the bogie as shown in Fig. 4, 
from which view the whole arrangement will be best under- 
stood. 

To steady the bogies they are at their inner ends each 
provided with the spring connexion shown in the longi- 
tudinal section, and the right-hand half of Fig. 4, this 
arrangement counecting each bogie frame to a block sliding 
in a quadrant on the carrier frame. This quadrant is shown 
at the lower half of the left-hand part of the plan. It will 
be seen from the right-hand half of Fig. 4 that each bogie 
at the point of which we are speaking has fixed to it a cast- 
ing containing two volute springs, which exert an upward 
pressure against the carrier frame, while between these two 
volutes is a helical spring which exerts a downward pull upon 
a bolt which connects the bogie frame to the block sliding 
in the quadrant already mentioned as being provided on the 
carrier frame. By this arrangement any tendency of the 
bogies tu either rise or fall at their inner ends is resisted by 
an elastic pressure, and thus while their motion is controlled, 
they are not prevented from adjusting themselves perfectly 
to the inequalities of the road. 

The bogie frames are } in. thick and 3 fi. apart, while 
the bearing springs are arranged inside them and above the 

The axle bearings are 44 in. in diameter, 7 in. long, 
and 2 ft. 8 in. apart from centre to centre. The width over 


on the 
901 


with two 
in, in dia- 
plates, and 


bogie platforms is 7 ft. | in., and the width of the engine at | : 


the ceutre over the footplates supported by the carrier 
frame 9 ft. The tanks and fuel bunkers are arranged as 
shown in the elevation, plan, and cross sections, the former 
carrying 900 gallons of water, and the latter having a 
capacity of 51 cubic feet. 

The cylinders are 5 ft. apart from centre to centre, and 
the slide valves are placed above them in an inclined posi- 
tion as shown on the left-hand side of Fig. 3. The valve 
gear is of the Walxchaert or Heusinger von Waldegg type, 
as shown in the side elevation. This arrangement of valve 
gear bas been on several occasions described in our 
and it is excellently adapted for use_on engines in which, 
like that now under notice, an inside valve gear would be 
somewhat difficult of access, The axles, axle-boxes, and 
rubbing pieces, tyres, crank-pins, guide bars, 
and coupling rods, are of steel, while the pistons are of 
wrought iron fitted with brass rings. The connecting and 
coupling rods have each one end made open and fitted with 
a block secured by a through bolt, this arrangement—or 
some equivalent oue—being necessitated by the fact of the 
driving crank pins carrying outside cranks for the valve 
gear. The brasses of both connecting and coupling rods 
are adjusted by wedges and screws instead of cotiers, 

The arran t of the steam and exhaust pipes is the 
same as that adopted in all the more recent Fairlie eagines, 
and it has already been described in our pages. The con- 





down its opponents, and its advantages are, we are glad to 
say, gradually becoming generally recognised. Of the 
power possessed by the Fairlie system of developing the 
carrying capacity of narrow gauge lines we have often 


Fairlie engines on the Mexican Railway have shown what 
the system can do on lines almost unworkable by ordinary 
locomotives. 


NOTES FROM CLEVELAND AND 
NORTHERN COUNTIES. 
MIppLEsBRoUGH, Wednesday. 
oe Cleveland Iron Market.—Yesterday there was a 
muc 








ities at proportiona’ . 
oll tn cae egeovemses 2 Gils tae trade until 
the new year. 

The a Tronmasters’ ian "car eer ma 
cording to these monthly returns, whi ve just 
issued, and which show clearly the condition of the trade 
of this part of the country, there are 157 blast furnaces, 
112 only of which are in operation. i 
furnaces being built. 

The Finished Iron Trade. — Continued i 
characterises the finished iron trade. The few orders 
which have been recently secured by makers in Cleveland 
are insignificant when the total productive power of this 

district is considered. However, it is a consolation 

t some of the works are supplied with orders even for 
a short time. 

Proposed Reduction of the Cleveland Miners’ Wages.— 
On Monday the Cleveland Mineowners’ Association held a 
meeting at Middlesbrough, and a deputation from the men 
had a conversation with some of the mineowners respecting 
a pi ion of w . The owners are taking 
steps to reduce the wngee, beh have not yet stated the 
amount of the reduction they will require. On Friday the 
owners will meet a deputation of the men, and something 
definite will be done. It is anticipated that the question 
will be arranged without any st of work. 





The Erimus Iron Company.—Since our publication of 


the meeting of creditors of this company, notice of a — 


The Distress of Ironworkers. — Messrs. Bolckow, 
Vaughan, and Co., ironworkers, Middlesbrough, are still 
closed, and are likely to stand idle until next year. A portion 
of Messrs. Hopkins, Gilkes, and Co.’s works pode ye 


PEE 
rE 


E 
s 
4 


t 


i 


EPEEEET EES 
er 
Heli 








% 


Beng 
gy ng F 


I a ne ae 








ENGINEERING, Novemper 26, 1875. 


DOUBLE-BOGIE LOCOMOTIVE (FAIRLIES PATENT) Fog 1 


CONSTRUCTED BY THE AVONSIDE ENE | 














| 


Sr ARE Rete areteeentoneds we 
2 rn . 




















W ZEALAND RAILWAYS (3-FT. 6-IN. GAUGE, 


~ 
4 
— 


NI 











THE 


f COMPANY, ENGINEERS, BRISTOL, 


EN 





, 


ENGINEERING, Decemoer 10, 1875. 





DOUBLE-BOGIE LOCOMOTIVE (FAIRLIE’S PATENT) Fo 


CONSTRUCTED BY THE AVONSIDE 


q 
R 
7 
S 
R 
& 
‘ 
8 








rl &: LT oe -i 
| 
' 














THE NEW ZEALAND RAILWAYS (3-FT. 6-IN. GAUGE). 


COMPANY, ENGINEERS, BRISTOL, 



























































Dec. 10, 1875.] 


ENGINEERING. 








AGENTS FOR “ ENGINEERING.” 
MancuEsTer: John Heywood, 143, Deansgate. 
G@iaseow: William Love. 
France: Lemoine, 15, Malaquais, Paris. 
Bevotum: P. Bailly, 49, de Pont Neuf, Brussels. 
Kirkland and Cope, Ostend. 
Usirep STatss; 

Miller and Smith, 43, Pen tee” 
Viawexa: Lebmann and Wenze 

Gerold and Co. 
Russia: At all Post-Offices in the Empire. 
Latrzie: Alphons Darr. 
BERLIN: Mesers. A. Asher and Co., 5, Unter den Linden. 
Ca,eutta; G. OC. Hay and Co, 











Advertisements cannot be received for insertion in the current 
week later than 5 p.m. on Thursday, The charge for advertise- 
ments is three shillings for the first four lines or under, and eight- 

nee for each additional line. The line averages eight words. 

ayment must accompany all orders for single advertisements, 
otherwise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the inside pages may be obtained on 
application. 

The price of ENGINEERING to annua) subscribers receiving 
copies by post is 1/, 9s, 2d. per annum, this including two double 
numbers. If credit be taken, the charge is 3s, 6d. extra, the 
subscriptions being payable in advance. 

All accounts payable to the publisher, Mr. CHARLES GILBERT, 
37, Bedford-street. Cheques crossed “Union Bank,” Charing 
Cross Branch. Post Office Orders to be made payable at King- 
street, Covent Garden, W.0. 

Office for Publication and Advertisements, No, 37, Bedford- 
street, Strand, W.C. 


ENGINEERING is registered for transmission abroad, 


READING CASES.—Reading Cases for containi —— 
Numbers of ENGINEERING, may be had of the publisher or of any 
news agent. Price 6s. each, 


NOTICE TO AMERICAN SUBSORIBERS. 

We beg to announce that we have appointed Messrs, Miller and 
Smith, 43, Exchange Place, New York, the sole agents for 
ENGINEERING in the United States, and all subscriptions for the 
United States will in future be payable to them. essrs. Miller 
and Smith are also prepared to receive advertisements for 
ENGINEERING, and will afford full information as to terms, &., 
on application. 














FOREIGN SUBSCRIPTIONS, 
The rates for subscriptions to ENGINEERING from abroad are: 

1/. 16s. 8d. For Australia (ria Southampton), Austria, Belgium. 
Brazil, Canada, China, (via Southampton), D k 
France, Germany (except Alsace and Lorraine), 
India (via Southampton), Italy, (via Belgium), Nether- 
lands. Natal, New land (via Southampton), Nor- 
way, Rassia (subscriptions sent through all the post 
offices in the Empire only), Sweden, Switzerland, 
and United States of America. 

2. 4s. 44. For Egypt (cia Brindisi), Italy (wia France), Alsace 
and Lorraine, and Spain. 

21, 13s. Od. For Austrailia (via Brindisi), China (via Brindisi), 

India (via Brindisi), and New Zeaiand (via Brindisi). 




















SPECIAL NOTICE. 

The Publisher of ENGINEERING begs to announce 
that on and after the 7th of January next, each number 
of this Journal will be issued in a coloured wrapper. 
Full information respecting the charges for advertise- 
ments in this wrapper will be furnished on application. 








Tas instirvrion oF Crvit. Engingers.—Tuesday, December 
14th, at 8 p.m. 1. Discussion on “ The Brighton Intercepting 
Sewers.” 2. “On the probable Errors of Levelling,” by Wilfred 
Airy, B.A,, M. Inst, C.E. 

INSTITUTION OF SuRVEYoRS.—Monday evening, December 14, 
“The present State of the*Law as to the Right to Light,” by Mr. 
W. D. Gardiner. The chair to be taken at eight o'clock. 

MeTzoroLoaicaL SocieTy.—At the Institution of Civil En- 
gineers, 25, Great George-street, Westminster, on Wednesday, 
the 15th tnst., at 7 p.m., the following papers will ba read: “ On the 
Registration of Sunshine,” by EB. H, Scott, F.B.S. “On the 
Rainfall at Calcutta,” by R. Srachan, ¥.MLS. “ Notes on |the use 
of the Rotary Thermometer (Thermométye fronde) on board Ship,” 
by R. H. Scott, F.B.S. “On the Moon's Influence in Connexion 
with our Extremes of Atmospherical Temperature,” by George D. 
Brumbam, F.M.S. 






































first letter we inly understood him to recom. 
mend that for Fig vo Pe fighting the Inflexible 
type should be su by small 
armoured rams of about 1000 tons, a mag 
So as eee ae aan 
ca ry t lea must 
prove more en's aati for one Tnflexitte Of 
their intended speed no direct 
but it might be inferred an 
about them, and from the fact that 
contend with a 14-knot ~ i 
speed was contemplated. ving 
ference to the same subject in a recen 
Mr. Brassey, we therefore thought ourselves justi- 
fied in assuming that his small 
of 15-knot speed, and we discussed them upon that 
assumption. It was easy to show, of course, 
such vessels were im ble; and the conclusion 
was that, if the pol 
rere (coupled with the use of aah Nerd) were to 
adopted, its advocates, working only with a fund 
equal to the cost of the Inflexible, could not hope 
to bring against her more than about free vessels 
of the type pro In other words, a 15-knot 
ship, if built strong enough for ramming, and 
equipped with all the stores and i necessary 
for a sea-going and sea-keeping man-of-war, is not 
likely to displace less than tons, nor cost less 
than 150,000/, as a minimum —and this without carry- 
ing an ounce of armour or any really heavy ordnance, 
Had we taken 14 knots instead of 15 as the measured 
mile speed of the so-called “small” rams, we 
might perhaps have admitted the Py of con- 
structing four for the cost of one Inflexible, but our 
belief in the superiority of the latter to any force 
which might in this way be brought inst her 
would not have been in any degree modified. 


In his latest letter to the Times Mr. Brassey 


his little 1000-ton prodigies and takes up with a 
more reasonable, because possible, of vessel, 
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E 


t 
» | viz., a small ironclad actually building in this 


country for the Portuguese Government at a cost 
which would admit of five (instead of ten) being 
constructed for the price of the Inflexible. Of this 
ship we know only that she is 200 ft. long by 40 ft. 
beam; that her tonnage (not displacement) is 
1497; and that her engines are of 450 horse power 
nominal, She igs to carry two 18-ton guns, has a 
9-in. belt, and some 10-in. armour over the é 
Her description suggests the attainment of ex- 
tremely good results for the size and cost (110,000/., 
according to Mr. Brassey), but her armour would 
be little more than a useless encumbrance against 
8l-ton guns, while her own guns might as well 
be left at home for any impression they could 
roduce on the 22-in. plating of the Inflexible, 
The proportion of engine power to tonnage is so 
considerable that a fairly high speed may be looked 
for, though not the 13 knots expected by Mr. 
Brassey, but we Vey gy eb wit g S 
reat deal more, of her n et been stated, 
that this little vessel will be pod ab by British 
officers a satisfactory ship for fleet cruising in war 
time, even apart from the question of fighting 
capacity. Either she will be much too slow to 
manceuvre against skips of the Inflexible class, or 
she will be deficient in sea-keeping qualities of 
equal importance. In either case no multiplication 


y of preferring numbers to |i 


ut knowing a | of 








comparativel 
slow cruising vessels have great value for the 
pa yp als Sogn oo pomegeann er 
e wisely 2 idea, 
some ane hOk; Mab ealting saad taut Une oe 
which did not steam at an almost fabulous speed. 
He has also seen the value of the 13-knot class of 


or corvettes, the convo and privateer. 
wikis shen cad tas cadena Eales aaa 


form the bulk of our unarmoured fleet. So far 
we go with him entirely, for these views were 
strongly urged in Encreermye a year before Mr. 
Brassey's sensible cay gp on the subject ap- 
. Bvberg A t may be good policy to 

uild two 13-knot Magiciennes of 1900 tons dis- 
placement each, rather than one 15-knot Bacchante 
of 3900 tons, it may be quite gg, Fs do the 
— thing in Pct g of er r FP t manyp 
ips are not desi 80 or fighting as for 
worrying other ships smaller than themselves; no 
one advocates the Bacchante into two 
iciennes in order they may get the better 

of her in fight. That course is taken to gain quite 
another end, viz., a8 much dispersion as possible, 


which is a desirable ye in dealing with merchant 
ships and privateers, but not in ing with enemies 
like the Inflexible. When an Inflexible has been 


resolved into ten parts, or five, Mr. Brassey does 
not (we presume propose to disperse them ; he will 
keep them together to act in a flotilla against the 
ship which could certainly destroy each of them 


singly. The ar, t in favour of dispersion for 
its own ake, whisk oabli ightly to unarmoured 
ships, does not apply to at all, for it is 
that they are maintained almost solely for 
tie ‘nls little, yer 2 seated § : 
or as much concen as pos- 
sible. The little ironclads—or substitutes for bs 
clads—can have nothing 
the claim that, collectively, they are stronger 
fight than the same money’s worth of big 
pag het wnobeitrrd cto ly mdert pyar s 
As we have thus f fault freely with the specu- 
lations of others who think that the torpedo and the 
ram have entirely revolutionised naval warfare, it is 





=—— = in number will enable her type to contend per- | but right that we should state our own views of these 
CONTENTS. manently against that of the xible, while even | im t inventions. For the p then, we 
rack if speed and sea-going qualities were perfect we | regard them as untried ces, W it would 
+e npncec ome teeiemmetak Fb co should still say that five such vessels would be no} be equally dangerous to neglect, or to treat as any- 
Cuamn Cultivation in Guthariand- || 60. Beassy end tie Bovy {3 | match for her. Their armour would leave them at | thing but adjuncts to better known methods. 
Seam Economy in Pumping Ea- Pum the mercy of every shot from the Inflexible, who| ramming we know vite so, Psa €x- 
Tie Corrosion of Ballers. --""- 464 | Watee Supply at Ui would be proof against their guns, and they would| perience. It needed no nee to us that 
See ee ee oe eee . ts: | have, in fact, no hope whatever in the little- | if a ; built vessel strikes another 
The sutthacid Club Show .._-.. Norse from the South-West «3 | understood arts of ramming and work, the | at speed below the armour. , she will make a 
aed... + apetierms The North Btaffurdshire Coalfield 465 practical value of which is still untri An arrange- considerable hole in her. you hit your ee 
= ss ment by which a ship might be surrounded with|in the eye he is sure to be t the 
We give with the present number a double-page plate of | defensive torpedoes, as we suggested eee IN might | ‘ noble science” in knowing how to do it. 
a Double-bogie Locomotive (Fairlie System) for the New | render ramming aud torpedo attacks too dangerous | It is the same with ramming. We know the re- 
Zealand Raitea ys, 3 ft. Bin, Gauge. The description of to be camer | without great circumspection and sult, without any illustrations, but we do not know 
this plate will be found on paye 458. choice of opportunity, and in that case the battle | how to do it, because there have been few 
. would be practicall fons on Se OS. Cee . The Americans did it on 
G when big guns and thick armour w have all the | mage ge see ong 
ENGINEERING. ulvantages they have hitherto been credited with, |nearly motionless on the water ? 
Mr. Brassey writes so ably, and wae handled by an officer whose deserts were 
FRIDAY, DECEMBER 10, 1875. _| reasons commands so much confidenee, it will | never known to his countrymen, sank 
not do to leave his fallacies to work their own con- | one ship (a w ironclad) and injured, or rather 
demnation. He is, we presume, a probable future | frigh greene eR os War Nie ee Sa 
MR. BRASSEY AND THE NAVY. _ | Lord of the Admiralty, and he has this future|ment of the Italians in that battle deprives it of 
Since the publication of our commentsa fortnight | advantage, that whoever assumes the offensive | most of its value as a lesson. Since then there has 
since upon Mr. Brassey’s proposals, a second letter | against sagan Raed sure of popular} been no chance of learning the value the ram 
has appeared in the 7imes from that gentleman, in | support. We, desire to call attention to! © See “The Speed of Unarmoured Ships,” Grd April, 
which he takes somewhat different ground. In his! the recent apparent change in his plans as proof | 1974, oe ro 
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inst a handled enemy. Of the torpedo 

oo ines ess, vo very few officers are bold enough 
even to offer a guess at the value of the chances of 
striking an active enemy either with a spar torpedo 
affixed to the stem, a towing on the 
uarter, or a fish torpedo sent out on its own account. 
tt is quite possible that all these may prove very 
tent instruments, and the reverse is possible also. 
‘Inder these circumstances we hold that to discard or 
even to put in the background the tried weapon of 
centuries, is at least premature. Fit every ship as 
a ram, and use her as such whenever opportunity 












tion, Experiment with special rams and special 
torpedo ships as auxiliaries, but do not commit the 
mistake of trusting everything to them before their 

uality is proved. The Hotspur special ram and 

‘esuvius torpedo ship may teach us a great deal in 
the next fleet action, but the nature of the lesson 
cannot be predicted with confidence. Let us try 
everything fairly, but do nothing in panic, and 
meantime be content to believe that we are moving 
steadily on the right track. 












ENGLAND AT PHILADELPHIA. 

In the London Gazette of Friday last was published 
a list of the intending English exhibitors at the In- 
ternational Exhibition to be held at Philadelphia 
next year. This list does not include any exhibits 
of fine arts, horticulture, or live stock, and it is ex- 
clusive of contributions from the colonies, but other- 

wise we presume it may be regarded as practicall 
complete, since those few exhibitors who will be ad- 
mitted at the eleventh hour, will probably take the 
places of those who will fail to exhibit at all. About 
700 of all classes—with the exception of those 
above-named—are included in the list, but we 
observe with regret that by far the greater propor- 
tion of this number propose to send to Philadelphia 
objects of very minor importance, samples rather 
of special trade produce, than — of representative 
industry. ‘The number of exhibitors of machinery 
is under thirty, and only a part of these propose to 
send objects of much real interest. Steam engines 
are to be sent only by Messrs. Aveling and Porter, 
who propose to send a traction engine, crane, and 
road roller, by Mesars. = ot Brothers, who will 
exhibit a steam crane, and by Davey, Paxman, and 
Co., who have entered a small steam engine and 
boiler for exhibition, while Ransome, Sims, and 

Head have applied for space for their straw-burnin 
portable engine, Steam boilers will be squenmeel 
only by Messrs. W. J. Galloway andSon. Agricultural 
implements are to be shown by two firms, Davey, 
Paxman, and Co. with their corn dryer, and J. P 
Fison with thrashing machines and ploughs. Rail- 
way signals will be contributed by three or four 
manufacturers, and Mr. C. W. Siemens’ name is 
entered as an intending exhibitor of a metallurgical 
furnace. Mr. E. Green will show his economiser, and 
Messrs. Cammell and Co., and Sir John Brown and 
Co. will exhibit samples of armour plates. Severalim- 
rtant printing machines will be sent to Phila- 
elphia, amongst others the Walter and the Victory 
presses, while small arms will be represented by 
numerous makers. Three or four coal-cutting 
machines, and a few textile machines practically 
complete the list of mechanical subjects. On 
the other hand scientific and horological instru- 
ments will appear in fair numbers, as well as arti- 
ficial manure, building materials, fire and other 
clays, carriages, fabrics, photographs, and food 
preparations ; but the whole list is a very poor and un- 
satisfactory one, and leads us to expect butlittle of the 
English display. That thecontributionsareso meagre 
is much to be regretted, because although, at the 
present time, the United States offer but a poor and 
— market by reason of prohibitive import 
uties, the Exhibition of Philadelphia will be 
crowded by wealthy visitors from other countries, 
where such duties do not exist, and with whom 
English exhibitors would secure and profitable 
business, which must now of necessity be transf 
to American manufacturers, who could not compete 
in the open market with English makers. For every 
reason, therefore, it is to be deeply regretted that in 
so great an exhibition as that will be next year, this 
country will take so small a’share. At Vienna it 
was far different, for there amidst numerous diffi- 
culties which will not be known at Philadelphia, we 
made a most successful if not a very large show, and 
the British Section, both as regards its exhibition 
Commission, took a leading place. How well that 

































































Commission performed its arduous work, in 
the other 

how Mr. P. C. Owen devoted himself incessantly 
pe pew interests of exhibitors, is now almost a matter 
0 , 
Centen f by her 
represented, if not by 

her official Commissioner. 
had been awarded to the Commission, and the feeling 
on the other side of the Atlantic, from the first one 
of warm friendliness, 
thing very like enthusiasm, thanks onl 
Owen, who brought the Commission at 


post at Philadelphia. 


we find Mr. Owen has resigned the 

thus undertaken. Why he has done 

province to inquire, but we know t 
tion will be at once a disappointment to the ex- 
hibitors, and a loss to the country, whi i 
feeling on the other side of the Atlantic has been 
already made public. 
of all those exhibitors who had experience at Vienna, 
that Mr. Owen is the only man in whom perfect 
confidence could be placed for this work, while the 
unknown and untried delegates who step into his 
place appear to have no special qualification for 
the 
capacity, he had learned those lessons which are in- 
——— for a thoroughly efficient commissioner, 
an 


The joint commissioners, who succeed him, no 
doubt possess the raw material out of which the re- 
quisite administrative qualities and sound judgment 
may be fashioned, but their names carry no weight, 
their past positions bring not a shade of influence 
to help them in their coming duties, they are utterly 
without the needful experience, and we fear they 
will be found wanting in those characteristics essen- 
tial to a successful completion of the work intrusted 
to them, and which 
marked a degree. 
Philadelphia will probably be comparatively light, 
and so may 
be efficient, without actual dissatisfaction to the exhi- 
bitors, but the English Commission at Philadelphia 
should have a higher aim and wider scope than 
mere routine work—the establishment of firmer and 
more mutually beneficial relations between the 
two countries. 
feel sure that this aim would have been achieved, 
but now we fear it will not be even attempted. 


Oxfo 
clusions at which we arrived in our recent article on 


“Steam Economy in Pumping Engines.” ‘There is 


letter otherwise than with ‘candid fairness ;” the 

discussion of a matter of this kind is not a battle 

but rather an investigation, and we are as anxious 

to find the right conclusions as our correspondent 

— can be, At the same time we must still 
er 


correspondent’s “firstly,” we must confess that 
we look upon the addition to a large engine of a 


While quite admitting that it is an addition which 
ma, 

think (for reasons given below) that for high-lift 
pumping at least the justifyiig circumstances exist, 
On the otherhand, the Davey valve gear is really not 
the complicated affair Mr. Oxford would infer, 
especially as the separate pausing cylinder was added 
for a special engine. 
Davey valve gear Reng ghee - he 
another gear capable ing the same purpose, | i 
ie., altering the cut-off automatically, We may sa 
here at once, althou 
erred | that we do not upho! 
possible one, but chose it, as we said, asa very good 
illustration of the i 
of what we believe to be 

There i i 


is 
possible velocities than 
which Mr. Oxford looks at it. The Davey engine 
42 Ib. above the 
and | having a maximum 
increasing the allowable maximum yelocity to 7 ft.!i 


the ratio which the work of acceleration may bear 
to the whole work per stroke is increased as 7? to 52, 
that is, is doubled, and the ratio of ex- 
pansion is not far from doubled also. We have not 
into any 

we 
ie Soames os Sevtaians exp 

ping engine e er 
See ep aeube teaxehed as have said, and 
from other calculations which we have made, that 
such an engine, with suitable pressure and cylinder 
ratios, could work with a tenfold expansion with an 
actual maximum velocity of 7 ft. per second. 


spite of 
greatest pecuniary and and 


and it was hoped that at the comin 
celebration, England would be as we 
manufactures, at least by 

A liberal money grant 














































had been kindled into some- 
to Mr. 
jenna so 


offers, and fit every ship with every kind of offensive ¢ he C ; 
torpedo appliance—and defensive torpedo appliance —— through its difficulties, and who had} Nextas to the pauses. It is unfortunately a fact 
as well, for that may possibly solve the whole ques- | been prevailed upon to accept an equally onerous/that in an immense number, probably the great 


majority, of pits in this coun uses are ni , 
The eutentet wes of better mec: frees better methods 
may probably make them unnecessary sooner or 
later, Until this occurs it a to us an advan- 
tage that an engine should able to work with 
existing valves, imperfect both in ‘‘ construction” 
and ‘ condition.” hen pauses become universally 
as little used as Mr. Oxford points out they may be, 
of course this is no longer an advantage of the 
direct-acting engine ; but at the same time we know 
of nothing to prevent such an engine then working 
continuously. ur correspondent is no doubt per- 
fectly right in saying that the use of pauses with 
direct-acting engines is all but universal ; but it ap- 
pears to us that this does not follow from the form of 
the engine, but from the imperfections of the valves. 
We may add that in direct-acting compound en- 
gines, so far as we have seen, there is not the jerk at 
the beginning of the stroke mentioned by Mr. Ox- 
ford; and that (speaking here, however, from me- 
mory) some of the Davey engines have worked, 
without banging pieces, with as little clearance as 
that mentioned. 

We may take this opportunity of mentioning 
again what was perhaps not sufficiently emphasised 
in our articles; that the actual velocity of any 
engine will always be less, generally a great deal 
less, than its vekocliyy calculated from Reseatien! 
diagrams (which we used, legitimately, for compa- 
rison only); generally it will be less than its velocity 
calculated from the actual cards also. 


It is with a feeling therefore of deep regret that 
ition he had 
is, it is not our 
his resigna- 
hilst this 


We think we state the belief 


ition. Setting aside his administrative 


which can be only acquired by experience. 


. Owen to 80 


It is true that their duties at 


possibly be performed, if the assistant staff 





ON THE USES OF STEEL.—No. X. 
By J. Banna, Naval Constructor, Lorient. 

Tue tests we have described (see page 443 ante) 
showed that annealing greatly improves the qualities 
of the bars as they come from the works; they are 
in effect, during the final rolling. subjected to mole- 
cular extensions of considerable importance when 
the final operation is conducted below red heat. 

Annealing the bars perfectly requires a very slow 
cooling on account of the varying thicknesses exist- 
ing at different of the section ; the metal, how- 
ever, at the thickest parts is sufficiently thin to allow 
of open-air cooling. Double T bars, in the 
Siemens furnace, and on coming out, left on the 
bending plates, cool down to the normal temperature 
only after some hours, and inequalities in hardness, 
of sufficient importance when considerable, are never 
remarked. 

Slow cooling, however, is of greater importance 
than in plates or in thin angle irons. It was re- 
marked that the two portions of the slotted bar 
separated with some noise, when the thickness of 


Had Mr. Owen not resigned we 





PUMPING ENGINES. 
WE publish on another page a letter from Mr. 
in which he questions some of the con- 


o inducement whatever to deal with Mr. Oxford’s 


from him in the matter. With regard to our 


heavy flywheel with its connecting rod and shaft as | metal left was only slight, and each ion of the 
a much more serious matter than Mr. Oxford.| web bent with curves which turned their convex 
side towards theslot. A similar phenomenon is seen 


in iron bars; it arises evidently from the fact that 
the thin web subjected to more rapid cooling than 
the flanges is obliged to extend itself at the ex- 
pense of its elasticity. When the flanges in their 
turn are contracted cooling, they are restricted 
on account of the extension of the web; their 


be justified by circumstances, we yet do not 


Of course, moreover, the 
fairly only with 


h it should not need to be 
‘id the Davey engine as the best 


successful into practice 
scientific peisciplen 
more in the question of 
is included in the way in 
with an initial of 
ere, & i i tense, ond 
oe of th per toconl In 
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form is sensibly less. It is therefore 


simple heating restores tothe double T bars a part ing echine war enployed, which served to lator Sy ee 



























of Ee duets which they lost in the final opera- angle irons as 
tion of the rolling mill ; the metal after this anneal- | bein replaced by the parts 
ing is still subjected to certain internal strains, | punch 
arising from inequality of cooling, but these strains | and by working this gradually, and k 
are small, and may be neglected in practice. | tlange always in the position shown in Stik ‘ to the 

These double T irons have also sometimes to be the desired form is slowly given. The degree of | effected by means of the shown in 74, 
bent, and the flanges distorted, an operation always distortion can be Prd stui within certain limits at | in srhich the double T is on both to 
performed hot. Cold working ee some in- will by means of packing pieces, For great chan & po the bar 
dications in the deformation to which mild steel can the pieces A and B are replaced by others i ily 
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perform the work in two heats, and for this 





Fia. 73a. Fra. 77. the bar was placed between two tes having the He 

i i ; ; : ‘ desired form (see Fig. 75). One of was formed ay 

be subjected, it will be interesting to relate the | suitable. This method, although good results were by an iron resting on pins, and the other con- 
experiments made, although some may be too incon- | obtained, has not been much employed. sisted of a double T-iron provided 


with 
venient to employ on a large scale. To effect this| Hydraulic pressure was then tried, as shown in | which could be changed at will. A plate d 
bending, hydraulic pressure was used at first, as | Fig. 72 ; two fixed dies attached to the rams of the | upon these quoins, and formed a continuous 
shown in Figs. 69, 69 a: two dies fixed on the heads | press formed two inclined planes on which the flanges | ha the desired to 
of the press, one as a matrice, the other in relief, re- | of the bar took their bearing after being bent | was between the aand 4, and the latter 
presented the form to which the principal dD pn of | Projections prevented the flanges from slipping, and | was by t powerfal lover against the Tiron, 
the bar had to be brought. The addition - | the web was stiffened at v points to prevent | with the effect 


ee ede, ee ee 


ing plates allowed of modifitations in form being 
introduced, The flanges were held transversely in 
guides preventing any transverse movement. 

In the early trials the bars were usually brought 
to the desired form, but the webs, on account of 
their slight thickness, bent under the 
which they were subjected. The com wasthen 
taken from the bar by the piece A, Figs. 70,71, which, 
embracing the section closely, prevented distortion. 
The bar resting by two supports on the lower part 
of the press, the top of the piece A, was compressed 
by the upper ram, and as soon as the desired de- 
pny eg had been effected, ‘Working = - 
and the operation repeated. us in very 
short 4, the bending was effected with good 
results. is process has been 
siderable scale, and it should be 

to prevent any subseq 


s 





uent inconvenience. 
wo methods were adopted in bending the flanges 


its bending. Ens re eee ee ee shown. a 


produce different degrees of distortion 

thus treated were brought to form more regularly 
than before. However, in both cases the web ye 
sented an i 
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314 in, apart, and were subjected to blows from a 
3000 lb. weight, falling through varying heights. 
As the end of this weight was pointed, a block of 
wood was interposed to sustain the first effect of 
the shock. The ty o iron bars tested under these 
conditions were broken by the weight falling through 
32 ft. 9 in. in the first case, and 16 ft. _= for the 
second. Each bar was quite fractured, breaking in 
several pieces. In reassembling the parts of the bars 
it was remarked that the deformation before rupture 
was very slight. ‘Two steel bars in a natural state, 
that is to say, as delivered at the works, were sub- 
jected to the same test without showing any cracks, 
but the metal was crushed in a very remarkable 
manner, as shown in Figs. 76, 77. Another bar broke 
into two pieces under the weight falling through 
19 ft. Other tests were made with the bars placed 
a0 that the webs were vertical ; these gave results ap- 
proximating to the previons ones, but inferior, 
in consequence of the difficulty of preventing them 
from yielding transversely. 

by these experiments it was possible to ascertain 
the condition in which the metal of the double T- 
bars remained after the different stages of the opera- 
tions to which it was subjected. It was frequently 
convenient to heat the larger bars only for a portion 
of their length ; the temperature remaining almost 
constant in any given transverse section, the initial 
strains after cooling were only slight. But the 
thicknesses of the metal not being constant it was 
necessary to ascertain the mildness of the steel at 
the point separating the heated part from that which 
had not been subjected to the action of the fire 
With this object bars were brought to red heat for 
half of their length, and then left to cool on the 
template. They were then laid on two blocks 31} in. 
apart in the clear, with the web horizontal. ‘The 
$000 1b. weight falling through 32 ft. 9 in. produced 
a deformation; as shown in Fig. 77 2, without frac- 
ture. The test was made on two bars which gave 
within }in. the same deflection, and proved that 
double T-irons of similar quality could be partially 
heated without the least inconvenience. 

‘The influence which a certain number of cherry- 
red heats exerts on the fibrous texture of these bars 
was next sought. Two bars were subjected to ten 
heats under the following conditions: when they 
were finally withdrawn from the fire they were left 
to cool, and tested under the falling weight as before, 
giving a figure approximately like Fig. 77 4 without 
cracks, ‘The bars actually used are never subjected 
to so many heats, and they, therefore, lose no 
appreciable part of their elasticity in the operation 
of bending them. 

Other experiments with the falling weight have 
been recently made to test the effects of hammering 
aud aunealing on the double T-iron. Four bars 
were greatly distorted when hot, as already described, 
by means of the lever and hammer, The work was 
the same for each, but two of the number were an- 
nealed; all four were then subjected to the falling 
weight through a height of 49ft. 2in. The two 
annealed bars bent without cracking till they as- 
sumed approximately the form of 774. ‘The unan- 
nealed bars on the contrary broke into several pieces 
without bending Sa 

All these preceding observations prove clearly 
the advantages of employing mild steel to resist 
shock, when doing so is not attended by too great 
difficulties in manufacture. They show moreover 
that, generally speaking, steel is not more difficult 
to work than iron, 

Experiments made by firing heavy projectiles 
against armoured structures, in which the plates, 
angle, and T-framing, were of steel, fully justified 
all that was expected. The metal was generally 
bent and cwinted, bas only broken so far as to allow 
passage to the projectile, 








WATER SUPPLY AT LIVERPOOL. 

Ix preceding numbers we have noticed the pro- 
gress which has been made at Liverpool in the in- 
vestigation of the comparative value of a constant 
and intermittent supply of water, more especially 
in reference to a water meter which has been in- 
vented by Mr. Deacon, the borough engineer, for 
the purpose of not only registering the actual 
amount of water used in certain districts, under the 
constant system, but also of detecting the localities 
and causes of waste. 

We have recently received the last re of the 
experiments that have been extended beyond our 


previous notices, It appears that in 1873, prior to 
the introduction of the waste-water meter system, 


|head, independent of manufacturing supplies by 
meter, was 33} gallons. In the same year only 
136,000 out of 615,000 persons were under the waste- 
water system in constant service, the duration of 
the intermittent system having been 9} hours daily. 
The daily consumption under this partial system 
was reduced to 24$ gallons. In November, 1875, 
the “constant” supply, under the waste-water 
system, out of a total in a district of 641,000 inhabi- 
tants, was 1,431,000 gallons to 570,000 persons, the 
remainder being intermittent, showing a daily con- 
sumption of 20.51 gallons. Taking an average of 
daily supply under the three preceding heads, solely 
(approximate) for domestic supply, the amounts 
were respectively 31}, 22}, and 184 gallons per head 
daily. 
It hence appears that a constant service, under 
careful examination and registration, by the methods 
that Mr. Deacon has proposed, and the Liverpool 
authorities have adopted, shows an enormous 
saving. It appears also, according to the statistics 
already given, that before the introduction of the 
waste-water system, constant service took 9 gallons 
ver head per day more than the intermittent system. 
It is clear, therefore, that to give constant service, 
with no greater expenditure of water than the 
former intermittent system, would — the pre- 
vention of waste to the extent of 9 gallons per head 
daily, on the average of 24hours. Up to November 
last this waste has been prevented by the waste- 
water plan to the extent of affecting 434,000 con- 
sumers of water in Liverpool. 

From these statistics Mr. Deacon deduces the 
result that in the saved consumption of 434,000 





has been attained, in comparison with the improved 
constant and the old intermittent system. But a 
greater saving than that required to give constant 
service at the same rate as the former intermittent 
service has been effected, amounting to a total of 
6,470,000 gallons per day up to November, 1875. 
The pecuniary saving thus effected in a population 


of 58,765/. per annum, or if it be preferred to put 
no money value on the restoration of constant ser- 
vice (which we may remind our readers was formerly 
adopted, but subsequently suspended by the Liver- 
pool authorities), it may be taken into consideration 
that 2,546,000 gallons per day may be thus saved by 
the waste-water meter system over the old constant 
service, the restoration of this service, plus a 
saving of water, having a money value of 23,360/. 
per annum. ‘This saving could have been effected 
with no greater cost for the working staff than was 
required under the old system of house-to-house 
inspection, which proved incapable of preventing 
waste, and this cost is gradually in course of reduc- 
tion. In the conclusion of his report, Mr. Deacon 
points out that as the waste-water meter system is 
adopted, a wide field is left to work in the remainder 
of the population of Liverpool to whom the constant 
service, under the improved system, is to be re- 
stored, and which is sure to result in a gradual re- 
duction of supply, without injuring sanitary require- 
ments, 

The following particulars in regard to the actual 
supply to Liverpool, as indicating what may be 
done under the constant system, will be of general 
interest. 

















Distribution of Water for Fortnight ending the 23rd 
November, 1875, and for the corresponding Fortnight of 
Five preceding Years : 

Rate per | = 
fa Head per Day. 2 is 
| ote + ela ce 
F) 
=) : | 2 E E 
Bey = | 
> Sp Fg a. \4 
eo | ' = 
3 Bi] 3 | Fe lg 
5 a5) 2 | &e 2 
3 om | | Sw 
4 gp | 2 | > 
s| a |alzel a | ae lee 
= | = 
s- 
fi a | & |a4] & | a (44 
| galls. | galls, | 
1870 | 11,914,067 | 28.16 34.88 | 588,144{ 96,600 | 10} 
1871 113,446,214 27.09 | 23.47 | 598,236 | 101,476 | 104 
1872 114,924,926 26.97 | 23.36 | 608,606 | 106,580 | 1 
1873 119,765,825 | 27.61 | 23.54 | 619,282 | 148,995 | 1 
1874 114,886,063 | 26.04 21.65 | 1 
1875 112,925,124 25.14 ! 20.51 | ae | 570,000 | 1 
* This colamn ineludes all water used for domestic, sani- 
excepting only 





with constant service, the total consumption per 


yest see 





persons, the amount of 3,906,000 gallons per day | f 


of 641,000 persons gives an amount to the extent | poy 


It is evident from these statistics that a constant 
supply, under efficient management, cannot fail to 
be of advantage to the ratepayers. Mr. Deacon 
has contributed largely to solution of a most 
important question, that of settling how far the 


general intermittent system can be re by one 
of a regulated constant supply. iculars 
which have thus been afforded, combi with his 


researches in regard to the value of wells in the dis- 
triet of ein 5 already noticed in the present 
volume, may form a basis of consideration in re- 
gard to legislation on water supply during the en- 
suing session, provided that it be possible to make 
facts a condition in drafting Acts of Parliament, 
Of course variations in the geological and topo. 
graphical features of districts will introduce indi- 
vidual elements of discussion, but general principles 
will remain for decision in regard to extensive areas 
almost untouched. 








THE SEWERAGE OF BRIGHTON. 

Ar the fifth meeting of the session of the Institution of 
Civil Engineers, held on Tuesday evening, the 7th of De- 
cember, Mr. Thos. E. Harrison, the President, in the chair, 
the — read was on “‘ The Brighton Intercepting and 
a. Sewers,’ by Mr. J. G. Gamble, B.A., Assoc. Inst. 

The paper stated that the area affected by these works 
was about 1800 acres, and comprised the whole of what was 
ordinarily called Brighton. Portions also ofthe parish of 
Rottingdean, east of Brighton, might be drained into the 
intercepting sewer. The range of tide varied from 22 ft. to 
9 ft. The geological formations were the ‘‘ upper chalk,’’ 
or “‘chalk with flints,’’ with overlying strata westward, 
and in the valleys, chiefly of fine sand. Towards the west 
end of Brighton a stratum of clay was found near the sur- 


ace. 

Until about thirty years age, the sewage of Brighton was 
drained into cesspools. Such sewers as there were chiefly 
served to convey away rain water to the upper part of the 
beach. When, however, the houses were drained into the 
sewers, the sewers became a great nuisance, and were 
gradually extended further and further seaward. In 1870, 
at the time of passing of the Act for the present works, 
there were eight outfalls, all of which, with one exception, 
were abolished, the sewage passing to the outfall at Porto- 


0. 
To remedy the evil, Mr. Hawksley, Past-President Inst. 
C.E., proposed still further to lengthen the pipes. Mr. 
Robert Rawlinson, C.B., M. Inst. C.E., suggested an in- 
tercepting sewer, with an outfall to the westward of the 
town. Sir Joseph Bazalgette, C.B., M. Inst. C.E., recom- 
mended an intercepting sewer, with an outfall to the east- 
ward, near Roedean Gate. Messrs. Maclean and Wright 
also proposed that the sewage should be taken in the same 
direction, but placed ‘the outfall at Saltdean. The present 
position, Portobello, was recommended by Sir John Hawk- 
shaw, Past-President Inst. C.E., who designed and carried 
out the whole of the work, the author being the resident 
engineer. Mr. Matthew Jennings ey took the con- 
tract for the works, but they were finished by Messrs. John 
Aird and Sons. 

The intercepting sewer began at Hove-street, ran under 
the Shoreham-road nearly to the end of Brunswick-square 
Lawns, sed under the beach till it entered again under 
the at East-street,’and excepting for a short distance 
at Rottingdean, it extended from thence under the Marine 
Parade and the Newhaven-road to Portobello. The sewer 
was of brickwork, and was of a circular section, 5 ft. in 
diameter, up to East-street ; 6 ft. in diameter between East- 
street and the Steyne ; 7 ft. in diameter from the Steyne to 
the Penstock Chamber, Portobello; and between the Pen- 
stock Chamber and the sea, the sewer was partly of brick- 
work, partly of three cast-iron pipes, 4 ft. in diameter, laid 
side by side ; the total distance was 38,590 ft., or, 74 miles. 
The average fall was about 3 ft. in the mile. 
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terior portion could be lifted out without! disturbing the 
outer one or the road ing. The circular shafts were 
conneeted to the springing of the sewer by walls batter- 
ing inwards, from the springing of the sewer. 
When the surface was at a considerable ht above the 
sewer, the ventilators at the lower end of the sewer had 
irons let into the walls to emable the flushers to get ont. 
Where gn, Bas | they had in addition a special recess, con- 
siderably above the level of the storm overflows, asa refuge 


for flushers. 


‘Thore were three storm overflowsin Brighton, at the former | i 


western, central, and eastern outfalls respeetively. In the 
six months ending the 21st of December, 1874, the central 
overflow had come into operation three times, and the other 
two once. In the first six months of 1875 the storm over- 
flow only came into operation once. In that at the Steyne 
a weir was built in a slanting direction across the old sewer, 
and the ordinary drainage passed along a new sewer 

its junction with the a sewer. The level of the 
top of this weir was about 2 in. higher than the old storm 
overflow, a level found sufficient to prevent the flooding of 
the lowest basements in case of the water getting past the 
house-drain flaps, and backing-up the house drains. The 
storm water was discharged + the former central outfall. 
An inlet had been constructed at the Steyne with ks 
to admit sea ap ol y flush es age of the sewer : 
this was generally used at spring tides. ngements had 
also been made for working two sets of penstocks, one by 
which the tide should be shut out y Spee of the valves not 
acting, the other for penning back the sewage temporarily, 
so as to flush the outfall pes So water. This chamber ane 
provided with a passage to the beach, and with a louvred 
roof for ventilation, Between the penstock and the sea, 
the section of the sewer changed from a circle to a semi- 
circular arch with a flat invert, and then again, by an 
arched chamber, to_threeiron pipes. The iron pipes were 
held together in a frame of greenheart timber, with 
wrought-iron bolts, and the pipes were retained in line by 
bolts which passed through lugs east on them for that pur- 
pose. Beyond the month of the ipes the sewage ran ina 
trench only visible at low water during spring tides. 

The progress of the work, and the method of laying out 
the line of sewer were next described. The works were 
begun in January, 1871, and were completed in June, 1874. 
Between Hove-street and the Steyne, a length of two miles, 
the sewer was built in an open cutting, while between the 
Steyne and Portobello, a length of over five miles, it was 
tunnelled through chalk. The brickwork was 9 in. thick, 
except between Rottingdean and the Penstock Chamber, 
where it was 13}in. thick, and between the Penstock 
Chamber and the sea it was 18in. All this brickwork was 
set in Portland cement mortar with the exception of the 
walls of the Penstock Chamber, which were in greystone 
lime mortar. Gault pressed bricks, or bricks made at St. 
John’s Common, near Burgess-bill, were used in the in- 
verts ; and ordinary Gault or stock bricks in the arches. 
The bricklayers were paid 10s. for each 12 ft. length of 9 in. 
work, and 15s. for each 12 ft. length of 13}in. work. 
Brick blocks of eight whole bricks and four and a half 
bricks were used when the bottoms were wet. Radial 
bricks were not required owing to the large diameter of 
the sewers. More than six million bricks were used— 
sixty-three courses being required in the inner ring, of the 
5 ft. sewer, and eighty-six courses in the 400 lineal feet of 
brickwork in tunnelling were executed per 7ft. sewer. 
Pipes were laid under the invert to carry off the water, 
much of which was met with while the brickwork was 
being put in. When the junction was made between the 
brickwork from one shaft with that from the next, the 
pipes were plugged or closed by a valve built for that pur- 
pose. Under the sills at Portobello iron pipes were used, 
which were afterwards filled with Portland cement grout. 
So great was the pumping that the wells at Rottingdean 
and at the Coastguard Station at Portobello were seriously 
affected. For a considerable period 15,000,000 gallons of 
water were pumped every twenty-four hours, the water in 
most cases being raised about 30ft. At this time thirteen 
pumps about 20in. in diameter were employed, worked b, 
one 50 horse power stationary engine, and cight portab 
engines averaging 14 horse power each. The water gave 
considerable trouble in setting the brickwork. 

The ventilation of the sewer during the progress of the 
works was good in every portion where there were two 
openings. Where there was only one opening the air in 
the heading became bad, and openings to the cliff had 
frequently to be made. 

The total cost of the work had been about 100,000. 
The cost of a lineal foot of the 5 ft. sewer, which was built 
almost entirely under the first contract and in open cutting, 
was 29s. The cost per ‘lineal foot of the 7 ft. sewer, 9 in. 
work, which was done by tunnelling, was 27s. under the first 
contract, 41s. under the second. The extra cost of three- 
ring work (134 in.) over two-ring work (9 in.) was, under 
the first contract 12s., under the second lés. per 
lineal foot. The cost of a ventilator varied from 201. 
where the sewer, as at Cliftonville, was not far from the 
surface, to 1601. where the ground level was, as at some 
places on the Newhaven-road, from 150 ft. to 160 ft. above 
the invert. The staff now employed under the Brighton 
town surveyor on these works was one inspector and six 
flushers, including two men at Portobello to take care of 
the penstocks. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.— The pig-iron warrant 
market was very firm last Thursday forenoon, and a fair 
amount of business was done at 62s. 74d. and 62s. 9d. 
and 63s. one month fixed, closing buyers at the top price, 
sellers asking eee There was shown a very general 
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closing sellers 63s. 3d., buyers fe . 
market was steady and a modérate business 
63s. 6d. to 688. 74d. cas 
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closing with sellers at 638. 74d. cash, at 
63s. 6d. No business was in pe fo 
a shade lower. There has certainly been a ge of 
business done during the past few both in warrants 
and in makers’ iron, and as much of has been, 
as is usual at this time, in anticipation of require- 
ments, it is quite likely that there may now be a lull until 
the actual needs become more . Makers’ prices 
were advanced yesterday as follow: ‘ and 
Eglintas ne} ng ~ ag) es ‘o. 1, Colt- 
ness an joan NO. - 5 Glengarnock 
No. 3, 6d. per ton; and Dalmellington Nos. 1 age 1s. 
per ton; and the following may be taken as the 
quotations : 
No. 1. No. 3. 
s. d. 8. d, 
G.m.b., at Glasgow 6446 6&0 
Gartsherrie ,, ... 740 656 
Coltness at aa] 776 66 
Summerlee a Fines 700 6490 
Langloan cee? at 730 650 
Carnbroe PNG ers 676 G40 
Monkland PAR Fe 650 686 
Clyde sa wg 660 66 
Govan, at Broomielaw... 650 636 
Calder, at Port-Dundas ... 750 640 
Glengarnock, at Ardrossan 700 650 
Fglinton mt C46 63 6 
Da ee pe 6 636 
Carron, at G th... 60 — 
Ditto, ditto, specially selected 700 — 
Shotts, atieth . .. .. 26 660 
Kinnell, at Bo'ness i ans 650 616 
(The above all deliverable alongside). 
Bar iron one 81. Os. to Sl. 10s. 
Nailrods ... eee en, wae eA 
Last week’s shipments amounted to 9786 tons as against 


11,122 tons in the corresponding week of last year, the total 
increase since last Christmas being 82,391 tons. 


Institution of Engineers and Shipbuilders in Scotland. 
—The Graduates’ Section of this Institution was held last 
week, the president, Mr. Hamilton, in the chair. An 
announcement was made that it was intended to award a 
gold medal for the best paper read at the mectings during 
the present session, after which Mr. P. TI’. Harris read a 
paper on “ The Incrustation and Corrosion of Marine 
Boilers.”’ It dealt largely with the chemical phase of the 
question, and led to a most interesting discussion. 

Association of Engineering and Shipbuilding Draughts- 
men.—A meeting of this association was held on Thursday 
evening last week, Mr. David Halley, president, in the 
chair. Mr. Lewis J. Pirie read an interesting and most 
original puper on “ A ulators.”’ 

Fairfield Association.—The third ) meeting of 
this Attoration was De ie tencing . GA. tance 
president, in ebair. An paper was 
by M. G. W. Macalpime on the “Action of Steam in 
Cylinders.” : 

Edinburgh and ott thin Bost eo 
fortnightly meeting i i was 
Mr. W. Allan Carter, C.E., inthe chair. Ani i 
cussion took place on the read at the previous 
on Dr. Marin’s of guiding locomotives 
eurves of small radius, and a an Mr. J. H. Cunning- 
ham, oe, on the ‘‘ Balerno h Railway” was after- 
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Clyde Shipbuilding Trade.—This branch of industry 
| js in much the same condition as that which was noted at the 


| end of October. A number of new contracts have a i 


| been concluded, but are generally for smaller v 
| ean te ee ail why wit. coghee nag bes yr re: 
| since; still wi w 
ithe workmen and thete damnilion from 
state of starvation that was feared afew months ago. 
are between seventy and gery F means 
Rutberglen and Greenock, but are 
vessels under 500 tons, some of them not above 150 
tons. During last month there were 28 
of a total of 28,500 for 
this year 251 vessels of a total of 219,500 tons. As many 
as five of the vessels month were 
varying from 2000 to 2800 tons. 

Clyde Li Trustees.—The fourth annual meeting 
of the ey ere Pgnctllpre mel edn Sos 
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Mr. Harrison, C.E., to inspect the new gra’ dock on 
the occasion of his visiting Dundee to inspect the Li 
Water Works along with Mr. Hawkesley. 
NOTES FROM THE SOUTH-WEST. 
Great Western Railway.—Although the Great Western 





Conanay Sane eat ae Se re Saatees ee 
ro remembered took the power 
provehiy vo Tin Midiond Neo teas Eeletdl 4 Gtemeae 
pip Saas dg enon of tess : 
exercise er, narrow 
and the absorption of the Bristol a 
desirable that they should de so. The Great Western 


Com are also about to use increased effort throughout 
all their system, and to retain the broad gaxge, not as a 
substitution for, but an auxiliary to, the narrow. 


inspector of railways. 

Nantyglo and Blaina Iron Works (Limited). 
Fai polo ge , Soy this company was on Wednes- 
day. ‘The report of the directors stated that during the year 
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against a properly handled enemy. Of the torpedo 
we know lesa, and very few officers are bold enough 
even to offer a guess at the value of the chances of 
striking an active enemy either with a spar torpedo 
affixed to the stem, a Harvey torpedo towing on the 
quarter, or a fish torpedo sent out on its own account. 
fe is quite possible that all these may prove very 
potent instruments, and the reverse is possible also. 
Under these circumstances we hold that to discard or 
even to put in the background the tried weapon of 
centuries, is at least premature. Fit every ship as 
a ram, and use her as such whenever opportunity 
offers, and fit every sf with every kind of offensive 
torpedo appliance—and defensive a appliance 
as well, for that may possibly solve the whole ques- 
tion. Experiment with special rams and special 
torpedo ships as auxiliaries, but do not commit the 
mistake of trusting everything to them before their 
quality is proved. ‘The Hotspur special ram and 
Vesuvius torpedo ship may teach us a great deal in 
the next fleet action, but the nature of the lesson 
cannot be predicted with confidence. Let us try 
everything fairly, but do nothing in panic, and 
meantime be content to believe that we are moving 
steadily on the right track. 


ENGLAND AT PHILADELPHIA. 

In the London Gazelte of Friday last was published 
a list of the intending English exhibitors at the In- 
ternational Exhibition to be held at Philadelphia 
next year. This list does not include any exhibits 
of fine arts, horticulture, or live stock, and it is ex- 
clusive of contributions from the colonies, but other- 
wise we presume it may be regarded as practically 
complete, since those few exhibitors who will be ad- 
mitted at the eleventh hour, will probably take the 
places of those who will fail to exhibit at all. About 
700 of all classes—with the exception of those 
above-named—are included in the list, but we 
observe with regret that by far the greater propor- 
tion of this number propose to send to Philadelphia 
objects of very minor importance, samples rather 
of special trade produce, than types of representative 
industry, ‘The number of exhibitors of machinery 
is under thirty, and only a part of these propose to 
send objects of much real interest. Steam engines 
are to be sent only by Messrs. Aveling and Porter, 
who propose to send a traction engine, crane, and 
road roller, by Messrs. Appleby Brothers, who will 
exhibit a steam crane, and by Davey, Paxman, and 
Co., who have entered a small steam engine and 
boiler for exhibition, while Ransome, Sims, and 
Head have applied for space for their straw-burning 
portable engine. Steam boilers will be represented 
only by Messrs. W. J. Galloway andSon. Agricultural 
implements are to be shown by two firms, Davey, 
Paxman, and Co. with their corn dryer, and J. P. 
Fison with thrashing machines and ploughs. Rail- 
way signals will be contributed by three or four 
manufacturers, and Mr. C. W. Siemens’ name is 
entered as an intending exhibitor of a metallurgical 
furnace. Mr. E. Green will show his economiser, and 
Messrs, Cammell and Co., and Sir John Brown and 
Co. will exhibit samples of armour plates. Severalim- 
portant printing machines will be sent to Phila- 
delphia, amongst others the Walter and the Victory 
presses, while small arms will be represented by 
numerous makers. ‘Three or four coal-cutting 
machines, and a few textile machines practically 
complete the list of mechanical subjects. On 
the other hand scientific and horological instru- 
ments will appear in fair numbers, as well as arti- 
ficial manure, building materials, fire and other 
clays, carriages, fabrics, photographs, and food 
preparations ; but the whole list is a very poor and un. 
satisfactory one, and leads us to expect butlittle of the 
English display. That thecontributionsareso meagre 
is much to be regretted, because although, at the 
present time, the United States offer but a poor and 
partial market by reason of prohibitive import 
duties, the Exhibition of Philadelphia will be 
crowded by wealthy visitors from other countries, 
where such duties do not exist, and with whom 
English exhibitors would secure large and profitable 
business, which must now of necessity be transferred 
to American manufacturers, who could not compete 
in the open market with English makers. For every 
reason, therefore, it is to be deeply regretted that in 
so great an exhibition as that will be next year, this 
country will take so small a share. At Vienna it 
was far different, for there amidst numerous diffi- 
culties which will not be known at Philadelphia, we 
made a most successful if not a very large show, and 
the British Section, both as regards its exhibition and 
Commission, took a leading place. How well that 





Commission performed its arduous work, in spite of 
the greatest pecuniary and other difficulties, and 
how Mr. P. C. Owen devoted himself incessantly 
to the interests of exhibitors, is now almost a matter 
of history, and it was hoped that at the coming 
Centennial celebration, England would be as well 
represented, if not by her manufactures, at least by 
her official Commissioner. A liberal money grant 
had been awarded to the Commission, and the feeling 
on the other side of the Atlantic, from the first one 
of warm friendliness, had been kindled into some- 
thing very like enthusiasm, thanks only to Mr. 
Owen, who brought the Commission at Vienna so 
satisfactorily through its difficulties, and who had 
been prevailed upon to accept an equally onerous 
post at Philadelphia. 

It is with a feeling therefore of deep regret that 
we find Mr. Owen has resigned the position he had 
thus undertaken. Why he his done this, it is not our 
province to inquire, but we know that his resigna- 
tion will be at once a disappointment to the ex- 
hibitors, and a loss to the country, whilst this 
feeling on the other side of the Atlantic has been 
already made public. We think we state the belief 
of all those exhibitors who had experience at Vienna, 
that Mr. Owen is the only man in whom perfect 
confidence could be placed for this work, while the 
unknown and untried delegates who step into his 
place appear to have no special qualification for 
the position. Setting aside his administrative 
capacity, he had learned those lessons which are in- 
dispensable for a thoroughly efficient commissioner, 
— which can be only acquired by experience. 
The joint commissioners, who succeed him, no 
doubt possess the raw material out of which the re- 
quisite administrative qualities and sound judgment 
may be fashioned, but their names carry no weight, 
their past positions bring not a shade of influence 
to help them in their coming duties, they are utterly 
without the needful experience, and we fear they 
will be found wanting in those characteristics essen- 
tial to a successful completion of the work intrusted 
to them, and which Mr. Owen possesses to so 
marked a degree. It is true that their duties at 
Philadelphia will probably be comparatively light, 
and so may possibly be performed, if the assistant staff 
be efficient, without actual dissatisfaction to the exhi- 
bitors, but the English Commission at Philadelphia 
should have a higher aim and wider scope than 
mere routine work—the establishment of firmer and 
more mutually beneficial relations between the 
two countries. Had Mr. Owen not resigned we 
feel sure that this aim would have been achieved, 
but now we fear it will not be even attempted. 








PUMPING ENGINES. 

WE publish on another page a letter from Mr. 
Oxford, in which he questions some of the con- 
clusions at which we arrived in our recent article on 
‘*Steam Economy in Pumping Engines.” There is 
no inducement whatever to deal with Mr. Oxford's 
letter otherwise than with ‘candid fairness ;” the 
discussion of a matter of this kind is not a battle 
but rather an investigation, and we are as anxious 
to find the right conclusions as our correspondent 
possibly can be. At the same time we must still 
differ from him in the matter. With regard to our 
correspondent’s “firstly,” we must confess that 
we look upon the addition to a large engine of a 
heavy flywheel with its connecting rod and shaft as 
a much more serious matter than Mr. Oxford. 
While quite admitting that it is an addition which 
may be justified by circumstances, we yet do not 
think (for reasons given below) that for high-lift 
pumping at least the justifying circumstances exist. 
Onthe otherhand, the Davey valve gear is really not 
the complicated affair Mr. Oxford would infer, 
especially as the separate pausing cylinder was added 
for a special engine. Of course, moreover, the 
Davey valve gear can be compared fairly only with 
another gear capable of fulfilling the same purpose, 
i.e., altering the cut-off automatically. We may sa 
here at once, although it should not need to be said, 
that we do not uphold the Davey engine as the best 

ible one, but chose it, as we said, asa very good 
illustration of the successful carrying into practice 
of what we believe to be scientific principles. 

There is something more in the question of 
possible velocities than is included in the way in 
which Mr. Oxford looks at it. The Davey engine 
mentioned was working with an initial pressure of 
42 Ib. above the atmosphere, expanding 54 times, and 
having a maximum velocity of 5 ft. persecond. In 
increasing the allowable maximum yelocity to 7 ft. 





the ratio which the work of acceleration may bear 
to the whole work per stroke is increased as 7? to 52, 
that is, is dowbled, and the corresponding ratio of ex- 
pansion is not far from doubled also, e have not 
time or space on the present occasion to go into any 
detailed calculations on the subject, but aithough we 
have not got the diagrams of a direct-acting com- 
pound pumping engine expanding ten times to refer 
to, we have no doubt from what we have said, and 
from other calculations which we have made, that 
such an engine, with suitable pressure and cylinder 
ratios, could work with a tenfold expansion with an 
actual maximum velocity of 7 ft. per second, 

Next as to the pauses, It is unfortunately a fact 
that in an immense number, probably the great 
majority, of = in this country pauses are necessary. 
The extended use of better valves and better methods 
may probably make them unnecessary sooner or 
later. Until this occurs it appears to us an advan- 
tage that an engine should i able to work with 
existing valves, imperfect both in ‘‘ construction” 
and ‘‘ condition.” When pauses become universally 
as little used as Mr. Oxford points out they may be, 
of course this is no longer an advantage of the 
direct-acting engine ; but at the same time we know 
of nothing to prevent such an engine then working 
continuously, Our correspondent is no doubt per- 
fectly right in saying that the use of pauses with 
direct-acting engines is all but universal ; but it ap- 
pears to us that this does not follow from the form of 
the engine, but from the imperfections of the valves. 
We may add that in direct-acting compound en- 
gines, so far as we have seen, there is not the jerk at 
the beginning of the stroke mentioned by Mr. Ox- 
ford; and that (speaking here, however, from me- 
mory) some of the Davey engines have worked, 
without banging pieces, with as little clearance as 
that mentioned. 

We may take this opportunity of mentioning 
again what was perhaps not sufficiently emphasised 
in our articles; that the actual velocity of any 
engine will always be less, generally a great deal 
less, than its velocity calculated from theoretical 
diagrams (which we used, legitimately, for compa- 
rison only); generally it will be less than its velocity 
calculated from the actual cards also, 





ON THE USES OF STEEL.—No. X. 
By J. Bansa, Naval Constructor, Lorient. 

Tue tests we have described (see page 443 ante) 
showed that annealing greatly improves the qualities 
of the bars as they come from the works; they are 
in effect, during the final rolling, subjected to mole- 
cular extensions of considerable importance when 
the final operation is conducted below red heat. 

Annealing the bars perfectly requires a very slow 
cooling on account of the varying thicknesses exist- 
ing at different parts of the section ; the metal, how- 
ever, at the thickest parts is sufficiently thin to allow 
of open-air cooling. Double T bars, heated in the 
Siemens furnace, and on coming out, left on the 
bending plates, cool down to the normal temperature 
only after some hours, and inequalities in hardness, 
of sufficient importance when considerable, are never 
remarked, 

Slow cooling, however, is of greater importance 
than in plates or in thin angle irons. It was re- 
marked that the two portions of the slotted bar 
separated with some noise, when the thickness of 
metal left was only slight, and each portion of the 
web bent with curves which turned their convex 
side towards the slot. A similar phenomenon is seen 
in iron bars; it arises evidently from the fact that 
the thin web subjected to more rapid cooling than 
the flanges is obliged to extend itself at the ex- 
pense of its er When the flanges in their 
turn are contracted by cooling, a! are restricted 
on account of the extension of the web; their 
fibres are thus thrown into tension, which does 
not exceed the limit of elasticity. When the web 
is slotted longitudinally, this tensile strain, being no 
longer balanced, produces the curvature above re- 
ferred to. 

Bars heated in the gas furnace, and left to cool 
in the open air, behave when slotted in the same 
manner as those which come from the rolling mill 
without final heating, and therefore itis not to the 
action of the rolling mill that is to be attributed 
the internal strain noticed in slotting the bar. On 
the other hand, it has been observed that bars re- 
heated in the gas furnace, slotted, and subjected 
to cold bending, adapt themselves more easily to 
this operation than those taken direct from the roll- 
ing mill, and the power required to bring them to 
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form is sensibly less, It is therefore probable that 
— heating restores tothe double T bars a part 
of the mildness which they lost in the final opera- 
tion of the rolling mill; the metal after this anneal- 
ing is still subjected to certain internal strains, 
arising from inequality of cooling, but these strains 
are small, and may be neglected in practice. 

These double T irons have also sometimes to be 
bent, and the flanges distorted, an operation always 
performed hot. Cold working furnishing some in- 
dications in the deformation to w ‘ch mild steel can 
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be subjected, it will be interesting to relate the 
experiments made, although some may be too incon- 
venient to employ on a large scale. To effect this 
bending, hydraulic pressure was used at first, as 
shown in Figs. 69, 69 a: two dies fixed on the heads 
of the press, one as a matrice, the other in relief, re- 
presented the form to which the principal = of 
the bar had to be brought. The addition o ora 
ing plates allowed of modifitations in form being 
introduced, The flanges were held transversely in 
guides preventing any transverse movement. 

In the early trials the bars were usually brought 
to the desired form, but the webs, on account of 
their slight thickness, bent under the pressure to 
which they were subjected. The compression wasthen 
taken from the bar by the piece A, Figs. 70,71, which, 


embracing the section closely, prevented distortion. | 


The bar resting by two supports on the lower part 
of the press, the top of the piece A, was compressed 


by the upper ram, and as soon as the desired de-— 
formation had been effected, the block was shifted, | 


and the operation repeated. Working thus in very 


short lengths, the bending was effected with good | 


results. ‘This process has been employed on a con- 
siderable scale, and it should be suceeeded by anneal- 
ing to prevent any subsequent inconvenience. 


of the double T-irons cold. At first the punch. | red, su 


ing machine was employed, which served to distort 
angle irons as already described, the punch and die 
being replaced by the parts shown in Fig. 71a. The 
punch A upsets the web where it joins the flange, 
and by working this gradually, and keeping the 
flange always in the position shown in the block B, 
the desired form is slowly given. The degree of 
distortion can be regulated within certain limits at 
will by means of packing pieces. For great changes 
the pieces A and B are replaced by others especially 




















suitable, This method, although good results were | 


obtained, has not been much employed. 
Hydraulic pressure was then tried, as shown in 


Fig. 72; two fixed dies attached to the rams of the | 


press formed two inclined planes on which the flanges 
of the bar took their bearing after being bent 


Projections prevented the flanges from slipping, and | 


the web was stiffened at various points to prevent 
its bending. Packing pieces were also employed to 


produce different degrees of distortion. The bars | 
thus treated were brought to form more regularly | 


than before. However, in both cases the web pre- 
sented an irregular form shown exaggerated in Fig. 
73. ‘To straighten them it was necessary to heat 
| and to hammer them; and on this account it was 
| generally preferred to do the whole work hot. 
This was performed on bending plates, and prac- 
tically in the way adopted for angle irons (see Figs. 


55 and 56 ante, page 443). The contour was de- | 


scribed by pins projecting from a frame, and a strip 
of plate resting on these pins insured the regularity 
of the curve. 
the Siemens furnace, was brought by means of 
| wooden mallets and levers (see Fig. 73a) to bear 
| upon the pins ; the web was prevented from twisting 
| by constantly striking it with wooden mallets. If 


Two methods were adopted in bending the flanges | the operation was completed while the bar was still | bars rested upon the edges of their flanges on blocks 








The double ‘-iron heated in | 


But sev heats were 


necessary to bring the 

bar to the desired curve, and it was preferable to 
place it in the fire frequently, rather than expose 
it to cold hammering, which would be dangerous, 
In practice at Lorient, a large number of bars are 
This was 
| effected by means of the apparatus shown in Fig, 74, 
in which the double T is subjected, on both sides, to 
| a pressure resulting from a powerful lever L, the bar 
being held between the two templates A B and C D. 


| emp oyed bent to the same contour. 
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y : * —~ | But to bend the flanges when hot, it was preferable to 
\ hb * i | take several heats, and to employ the hammer on the 
oa | whole width of the flange. It was found sufficient to 
\ St : | perform the work in two heats, and for this purpose 
Fia. 73a. Fic. 7b. | the bar was placed between two templates having the 


| desired form (see Fig. 75). One of these was formed 
by an iron plate resting on pins, and the other con- 
| sisted of a double T-iron provided with quoins 
which could be changed at will. A plate 4 rested 
upon these quoins, and formed a continuous surface 
| having the desired inclination. ‘The bar to be bent 
| was placed between the plates a and 4, and the latter 
was forced by a powerful lever against the T-iron, 
with the effect of bending a part of each flange, as 
| shown. The part marked ¢ of one flange was then 
opened tothe desired form by hammering, the bar 
was heated, and returned to the bending ap- 
yaratus, when the part d of the other flange was 
ammered into form, Ata third heat the bar was 
brought to redness, and then left to be cooled, 
Finally the bars were, if necessary, bent to any 
desired curve by heating them, and placing them 
on a template formed by a plate resting on pins, 
| This method presented no difficulty, nor any 
particular phenomenon, thanks to the precaution of 
| annealing every bar. By successive heats, it was 
| practicable to bring these bars to the forms desired. 
| The considerable extensions which well worked 
| mild steel will sustain, make it peculiarly well 
adapted to sustain shocks. Some experiments 
were made with a view to test this point with double 
Tiron of steel and iron of similar section. These 


uent a could be dispensed with. 
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$14 in. apart, and were subjected to blows from a|head, independent of manufacturing supplies by 
In the same year only | supply, under efficient management, cannot fail to 


3000 lb, weight, falling through varying heights. | meter, was 33} gallons. 


As the end of this weight was pointed, a block of | 136,000 out of 615,000 persons were under the waste- 
wood was interposed to sustain the first effect of | water system in constant service, the duration of 
The two iron bars tested under these | the intermittent system having been 94 hours daily. 
conditions were broken by the weight falling through | The daily consumption under this partial system 
) ft. 9 in. in the first case, and 16 ft. 4 in. for the | was reduced to 244 gallons. In November, 1875, 
wreaking in/the ‘‘ constant” supply, under the waste-water 

vera! pieces, In reassembling the parts of the bars | system, out of a total in a district of 641,000 inhabi- 
| tants, was 1,431,000 gallons to 570,000 persons, the 

inder being intermittent, showing a daily con-| volume, may form a basis of consideration in re- 
Taking an average of | gard to legislation on water supply during the en- 


the shock, 


second. Each bar was quite fractured, 


it was remarked that the deformation before rupture | 
was very slight. ‘Two steel bars in a natural state, j rema 
that is to say, as delivered at the works, were sub-| sumption of 20.51 gallons. 
ected to the same test without showing any cracks, | daily supply under the three preceding heads, solely 
but the metal was crushed in a very remarkable 
manner, a8 shown in Figs. 76, 77. Another bar broke | were respectively 314, 22}, and 184 gallons per head 
ito two pieces under the weight falling through | daily. 
) ft. Other tests were made with the bars placed} It hence appears that a constant service, under 
» that the webs were vertical ; these gave results ap. | careful examination and registration, by the methods 
roximating to the previous ones, but inferior, | that Mr. Deacon has proposed, and the Liverpool 
sequence of the difficulty of preventing them authorities have adopted, shows an 
from yielding trangversely. saving. It appears also, according to the statistics 
ty these experiments it was possible to ascertain | already given, that before the introduction of the 
the condition in which the metal of the double T- | waste- water system, constant service took 9 gallons 
bars remained after the different stages of the ope per head per day more than the intermittent system, 
tions to which it was subjected. It was frequently It is clear, therefore, that to give constant service, 
nient to heat the larger bars only for a portion| with no greater expenditure of water than the 
of t r length; the temperature remaining almost former intermittent system, would require the pre- 
nt in any given transverse section, the initial | vention of waste to the extent of 9 gallons per head 





‘ hi 1 
strains after cooling were only slight. ut the | daily, on theaverage of 24hours. Up to November 
thicknesses of the metal not being constant it was | last this waste has been prevented by the waste- 


I ary 
the point separating the heated part from that which | sumers of water in Liverpool. 


pues : 
had not been subjected to the action of the fire From these statistics Mr. Deacon deduces the 


With this object bars were brought to red heat for | result that in the saved consumption of 454,000 | 
half of their length, and then left to cool on the | persons, the amount of 3,906,000 gallons per day | 
template. They were then laid on two blocks 314 in. | has been attained, in comparison with the improved 
part in the clear, with the web horizontal. ‘The | constant and the old intermittent system. But a| 
3000 lb. weight falling through 32 ft. 9in, produced | greater saving than that r¢ quired to give constant 
a deformation, as shown in Fig. 77 a, without frac- | service at the same rate as the former intermittent 


tur Ihe test was made on two bars which gave | service has been effected, amounting to a total of 
within 2 in. the same deflection, and proved that | 6,470,000 gallons per day up to November, 1875. 

ible T-irons of similar quality could be partially The pecuniary saving thus effected in a population 
ited without the least inconvenience, of 641,000 persons gives an amount to the extent 
lhe influence which a certain number of cherry- | of 58,765/. per annum, or if it be preferred to put 
red heats exerts on the fibrous texture of these bars | no money value on the restoration of constant ser- 
was next sought. Two bars were subjected to ten | vice (which we may remind our readers was formerly 
heats under the following conditions: when they | adopted, but subsequently suspended by the Liver- 
finally withdrawn from the fire they were left | pool authorities), it may be taken into consideration 


we 
to cool, and tested under the falling weight as before, | that 2,546,000 gallons per day may be thus saved by 
viving a figure approximately like Fig. 77 @ without | the waste-water meter system over the old constant 
cracks, ‘The bars actually used are never subjected | service, the restoration of this service, plus a| 
to so many heats, and they, therefore, lose no| saving of water, having a money value of 23,360/. 
appreciable part of their elasticity in the operation] per annum. ‘This saving could have been effected 
of bending them | with no greater cost for the working staff than was 
Other experiments with the falling weight have | required under the old system of house-to-house | 
been recently made to test the effects of hammering | inspection, which proved incapable of preventing 
l nealing on the double T-iron. Four bars | waste, and this cost is gradually in course of reduc- } 
were greatly distorted when hot, as already described, | tion. In the conclusion of his report, Mr. Deacon | 
by means of the lever and hammer, ‘The work was| points out that as the waste-water meter system is 
the same for each, but two of the number were an- | adopted, a wide field is left to work in the remainder 
nealed; all four were then subjected to the falling | of the population of Liverpool to whom the constant 
weight through a height of 49ft. 2in. The two| service, under the improved system, is to be re- 


Sb 
annealed bars bent without cracking till they as- | stored, and which is sure to result in a gradual re- 


umed approximately the form of 774. ‘The unan- | duction of supply, without injuring sanitary require- 

nealed bars on the contrary broke into several pieces ments. 

without bending appreciably. | ‘The following particulars in regard to the actual 
All these preceding observations prove clearly| supply to Liverpool, as indicating what may be 

the advantages of employing mild steel to resist | 

shock, when doing so is not attended by too great | interest. 

difficulties in manufacture. They show moreover | Distribution of Water for Fortnight ending the 23rd 

that, generally speaking, steel is not more difficult; November, 1875 ' 

to work than iron, | _ Five preceding Years : 
Experiments made by firing heavy projectiles | Rate per 


















against armoured structures, in which the plates, | = Head per Day. Ed = 
angle, and T-framing, were of steel, fully justified o eer oe 2 3 
all that was expected. The metal was generally | | . t 2 a 
bent and twisted, but only broken so far as to allow | ran) 3 _ se 3 
assage to the projectile. as e = sg. ia 
} : pro) aa <e a a 
—— — a Ss. = a £ 
> arin aay > or = - ~ ee 3 ge is 
WATER SUPPLY AT LIVERPOOL. = 2s = a ie 
om a= = 7 = 
Ix preceding numbers we have noticed the pro- 3 — S ae 
gress which has been made at Liverpool in the in- E> F Es |g» 
vestigation of the comparative value of a constant m 5 3 -_ s ™ =a i£& 
and intermittent supply of water, more especially =i — 2 re) x) BS [Fan 
“ P - a a) & ” <~ 
in reference to a water meter which has been in- aa a NT. PO A, MO NS 53.3 








vented by Mr. Deacon, the borough engineer, for galls. galls. galls 
purpose of not only registering the actual} 1870 115,914,067 28.16 24.88 | 588,144) 96,600 10} 





unount of water used in certain districts, under the | 
‘ , at I t sy ate i lax ] +) vy | ~é i vs i = . "2 “ r . - 
aunt system, but also of detecting the localities | 1873 | 119°765,825 27.61 | 23.54 619.282 148.995 | 10} 


aid causes of waste, | 187 114,886,063 26.04 21.65 630,284 306,282 10) 
\ e have recently received the last reports of the | 1875 112,925,124 25.14 , 20.51 | 641,616 570,000 | 10} 
experiments that have been extended beyond our | fa Be) ee a a a 











*v : ices > i 7: i , : , 
= ious - ces, y appears that in 1873, aed to! # This colamn includes all water used for domestic, sani. 
t he mtroduction of the waste-water meter System, | tary, shipping, and many trade purposes, excepting only 
with constant service, the total consilmpton per supplies by meter to manufacturers, 4c. 





| 
| (approximate) for domestic supply, the amounts 
| 


enormous | 


to ascertain the mildness of the steel at| water plan to the extent of affecting 434,000 con- | 


|done under the constant system, will be of general 


and for the corresponding Fortnight of | 


1871 113,446,214 27.09 23.47 | 598,236 101,476 104) 
72 | 114,924,926 26.97 23.36 608,606 106,580 104 


It is evident from these statistics that a constant 


be of advantage to the ratepayers. Mr. Deacon 
has contributed largely to the solution of a most 
important question, that of settling how far the 
general intermittent system can be replaced by one 
of a regulated constant supply. The particulars 
which have thus been afforded, combined with his 
researches in regard to the value of wells in the dis- 
triet of Liverpool, already noticed in the present 





| suing session, provided that it be possible to make 
| facts a condition in drafting Acts of Parliament, 
| Of course variations in the geological and topo. 
| graphical features of districts will introduce indi- 
| vidual elements of discussion, but general principles 
| will remain for decision in regard to extensive areas 
|} almost untouched. 


' _ - 
- 
THE SEWERAGE OF BRIGHTON. 
| Ar the fifth meeting of the session of the Institution of 
| Civil Engineers, held on Tuesday evening, the 7th of De- 
cember, Mr. Thos. E. Harrison, the President, in the chair, 


Outfall Sewers,”’ by Mr. J. G. Gamble, B.A., Assoc. Inst. 
| C.E. 

The paper stated that the area affected by these works 
| was about 1800 acres, and comprised the whole of what was 






| ordinarily called Brighton. Portions also ofthe parish of 
Rottingdean, east of Brighton, might be drained into the 
intercepting sewer. The range of fide varied from 22 ft. to 
9 ft. The geological formations were the “ upper chalk,”’ 
or ‘“‘chalk with flints,’’ with overlying strata westward, 
and in the valleys, chiefly of fine sand. Towards the west 
end of Brighton a stratum of clay was found near the sur- 
face. 

Until about thirty years ago, the sewage of Brighton was 
drained into cesspools. Such sewers as there were chiefly 
rved to convey away rain water to the upper part of the 
| beach. When, however, the houses were drained into the 
| sewers, the sewers became a great nuisance, and were 
gradually extended further and further seaward. In 1870, 
at the time of passing of the Act for the present works, 
there were eight outfalls, all of which, with one exception, 
were abolished, the sewage passing to the outfall at Porto- 
| bello. 

To remedy the evil, Mr. Hawksley, Past-President Inst 
C.E., proposed still further to lengthen the pipes. Mr. 
Robert Rawlinson, C.B., M. Inst. C.E., suggested an in- 
tercepting sewer, with an outfall to the westward of the 
town. Suir Joseph Bazalgette, C.B., M. Inst. C.E., recom- 
mended an intercepting sewer, with an outfall to the east- 
ward, near Roedean Gate. Messrs. Maclean and Wright 
also proposed that the sewage should be taken in the same 
| direction, but placed {the outfall at Saltdean. The present 
position, Portobello, was recommended by Sir John Hawk- 
| shaw, Past-President Inst. C.E., who designed and carried 
| Out the whole of the work, the author being the resident 
engineer. Mr. Matthew Jennings originally took the con- 

tract for the works, but they were finished by Messrs. John 
Aird and Sons. 

The intercepting sewer began at Hove-street, ran under 
the Shoreham-road nearly to the end of Brunswick-square 
Lawns, passed under the beach till it entered again under 
the road at East-street,’and excepting for a short distance 
at Rottingdean, it extended from thence under the Marine 
Parade and the Newhaven-road to Portobello. The sewer 
was of brickwork, and was of a circular section, 5 ft. in 
diameter, up to East-street ; 6 ft. in diameter between East- 
street and the Steyne ; 7 ft. in diameter from the Steyne to 
the Penstock Chamber, Portobello; and between the Pen- 
stock Chamber and the sea, the sewer was partly of brick- 
work, partly of three cast-iron pipes, 4 ft. in diameter, laid 
side by side ; the total distance was 38,590 ft., or, 74 miles. 
The average fall was about 3 ft. in the mile. 

Above Low 
Water of Spring 








Tides. 
| ft. in. 
The invert at Hove-street was 21 6 
| a“ the Steyne 15 3 
Blackrock 14 3 
the Penstock Chamber 2 0 
the outfall 0 0 


Besides the main line a considerable length of junction 
sewers was constructed to tonnect the old main sewer by 
suitable curves. Catch tanks were inserted in the tributary 
sewers just before their junction with the main sewer. 
These catch tanks were of different dimensions, according 
to the quantity of material expected. The tank at the 
Steyne was 40 ft. long, and 18 ft. broad. The deposit was 
| almost entirely road drift, and as it mainly came in after 

storms, it was very little contaminated by sewage. All 
these tanks, as well as the bell-mouth chambers, were venti- 
| lated by shafts to the road. There were twenty-four side 
| entrances, including the Penstock Chamber. Besides these, 
| nine of the ventilators had hand and foot irons built into 
| them ; four of these had entrances from the beach, as well 
as winding staircases to the road. When the entrance was 
| double, the main shaft was generally used as a working shaft 
during progress —the passage to the beach, the manhole on 
| the footway, and the ventilating passage communicating 
| with a grate in the centre of the road. Besides the thirty- 
| three entrance shafts, there were twenty-eight smaller 
| shafts, only intended for ventilation. Where the sewer was 
under the roadway, the gratings were not directly over the 
sewer, but a «mall pit was interposed to catch pebbles and 
dirt. The grates were of cast iron, in two parts. The in- 
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terior portion could be lifted out without! disturbing the 
outer one or the road metalling. The cireular shafts were 
connected to the springing of the sewer by walls batter- 
ing inwards, and starting from the springing of the sewer. 
When the surface was at a considerable height above the 
sewer, the ventilators at the lower end of the sewer had 
irons let into the walls to enable the flushers to get ont 
Where very deep they had in addition a special recess, con- 
siderably above the level of the storm overflows, asa refuge 
for flushers. 

There were three storm overflowsin Brighton, at the former 
western, central, and eastern outfalls respectively. In the 
six months ending the 21st of December, 1874, the central 
overflow had come into operation three times, and the other 
two once. In the first six months of 1875 the storm over- 
flow only came into operation once. In that at the Steyne 
a weir was built in a slanting direction across the old sewer, 
and the ordinary drainage passed along a new sewer towards 
its junction with the intercepting sewer. The level of the 
top of this weir was about 2 in. higher than the old storm 
overflow, a level found snfficient to prevent the flooding of 
the lowest basements in case of the water getting past the 
house-drain flaps, and backing-up the house drains. Th: 
storm water was discharged by the former central outfall 
An inlet had been constructed at the Steyne with penstocks 
to admit sea water to flush the lower part of the sewer : 
this was generally used at spring tides. Arrangements had 
also been made for working two sets of penstocks, one by 

ich the tide should be shut out in case of the valves not 
‘ting, the other for penning back the sewage temporarily 
as to flush the outfall at low water. This chamber wa 
provided with a passage to the beach, and with a louvred 
roof for ventilation, Between the penstock and the sea, 
the section of the sewer changed from a circle to a semi- 
circular arch with a flat invert, and then again, by an 
arched chamber, to three iron pipes. The iron pipes were 
held together in a frame of greenheart timber, with 
wrought-iron bolts, and the pipes were retained in line by | 
bolts which passed through Ings cast on them for that pur- 
3 ithe mouth of the pipes the sewage ran in’ a 


eyond 
trench only visible at low water during spring tides 


Che progress of the work, and the method of laying out 


pose 
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open, closing sellers at those prices, and buyers 1)d. less 
per ton. No. 3 Glengarnock was advan in price 6d. 
per ton, and Summerlee No. 3, 1s. per ton. A quieter 
feeling pervaded the market on Friday, and only a moderate 
amount of business was done at 62s. 94. one month, and 
62s. 6d. prompt cash, closing in the forenoon with sellers 
at those prices, and buyers offering 1}d. per ton less. No 
business was reported in the afternoon, and prices were 
about the same. Coltness No. 3 was advanced Is. in price, 
and No. 4 iron of all brands for conversion into malleable 
iron was in better demand. On Monday forenoon a small 
amount of business was done at 62s. 9d. one month open 
and 62s. 6d. cash, closing with buyers at those rates and 
sellers asking 1}d. per ton more. The afternoon market 
closed firm, 62s. 7}d. to 628. 9d.cash. Yesterday’s market 
was very brisk during the forenoon, and a large business 
was done in warrants at 63s. to 63s. 6d. prompt cash, and 
from 638. 3d. to 63s. 9d. one month open, closing sellers 
63s. 44d. prompt and 63s. 6d. one month fixed, with buyers 
shade less. Business was done in the afternoon at 
68s. Sd. and 62s. 44d. cash, and 68s. one month fixed, 
closing sellers 63s. 3d., buyers 63s. 14d. This forenoon’s 
| market was steady and a moderate business was done at 
| 63s. 6d. to 63s. 74d. cash, and 68s. 9d. one month open, 
| closing with sellers at 63s. 7}d. prompt cash, buyers at 
63s. 6d. No business was reported in the afternoon, prices 
a shade lower. There bas certainly been a good deal of 
iness done during the past few days both in warrants 
and in makers’ iron, and as much of the buying has been, 
asis nsnal at this time, in anticipation of expected require- 
ments, it is quite likely that there may now be a lull until 
the actual needs become more certain. Makers’ prices 
were advanced yesterday as follow: Gartsherrie and 
Pglinton No. 1 and 3, 1s. per ton; Carnbroe No. 1, Colt- 
ness and Langloan No. 3, Is. ; Carnbroe and Glengarnock 
No. 3, 6d. per ton; and Dalmellington Nos. 1 and 3, 1s. 


jper ton; and the following may be taken as the official 


quotations 
No. 1. No. 3, 

s. d. s. d, 

G.m.b., at Glasgow eg 646 630 
Crartsherrie 








the line of sewer were next described. The works r 
begun in January, 1871, and were completed in June, 18 
Between Hove-street and the Steyne, a length of two miles, | 
the sewer was built in an open cutting, while between the 
Steyne and Portobello, a length of over five miles, it was 
tunnelled through chalk. The brickwork was 9 in. thic 

‘ t between Rottingde an and the Penstock Chamber 









‘ 
n it was 13$in. thick, and hetween the Penstock 
Chamber and the sea it was 18in. All this brickwork was 
set in Portland cement mortar with the exception of the 


walls of the Penstock Chamber, which were in greystone 
lime mortar. Gault pre ssed bricks, or bricks made at St 





John’s Common, near Burgess-hill, were used in the in- 
verts ; and ordinary Gault or stock bricks in the arches. 
The bricklayers were paid 10s. for each 12 ft. length of 9 in. 
work, and 15s. for each 12 ft. lencth of 13} in. work 
Brick blocks of eight whole bricks and four and a half 
bricks were used when the bottoms were wet. Radial 
bricks were not required owing to the large diameter of 
t sewers. More than six million bricks were used 


sixty-three courses being required in the inner ring, of the 
ind eighty-six courses in the 400 lineal feet of 
work in tunnelling were executed per 7ft. sewer 


, 


Pipes were laid under the invert to carry off the w 


| 
; 
| 
! 





eT 
ch of which was met with while the brickwork wa 
it ix When the junction was made between th 


4 


ym one shaft with that from the next, the 
yged or closed by a valve built for that pur- 
r the sills at Portobello iron pipes were used, | 
i re afterwards filled with Portland cement grout 
» great was the pumping that the wells at Rottingdean 
nd at the Coastguard Station at Portobello were seriously | 
affected. For a considerable period 15,000,000 gallons of 
iter were pumped every twenty-four hours, the water in 
ost cases being raised about 30ft. At this time thirteen 
abont 20 in. in diameter were employed, worked by 








I 


7 . : y | 
one 50 horse power stationary engine, and eight portable | 
engines averaging 14 horse power each. The water gave 


siderable trouble in setting the brickwork. 

Ihe ventilation of the sewer during the progress of the | 
works was good in every portion where there were two| 
openings. Where there was only one opening the air in 

heading became bad, and openings to the cliff had 
juently to be made. 

[he total cost of the work had been about 100,000/ 
The cost of a lineal foot of the 5 ft. sewer. which was built 
{ t entirely under the first contract and in open cutting, 
was 29s. The cost per'lineal foot of the 7 ft. sewer, 9 in 
work, which was done by tunnelling, was 27s. under the first 








contract, 41s. under the second. The extra cost of three- 

ring work (134 in.) over two-ring work (9 in.) was, under | 

the first contract 12s., under the second Its. per 
} } 






lineal foot. The cost of a ventilator varied from 20. 
where the sewer, as at Cliftonville, was not far from the 
surface, to 1601. where the ground level 1 
places on the Newhaven-road, from 150 ft. to 160 ft. above 
the invert. The staff now employed under the B 
town surveyor on these works was one inspector and six 
flushers, including two men at Portobello to take care of 
the pt nstocks. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—'The pig-iron warrant | 
market was very firm last Thursday forenoon, and a fair 
amount of business was done at 62s. 74d. and 62s. 9d. cash, | 
and 63s. one month fixed, closing buyers at the top price, | 
sellers asking 14d. more. There was shown a very general | 
desire to buy. The afternoon market was also strong, and 
business was done up to 62s. $d, cash and 63s, one month 





740 656 
Coktness re 776 666 
7 
7 


Summerlee 00 640 
Langloan 30 650 
Carnbroe am. ; 67 6 640 
Monkland at hg 650 636 
Clyde ‘aa ; 660 636 
Govan, at Broomielaw 650 436 
Calder, at Port-Dundas ; 750 640 
Glengarnock, at Ardrossan ; 700 650 
Fylinton 2 i 646 636 
Dalmellington _,, 646 636 
Carron, at Grangemouth 60 — 
Ditto, ditto, specially selected 700 - 
Shotts, at Leith : 726 660 
Kinnell, at Bo'ness 650 616 


(The above all deliverable alongside). 
Bar iron : whe 81. Os. to Bl. 10s. 
Nail rods s ‘ Ol. Os. 
Last week’s shipments amounted to 9786 tons as against 
11,122 tons in the corresponding week of last year, the total 
increase since last Christmas being 82,391 tons. 
Institution of Engineers and Shipbuilders in Scotland. 
The Graduates’ Section of this Institution was held last 
veek, the president, Mr. Hamilton, in the chair. An 
announcement was made that it was intended to award a 
rold medal for the best paper read at the mectings during 
the present session, after which Mr. P. T’. Harris read a 
paper on ‘ The Incrustation and Corrosion of Marine 
Boilers.’ It dealt largely with the chemical phase of th 
juestion, and led to a most interesting discussion. 


4 


wiation of Engines ring and Shipbuildii g Draug! fe. 
ime A meeting of this association was held on Thursday 
evening last week, Mr. David Halley, president, in the 
chair. Mr. Lewis J. Pirie read an interesting and most 
original paper on “‘ Accumulators.”’ 

Fairfield Association.—The third general meeting of 
this Association was held last week, Mr. G. A. Newall, 
president, in the chair. An interesting paper was read 
y M. G. W. Macalpine on the “Action of Steam in 
ylinders.”’ 

Edinburgh and Leith Engineers’ Society.—The usual 
fortnightly meeting of this Society was held last week, 
Mr. W. Allan Carter, C.E., in the chair. An interesting dis- 
cussion took place on the paper read at the previous meeting 
on Dr. Marin’s me ok of guiding locomotives round 
curves of small radius, and a paper by Mr. J. H. Cunning- 
ham, C E., on the ‘‘ Balerno Branch Railway’’ was after- 
wards read, 


: 
b 
Cc 


Clyde Shipbuilding Trade.—This branch of industry 
isin much the same condition as that which was noted at the 
end of October. A number of new contracts have lately 
heen concluded, but they are generally for smaller vessels 


than the average size that was in vogue two or three years | 


since ; still they will keep the works going and prevent 


the workmen and their families from falling into that | 


state of starvation that was feared afew months ago. There 
are between seventy and eighty vessels in band between 


Rutherglen and Greenock, but fully one-third of them are | 
vessels under 500 tons, some of them not being above 150 | 


tons. During last month there were 28 vessels launched 


of a total of 28,500 tons, making for the eleven months of | 
this year 251 vessels of a total of 219,500 tons. As many | 


as five of the vessels launched last month were steamers 
varying from 2000 to 2500 tons. 

Clyde Lighthouse Trustees.—The fourth annual meeting 
of the Clyde Lighthouse Trust was held last week, when 
some interesting particulars were mentioned regarding the 
work executed by the Trust during the past year. 


Fog Signal Distinctions.— The Clyde Lighthouse 
peeoomcagg Eve ig rd of Messrs, Stevenson, = en- 
gineers, adopted, in 1874, a peculiar arrangement for pro- 
ducing fog signals at the Cloch Lighthouse, on the Clyde. 
Owing to the t number of vessels which are my 
passing the Cloch Point, it became necessary to adopt euch 
a signal as could not be confounded with the whistles of 
passing steamers. Even although the signal had a distinc- 
tive period of sounding there would obviously be still a risk 
of mistake. Under these circumstances, the principle of 
musical combination was resorted to, by connecting with a 
high-pressure boiler two or more whistles of different tones, 
so as, by sounding in quick succession, to produce notes 
which should be at once marked and distinctive, as ina 
chime of bells, or the highly characteristic tones of the 
euckoo. The arrangement which, after experiment, was 
adopted was two whistles of differently pitched notes, giving 
four blasts, of five seconds’ duration, every minute. The 
whistle first sounded produces the higher note for two and 
a half seeonds, and the remaining two and a half seconds of 
the blast is produced by the whistle giving the lower pitched 
note. The result has been perfectly satisfactory, the Cloch 
signal being clearly distinguishable from railway or ships’ 
steam whistles, The trustees have, accordingly, resolved 
to adopt the same principle in a system of bel! signals for 
the upper of the navigation. The signal now being 
constructed at Fort Matilda is to be produced by the tolling 
of bells of different tones, at regular intervals. The 
principle of these characteristics is not new, but, so far as 
is known, this is the first time the principle bas been put 
into practice. Such distinctions in periods and tone corre- 
spond with the distinctions in period and in effect with the 
distribution of the lights in lighthouses. 


Fog Signals at Fort Matilda.—The erection of a fog 
signal at Fort Matilda, near Greenock, is now nearly com- 
pleted. ‘The work has been done by Messrs. Scott and 
Stewart, builders, Greenock, and the signal consists of a 
large gong. The signal is to be in charge of the Coast 
Brigade Royal Artillery at the station, and will doubtless 
be of great service to vessels passing up or down the Firth 
of Clyde in thick weather. 


Dundee Harbour Board.—The usual meeting of the 
Dundee Harbour Board was held on Monday, when an in- 
teresting report on the progress of the works was submitted 
by Mr. Cunningham, the harbour engineer. After the 
transaction of some other business it was agreed to ask 
Mr. Harrison, C.E., to inspect the new graying dock on 
the occasion of his visiting Dundee to inspect the Lintrathen 
Water Works along with Mr. Hawkesley. 


NOTES FROM THE SOUTH-WEST. 
Great Western Railway.—Although the Great Western 
Company have not up, to the present, exercised it, it will 
probably be remembered that they originally took the power 
to run over the Midland line from Bristol to Gloucester. 
| We hear that the Paddington Board have now determined 
to exercise this power, the adoption of the narrow gauge 
and the absorption of the Bristol and Exeter rendering it 
desirable that they should de so. The Great Western 
Company are also about to use increased effort throughout 
all their system, and to retain the broad gayge, not as a 
substitution for, but an auxiliary to, the narrow. Special 
fast broad gauge trains, with saloon carriages, will run 
from London to Cornwall, and the journey will be made 
more swiftly than ever. In fact, with the possession of 
| the Bristol and Exeter and South Devon lines, the Great 
| Western directors are about to do great things. We 

hope in future that their trains will keep better time. 





Sale of the South Devon Roilway.—By the acquisiticn 
of the South Devon Railway, 120 miles in length, the Great 
Western becomes possessor of a larger railway mileage than 

any other company in Great Britain, for the Cornwall and 
| West Cornwall Railways are owned under a perpetual 
| lease by the three associated companies, and by having 
bought two of the three the Great Western becomes sole 
owner, 

Bargoed Taff Railway.—The Rhymney Railway Con- 
pany have sent one of their engines here from Kbymney, 
| with a set of men, with a view of commencing operations. 

The line of railway is now ready from Dowlais to Llancalach, 
| where it joins the Great Western Railway near the station 
| telegraph wires. Signals, &c., are in readiness, and the 
Pe delay in opening the line for passenger, goods, and 





mineral traffic is the passing of the line by the Government 
| inspector of railways. 
| Nantyglo and Blaina Iron Works Company (Limited). 
The annual meeting of this company was held on Wednes- 
day. ‘The report of the directors stated that during the year 
| 559,000 tons of coal had been sold, and if the accumulation 
| of small coal could be avoided by greater activity im the 
| iron trade, the general result of the company’s coal trade 
would be more satisfactory. A year ago they valued their 
| stock of small eoal at 4s. per ton, but they had now valued 
it at only 2s. 6d. per ton, the difference in the two valua- 
| tions making a loss of 42001., which fell on the past year. 
| Their stock of small coal was 56,000 tous. Considerable 
expenditure had been made in erecting apparatus for wash- 
ing small coal, and they anticipated that it would thus be 
made a marketable commodity. This apparatus enabled 
them to produce a superior quality of coke, for which they 
had already obtained penn ox orders, and they hoped to 
make it an important branch of their trade. The quantity 
of finished iron sold during the year had not exeseded 
| 27,500 tons, or an average of 550 tons per week. Not- 

withstanding the exceedingly low prices now ruling for 
| rails, there was scarcely any demand, and the ¢ of 

_ wen oe for a time might became necessary. No.3 

Thace a was approac completion ; 3058/ 
been expended upon it in the year, Effective engine 
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WILLAN’S THREE-CYLINDER ENGINE AT THE SMITHFIELD SHOW. 


CONSTRUCTED BY MESSRS. TANGYE BROTHERS, ENGINEERS, BIRMINGHAM. 
(For Description, see Page 455.) 
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power at the Beanfort incline and at the Griffin pit had 
been provided, and the general restoration of the plant to 
good working order and condition had received constant 
attention. A new line from Blaina to Coalbrook Vale had 
been completed, giving the company’s traffic direct access 
to Blaina, and effecting a great saving in the locomotive 


expenses 


H.M.S. Vanavarp.—The Lords Commissioners of the 
Admiralty, having had various plans and proposals sub- 
mitted to them for raising the Vanguard, have resolved on 
throwing the operation open to public competition, and 
they are prepared to receive tenders for raising the ship 
and delivering her in dock. Their lordships have laid 

wn several conditions, the principal of which are that all 
parties tendering shall furnish satisfactory evidence of their 
financial ability to undertake the work ; that the parties 
tendering shall undertake to deliver the ship either in a dry 
dock or at the entrance of one of Her Majesty's docks in 
such a state that she may be docked, and the delivery is to 
be considered incomplete till she is safely docked. The ship 
is to be raised and delivered whole, and not in pieces ; no 
payment is to be made to the contractors, or any claim to 
payment arise, until the delivery is complete ; the con- 
tractors are to be responsible for any infringement of patent 
rights ; the time by which the parties tendering propose to 
begin operations and the probable date of completion ar: 
to be stated in the tender ; the parties whose tender should 
be accepted will sign a contract, to be prepared at the 
Admiralty, binding them to give effect to their tender on 
the conditions. Ali tenders are to be for a lump sum, to 
cover all charges, and not for a percentage on the value 
of the ship, but their lordships state that they will not 
bind themselves to accept any tender 

Tue INstIruTion or Crvit ——+ ErS.—At the fifth 
Ore dinary Meeting of the Session 1875-6, held on Tuesday 
the 7th of December, Mr. Thos. E Ha arrison. President, in 
the chair, it was announced that the Council, acting under 
the provisions of the bye-laws, had recently transferred 
Mr. James Kimber, Ex.-Eng. P.W.D India from the 
class of associate to that of member, and had admitted the | Walter Butler, Oudh and Rohilkund Railway ; Andrew | ton, Stud. Inst. C.E., Cape Government Railways ; Fre- 
following candidates as students of the Ins titution, viz., Johnston, Midland Railway; John Kennedy, Chief En- | derick Griffith, Runcorn New Dock; Robert Carr 
Messrs. Thomas Burrell Bewick, Henry George Boyce, gineer of Montreal Harbour Trust ; Charles Benjamin Le | Harris, Halifax, N. 8.; Robert Cadding Hemberow, 
Horace Boardman Cox, Francis Wolley Dod, Ed- Mesurier, East Indian Railway; William Robinson, East Carlisle ; Henry Ellis Hill, Westminster ; Walter George 
mund Colvile Elliot, Edward Henry Elton, Robert London and Queen’s Town Railway, Cape Colony; James | Izard Guilford; William Henry Johnstone, Lieut. R.E., 
Abraham English, Charles Firth, Henry Hoyne Fox, William Rundall, Ex. Eng., P.W.D., Madras; William | Holkar State Railways; John Barber Lindsell, Lieut. 
Ernest Gordon Fraser, Joseph Gabbett, Justiniano Stevens, Bygholms Veile Reclamation Works, North R.E.,"P.W.D., India; Hugh Lewin Monk, Ex. Eng., 
Aurelio Galvez, Duncan George, Alfred George Har- Jutland; Edward Gray Strong, Ceylon Government Rail- | P.W.D., India ; Alexander Murray, P.W.D., Ceylon ; 
rison, Hamilton Theodore Harwood, Arthur James ways; George Turner Walch, Ex. Eng., P.W.D., Madras; Thom as John Francis Nicolls, B.A.. Tenesehive aad York- 
Haslam, Saint John Hewitt, Arthur Hicks, Arthur Ed- and John Smith Whitlock, Darlington. Fifty candidates | shire Railway ; Thomas Francis 0’ Meara, Oudh and Rohil- 
ward Hight, William Hodgson, Arnold Horne, George | were elected associates, viz. : Major Claes Adolf Adelskéld, | kund Railway; Richard Quigly, Cape Government Rail- 
Buchanan Lambert, Oswald Campbell Lees, John Bonfoy Stockholm, Messrs. Frederick Henry Anson, Sudbury, | ways; William Hans Rathborne, Lieut. R.E., Rajpootana 
Leventhorpe, John List, Charles James M‘Connell, Alex- Derby; Wilfred Bailey, Brighton; Edward Fisher | State Railway; Playford Reynolds, Assist. Eng., P.W.D., 
ander MacGregor, Charles Algernon Moreing, George Bamber, Westminster; Joseph Brady, Sandhurst | Bombay ; William Hanbury Pettingall Sherman, P.W.D., 
Streatfeild Morley, Joseph Richard Clinton Nicolls, George | District, Victorian Water Supply; Benjamin Jobn | India; Ernest Alfred Sibold, Ex. Eng., P.W.D., India; 
Leonard Parrott, Owen Parry, Ebenezer Pentelow, Francis | Elder Brace, Hull; John Brunlees, Stud. Inst. C.E., William Kitson Stent, Stud. Inst. C E., Assist. Eng., 
John Pope, Richard John Gifford Read, Arthur Ben- | Westminster; Philip Bulmer, North Eastern Rail- | P.W.D., India; Alexander Davidson Stevenson, Stud. Inst. 
nett Richardson, Reuben William Roberts, Charles way; Richard Cail, Gateshead; William Thomas Henny | C.E., Westminster ; Houston Stewart Stewart, Darlaston ; 
Lawrence Pemberton Robinson, John Newman Kobin- Carrington, Cheapside; Joshua Cartwright, Dukinfieid; | John Tate, Ex. Eng., P.W.D., Bombay; Robert H. 
son, Pedro Carlos Rodriguez, George Pringle Rose, | John Coates, Westminster; Augustus Samuel Ww illiam Thurston, Professor of Seemed at the Stevens Insti- 
Charles Brooke St. John, Luke George Sgouta, Sam | Connor, Lieut., R.E., P.W.D., India; Charles Currey, | tute, Hoboken, U.S. ; Nanaji Narayan Vasalekar, Bombay ; 
Shaw, Fred Simpson, Kent Hume Stephen, George | B.B. and C. 1. Railway, Bombay ; James Henry Dawson, | Zaccheus Walker, Jun., Stud. Inst. C .E., Hammersmith ; 
Henry Stephens, Alfred Weeks Szlumper, Arthur Ventris, | P. W. D., Ceylon; Thomas Inglis Dewar, Gipsy-hill; | Stephen Watkins, Wolverhampton ; Thomas Edward West, 
Edward Walter Vowell, William Valon Watson, George | William James Doherty, Dublin; John Donaldson, Chis- Stud. Inst. C.E., Oldham ; Arthur Ross Wilson, Oudh and 
Whitehouse, William Wilson, and Barclay Hughes Young. | wick ; George Selwyn Edwards, Stud. Inst. C_.E., West- | Rohilkund Railway; Robert Wilson, Leeds; and George 
‘The first ballot for the session resulted in the election of | minster; Henry Oakden Fisher, Taff Vale Railway ; | Backhouse Witts, Engineer and Manager of the Dalbeattie 
sixty candidates, of whom ten were members, viz.: Messrs. | William Oliver Gooding, Westminster; Alan Grant-Dal- | Granite Company. 
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SLOTTING MACHINE TOOLS. 
By Josuva Rose, New York. 

Toots for use in slotting machines are divided into two 
classes, those used by themselves, for holes in which there is 
not sufficient room to admit a tool post or bar; and short 
tools, held in a tool post on the bar, and fastened by a set 
screw or screws thereon provided. 

Referring to the first class, which should never be em- 
ployed if it can be avoided, Fig. 1 is a tool for cutting out 
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Fie. 1. 


a key seat. The edge A is the entting part, the thickness 
at G being reduced to make it clear the sides of the key 
seat. The face B receives the force necessary to bend the 
shaving, which, acting at a right angle to that face, tends 
(as will be observed) to force the tool deeper into the cut, 
at the angle shown by the dotted line and arrow E. Now 
suppose B to be ground to the angle shown by the dotted 
line C, the direction of the force required to bend the 
shaving would be in the direction of the dotted line and 
arrow D; and a comparison of D and F shows that an equal 
degree of spring would have more effect in deepening the 
cut of the tool in the case of D than in that of E ; and it is 
this consideration which determines the proper angle of 
the face B. It being obvious that the more angle it has, 
the keener the entting edge of the tool will be, and the 
greater the liability to force into the ent; and since the 
deeper the cut, the greater is the force required to bend 
the shavings, the tool continues to spring, digging into the 
work and either bending or breaking itself, or stopping the 
machine. Hence the face B should be made for slight 
tools, or for tools held far out from the tool post, at about 
the angle shown above. 

The face H should, in all cases, be made as shown above, 
and not hollowed at all in the direction shown by the dotted 
line F, which would not only weaken the tool, but would 
cause the cutting edge to be badly supported by the metal 
behind it, and hence to break ; and these considerations, as 
to the shape and angle of the faces B and H, apply to all 
descriptions of slotting machine cutting tools, and are of 
more importance in the class of tools above shown than in 
tools need in any other kind of machine, because of the great 
distance they have, at times, to stand out from the holding 
serews or clamps. 

A roughing out tool, held in the tool post without the aid 
of a bar, should be made as shown in Fig. 2, concerning 
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Fie. 2. Fia. 3. 


which nothing need be said save that it should be hardened 
right out, if the cutting edge stands close to the holding 
screws or clamps of the tool post, and tempered to a light 
straw, if held far’ out from the same, which will, in the 
latter case, prevent it from breaking in consequence of any 
deepening of the cut from the tool springing. : 
For cutting out a half-round groove, the tool shown in 
Fig. 3 should be employed. The outline A is made as de- 
noted by the dotted line B in cases where, from the narrow- 
ness of the tool, it is very liable to spring from the pressure 
of the cut, as, say, when the thickness at C is less than 
Zin., in which case the cutting edge should be lowered toa 
straw colour ; whereas, if thicker, the may be hardened 
right out. It is well here to note that it is advantageous 
that the tool should have a barely perceptible amount of 
spring, in the direction of D, in Fig. 1, because otherwise 
the edge of the tool will rnb against the work during the 
back stroke, and thus become rapidly dulled. ; t 
Whenever the nature of the work to be done will admit, 
a holding bar and short tool, such as shown in Fig. 4, should 
be employed. A represents the bar, which is fastened in 
the tool post, B the tool, and Ca set screw to hold the 


tool, which set screw may be placed in the end D of the 
bar. By using such a bar, short tools, such as have been 
already described for use in the lathe or planer, may be em- 
ployed, their shortness rendering their grinding forging 





Fie. 4. 
much easier of accomplishment. Many of these holding 
bars have small pivoted boxes, similar to that shown in 
Fig. 5, provided to receive the tool. A isa sectional view of 

















Fira. 5. 


the bar, B is the box pivoted at C, D is the tool, and E the 
set screw for holding thesame. It willbe observed that the 
set screw E screws into the pivoted box, and not into 
the end of the bar, and that the hole, provided in the end of 
the bar to admit the set screw, is large enough a rae ae 
set screw to have plenty of play or movement. The object 
of this and similarly designed devices is to allow the tool to 
move, in the direction of D, off the pivot C, and thus to 
prevent the tool edge from rubbing against the sides of its 
cut during the up stroke of the bar, the spiral spring shown 
being an | sufficiently strong to support the box B in the 
position shown, but not sufficiently strong to resist much 
force exerted upon the tool and in the directionof D. For 
small or even medium sized work, these devices are very 
efficient ; but for large, heavy, outside work, the bars 
themselves are too slight, and it is usual to employ a 
similar device (on a large scale) provided in the tool end of 
the slide itself. Under these conditions, the slotting ma- 
chine will perform as heavy reag | as either the lathe or 
planing machine. The writer has in his possession a 
cutting taken off the outside of a crank at the Morgan 
Iron Works, which cutting measures 2 in. and is a full 
hin. in thickness, the tool employed being a knife tool, 
ground as shown in Fig. 6. B represents the tool end of 








Fig. 6. 
the slide of the slotting machine, A the knife tool, C the 


work, and from D to E the depth of the cut. 

The face of the tool is ground off at an angle, in the di- 
rection of I, so that the point of the tool s not break off 
when it strikes the work, and so that the strain upon the 
tool and working parts of the machine shall not come u 
them too suddenly, and cause them to break, as w be 
the case were the cutting edge of the tool to strike the cut 
along its whole length simultaneously. As shown in the 
engraving, the tool would strike the work at F on the edge 
only, which would for an instant of time exert only enough 
resistance to bring all the working parts of the machine to 
a bearing; and as the tool descended, the strain would 
gue memes until the point of the tool reached the 
work. en the tool is near the end of the stroke, and, 
mca wy leaves me ots it tome do jet Le. yd thus me 
ing the ent ly, ly modifyi 
ep fe 
iev the strain to drive 4 
and thick ent. Ths cnesmbons: chusie upon the too 
would inevitably break it were it very ; it is, 
therefore, tempered to a purple. 

No other tool can be well used for taking such heavy cuts 
becanse = face, F, of any other tool would 





not have the keen to sever the metal 
without an excessive amount of drivi , and farther 
because the breadth of the face’ F, w sustains the force 





in any other, and therefore bends the cutting 
less, experiencing a decrease of strain. Cuts 
of such great depth cannot be well taken in 


force the connecting rod the slot provided to alter the 
stroke of the machine ; the head is therefore pro- 
vided with a strong rack on each side, operated by pi 


e. 
When o; ing the feed of a ing machine by hand, 
fed to the cut while the tool is reversing 
its motion at the top of the stroke, and not while the tool is 


the cutting q ‘ 

Tool-holding bars of sizes below about 1) in. in thickness 
of steel so as to be strong enough to resist 
the tendency to spring. For sizes above that, they may be 
made of wrought iron. 








THE NORTH STAFFORDSHIRE 
COALFIELD. 
The North Staffordshire Coalfield with the Ironstones 
contained therein.* 
By Cuarizes J. Homer, F.G.S. 
(Continued from page 428.) 

In further proof of the extension of the coalfield in a 
westerly direction, may be evidenced the resulta of the 
sinkings, made by the Stafford Coal and Iron Company, 
Limited, near to Stoke-on-Trent, which have been carried 
to 7 of 339 yards, and have proved nine distinct seams 
of and ironstone of 3ft. and upwards in thickness, 
besides several fine beds of fireclay and red mar. 

A description of these sinkings is given below, showing also 
the continuation of the stratification and mines as already 
proved in the immediate district, and which latter will no 
doubt be found in their true position here, as the strata 
runs regularly, dipping towards Trentham and the 
Shropshire coalfield, without the least indication of fault, 
and being overlaid by the permian and new red sandstone 
formation. 


SxecrTion AT GREAT FENTON, NEAR STOKE-ON-TRENT. 








Thickness of Denth of 
Strata. Surtace. 
yds, ft. in. y-is. ft. in, 
Soil and red clay 312 
Gravel 222 
Mottled marl... 161 4 
Grey rock... ; rT ae 
Red marl ll 0 0 
Grey rock, with rock binds 206 
Red marl ; ‘ 14 2 6 
Grey rock... 20 6 
Red marl ve 60060 
Mottled marl 5 10 
Red marl 524 
Green rock 106 
Red marl 3 0 0 
k re 012 
Red marl 3210 
Black shale, with coal bands 6 2 0 
Mottled marl sis 3006 
Black shaley bass W006 
Red mar! 5 10 
Grey marl 416 
Grey metal .. 200 
Red mottled marl, with blue 
streaks . Bee 
Blue rock binds ; 3 = 
Dark shaley warrant 226 
rc grey metal 026 
COA ; ; 004 118 1 4 
Warrant 100 
Blue binds . 316 
Strong rocky binds ... 40 0 
Strong erey, — 226 
O48. 0 Ol 
FAOUL | Dark Shai 013 
Coal 020 131 0 6 
Dark shale 010 
Warrant 20 0 
o 00 8 
Warrant 020 
Rock binds 6 2 6 
Red marl : , Se 
Coal ‘ fie ae 
Black shale ... a . 0 O09 
Warrant Ee : 0106 
Rock binds... 6006 
Mottled mar! a ee 
Coal (strata) ; a ae Pe 
F eam ao 019 
trong meta. ; ee ee 
Dark shale , 5 0 0 
COAL is 037 165 0 9 
Warrant bi 02 5 
Grey rock binds : . 8900 
Mottled marl ll 010 
Grey mar! £3: 
; 601 
Black bass 0106 
Coal @ 00 8 
Bass ... oe j 6106 
Coal ; wei rere be FU 
Warrant 0206 
k a pede eh oe 
* Paper read before the Iron 
Manchester. 
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—S————— — ———— 
Thickness of 
Strata. 
yds. ft. in. 
Strong black binds 3 0 3 
Coal 0 H 
Dark shale 
Coal 0 
Bass 
Rock 
Bass 
Coal 
Dark hard mar] 
Black bass 
Grey rock 
Cannel 
Ironstone 
Black bass 
Coal 
Dark warrant 
Light marl, with nodules of 
ironstone 
Black shale, 
Light marl 
Dark marl 
Hard rock 
Black bass 
ironstone 
Tronstone 
COAL 
Dark warrant 
Rock 
Rock binds 
Dark hard rock 
Hard dark mar! 
Strong grey binds 
Dark mottled mar! 
Rock binds 
Light mar! 
Bass and ironstone 
Hard rock 
Dark marl 
Dark hard 
ston 


Depth of 
Sarface. 
yas. ft. in. 


with parting 


with bands of 


cinder 


( Tronstone 
BASSEY \ shale 
MINE  j Ironstone 
Coa 
Dark hard mar! (or fireclay 
Coa! 
Bass and mar! 
Light sandstone rock 
Dark strong mar! or metal 
PEACOCK COAL 
Bass 
Coal 
Strong dark mar! 
Cirey rock bind 
Strong dark marl 
Band of black rock 
Strong dark mar! 
Band of black rock 
Strong dark marl 
Coal of bass 
Blac ironstone rock 
Mar! and bass 
Coal and bass 
SPENCROFT COAL 
Mar! and bass 
Coal and bass 
Black ironstone rock 
Mar! and bass 


Coal 

(4 aL} Mar! and bass 
Coal 

Strong dark mar! 

Ciunch 

Metal and rock binds 

Rock light and very hard 

Motal and rock bind 

Lig':t clunch 

GRLAT ROW COAL 

Soft warrant 

Black shale 

Soft clunch 

Little coal 

Dark bard clanch 


we eo 


( Cannel 
CANNEL ROW Ironstone 
l Coal 
Warrant 
Biue metal 
Coal 
Dark metal 
Warrant 1 2 
The depth to which the pit is 
he following Seams proved at 
a Continuation of e Se 


now sunk. 

1 djoining Collieries form 

the Section. 
Total from 
Surface. 


yds. ft. in. 


{ Ironstone 
in bands 

| Cannel 
woo >y } Coalin two 
WOOD MINE< parts 

| Lying in 

| hass and 

q marl 
Strata 
DEEP Ironstone in bands 
MINE | Com 


Lying in bass 363 011 





Total from 
Surface. 
yds. ft. i 
19 2 § 
Ironstone in 
bands .. 06 
Coal.. 0 
Lying inbass 1 
Strata ‘ 2 
Coal 1 ft., shale 2 ft., coal 
1 ft. ; a-% 
Strata 6 
Coal . 0 
Strata 3 
NEW MINE IRONSTONE 0 
Strata ‘ ; 3 
Ironstone ; ile : 0 
Coal 0 
Strata 9 
( Ironstone in 
HANBURY bands 0 
MINE) Coal 0 
(Lying in bass 3 
Strata 14 
Ironstone in 
bands 
Lying in bass 


Strata an 


CHALKY ( 
MINE 


RAG MINE) 


Strata 

BAY +f Ironstone measures 

MINE ( Bay coal 

Strata 

{ Top coal 
Parting 

< Coal 

| Parting 


| Coal 


KNOWLES 
COAL 


Strata : 

Ironstone in 
bands 

Coal 

Lying in bass 


KNOWLES 
STONE 


ata 
BLACK § or in bands 
Term < Coa 
MINE ( Lyin 
Strata 
RIDER COAL 
Strata 
ASH OR 
COAL 
Strata 
BURNWOOD 
OR LITTLE 
MINE 
Rock binds 
GIN MINE COAL 


g in bass 


ROWHURST 


{ Ironstone ‘ 
[Coal 


Strata 

DOCTOR MINE COAL 
Strata 

MOSS COAL 

Strata 

YARD COAL 

Strata 

BIRCHES COAL 
Strata 

TEN-FEET COAL 


210 


Strata 47 
BOWLING ALLEY COAL 
HOLLY LANE 

COAL 
HARDMINE COAL 
Strata 


Strata 
Coal 
{ Parting ‘ 
Coal 
Strata F 
210 
WALL 


AND BENCH) 110 
COAL 5 

Strata 

FLATTS COAL 

Strata 

BAMBURY COAL 

Strata se 

COCKSHEAD COAL... 2 

Strata : 92 

BULLHURST COAL 1 

Strata ... 18 

WINPENNY COAL ...... 1 0 90 1350 110 

Below which the gannister seams will also be found. 

Again at Longton, near the Meir Tunnel, on the Ut- 
toxeter branch of the North Staffordshire Railway, the 
late Mr. Sparrow drove out in a southerly direction from 
the Meir Hay Colliery until a number of small faults were 
intersected, between which the coal was of a friable nature, 
and althongh more than 100 yards were driven, no sand- 
stone fault was met with; but, from the fact of such a 
distance of unworkable coal being proved, coupled with the 
fact of the red sandstone having been cut thi h in drivin; 
the Meir Tunnel, it was decided not to pro: the searc 
further. About one mile south of this point, also, the 
Staffordshire Potteries Water Works Company recently 
put down a bore hole of 500 ft. into nothing but red marl 
and sandstone, without further proof as to the actual thick- 
ness of the upper formation overlying the coal measures in 
this locality. Notwithstanding this, I am strongly of 
cy that the coal measures will be found within a work- 

le depth under a very large tract hitherto unproved, in 


110 
010 
210 


1 10 


the direction of Cannock Chase and Shropshire, as before 1 


indicated. 

About three miles to the east of Longton commences the 
Cheadle and Ipstones coalfield. It is quite isolated from 
what is known as the North ire coalfield, and 
comprises a surface area of about 20 square miles, and 
contains five workable seams of coal, but which, up to the 


present time, have only been worked to a limited extent (in 
order to meet the requir: ts for h hold consump . 
tion in the district), there being no convenient railway out- 
let from the town of Cheadle. The mines rise to the north 
until at Ipstones the coalfield is terminated by the millstone 
grit ; lying a short distance above the millstone grit is the 
well-known hydrate bed of Froghall, varying in thickness 
from 4in. to 26in., 30 yards above which is found the stink- 
ing coal, 3ft. thick, and 10 yards still higher the Swite coal, 
2 ft.8 in. thick. The hydrate varies in quality and contains 
from 48 per cent. to as low as 30 per cent. of metallic iron, 
and changes in colour from a bright red to almost black, 
such change being due to the increased proportion of car- 
bon in the latter. The Churnet Valley Railway passes 
through the district, three miles east of Cheadle to Ut- 
toxeter. During the last twenty years large quantities of 
the hydrate have been raised, and I am of opinion that 
still greater quantities exist to the deep, in the position in- 
dicated, underneath the coals of this field, and which, if 
found, will be a great acquisition both to the North and 
South Staffordshire ironmaking districts, as it forms an 
excellent mixture with the black and clay band ironstones 
used in making first-class brands of iron. About midway 
between the north of the Cheadle coalfield and the eastern 
part of the North Staffordshire coalfield is the Wetley and 
Shafferlong basin, lying on the millstone grit formation, 
about four miles long by one mile wide, similar in character 
to the Cheadle coalfield, but only containing the two lower 
one seams. The hydrate has not been proved in this 
asin. 

Having now indicated the position of the coalfield, I 
proceed to describe the principal faults intersecting the 
same, which, with the minor ones always met with, would 
seem to be a long list in our coal basin, but when the ex- 
tent of that basin is taken into consideration, where be- 
tween these faults you can drive in several places two or 
three miles, it will be seen thatthey will be of great ad- 
vantage rather than otherwise, in forming natural barriers 
against water, the importance of which should in all cases 
be well-considered before breaking. 

Commencing in the southern portion of the coalfield, 
there isa fault ronning in an easterly direction from Shel- 
ton through Joiners Square, Botteslow and Berry Hill, of 
100 yards down throw south, dividing at this point, and 
forming three distinct faults between Bentilee and Ub- 
berley ; another fault runs in a similar direction from 
Hanley to Bucknall of like throw and size. 

A fault running in a northerly direction, commencing 
near to Lord Granville’s deep pit at Far Green, 90 yards 
down throw west, and ranning on the eastern side of Sneyd 
Colliery, through Jackfield and Aigh Lane Collieries to near 
Chell, where it gradually terminates by coming into contact 
with a small fault 6 yards down north, running from New- 
field through Pitts Hill, and on to Norton. 

In the Tower Hill, Harrisehead, and Kidsgrove district, 
there are several large faults, some of which are y faults, 
or up and down throw of nearly the same size, one known 
as the Oldcote fault terminating at the Clough Hall Saddle, 
which runs from Kidsgrove through Clough Hall to Ashton 
Hough, the mines on each side of it dipping in contrary 
directions. 

About 50 chains westward of this is the great fault of 
the North Staffordshire coalfield, known as the Apedale 
fault, running from Red Ball by Talk-o’-th’-Hill, Bignall 
Hill, Apedale, and White Barn, Shenwingy up the whole of the 
measures several hundred yards to the west, in fact, throwing 
the upper series of the mines out altogether until they get 
sufficient cover by the dips turning in an opposite direction 
towards the Denbighshire Hills. Between this and the 
north and south faults before alluded to from Hanley to 
Chell, I must not omit to name the Ranscliffe fault, run- 
ning from Clongh Hall Saddle to Tunstall. 

The Chatterley fault down throw, west 16 yards, running 
from Apedale great fault to Burslem. 

The Bradwell fault, down west about 100 yards, running 
from same point from Apedale great fault near to Bradwell 
Wood, and on to Burslem. 

The High Carr fault, up throw west, about 100 yards, 
and running by New House and to Bradwell Wood, out of 
a cross fault running from Apedale great fault at Red-street 
to Bradwell fault, near to High Carr Colliery. 

On the opposite side of the Apedale great fault, near to 
where the last fault begins, another saddle commences, 
similar to the one at Clough Hall, running near to Bignall 
Hill, Apedale Hall, Alsager Bank, and takes a curve round 
to Leycett, the mines on the one side having but a slight 
inclination, but on the other in some places, are so steep as 
to be termed the ‘‘ rearers,’’ dipping also to the Denbigh- 
shire coalfield, and cut off by what is termed the sandstone 
fault, from which two other faults run to the Apedale 

eat fault, besides two or three cross faults between Lindley 

Jood, Talk-o’-th’-Hill, and Bignall Hill. We have then a 
fine series of unbroken mines, by Podmore Hall and on to 
Leycett. From thence to Finney Green, Bank Top, Silver- 

e, and on to Alsager Bank, the mines are broken by 
several large fanlts running in various directions, arising 
probably from the mines at this part of the coalfield taking 
a complete turn and forming an elbow, in addition to the 
saddle before mentioned, thus causing a complete change 
of dip. 





(To be continued.) 








QuUzENSLAND RarLwars.—The Queensland House of 
Assembly has sanctioned an expenditure of 20001. for a preli- 
minary survey of a line from Gladstone to join the northern 

ine. 


Cars Breton.—The attention of a geological survey 
party in - Breton mip me princi: 1 Aareged > 
eason to the completi i map e 
nts Se 


north-western portion of the , which, it is expected, 





will be published this winter. 
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THE EAST LONDON RAILWAY. 

In about six months the East London Railway 
will be completed and opened for traffic between 
New Cross and the Liverpool-street station of the 
Great Eastern Railway, crossing the river by the 
old Thames Tunnel. The original plans for this 
scheme were deposited in November, 1864, in the 
names of Mr. John Hawkshaw, Mr, George Robert 
Stephenson, and Mr. J. Smith Burke as joint en- 
gineers. This Bill provided for the commencement 
of a line by a junction with the London, Brighton, 
and South Coast Railway, near the New Cross 
station of that line, as ven as a junction with the 
South London Railway. A change was made in 
this scheme, so far as the junction with the London, 
Brighton, and South Coast was concerned, and the 
southern end of the East London Railway termi- 
nated in a temporary independent station at New 
Cross. The works were commenced by Messrs. 
Brassy, Wythes, and Lucas in 1865, and were com- 

leted and opened for traffic in December, 1869, as 
ar as the Thames Tunnel station at Wapping. 

The railway remained in this condition for some 
time, carrying of necessity only a limited passenger 
traffic, and practically no freight, the only access to 
the Wapping station being by way of the old 
Thames Tunnel stairway. In 1872, however, work 
was resumed, with Sir John Hawkshaw as engineer, 
Mr. W. Hunt as resident engineer, and Messrs. T. 
and C. Walker as contractors. Since the period 
that they were recommenced, the works have been 
pushed forward as rapidly as circumstances have 
permitted, and as they present many points of in- 
terest, we propose to devote some space to a con- 
sideration of them, aud the means by which the ex- 
ceptional difficulties that presented themselves were 
overcome. 

The part of the railway now being completed 
on the north side of the river is about ene mile fifty 
chains in length from the present north end of the 
Wapping station to the junction with the Great 
Eastern Railway at Brick-lane. Thence the East 
London Railway traffic will be carried on to Liver- 
pool-street, the latter company having running 
powers over the Great Eastern from Brick-lane 
to the terminus. On the south side of the river 
other works are in progress, but these do not 
possess any special points of interest. They con- 
sist of a junction of the East London Railway with 
the London, Brighton, and South Coast, at a point 
somewhat nearer New Cross than was contemplated 
by the Bill of 1864; of two other short branches 
with the same railway, and a junction with the 








South Eastern Railway. This latter leaves the East 
London main line at the crossing over the Grand | 
Surrey Canal, and almost immediately diverges, | 
one line passing under the South Eastern, and 
rising on the opposite side, joins the latter railway | 
on the eastern, while the other runs into it on the} 
western side. It was necessary to adopt this plan | 
because at the point of junction the South Eastern | 
possesses four lines of rails, the two western pairs of | 
which are reserved for main line traffic, and it was | 
necessary to avoid so dangerous a crossing as an 
ordinary junction would have involved. 

The East London Railway, in its course from 
New Cross to Brick-lane, crosses the following 
principal roads and streets: On the south side of 
the river the New Cross Road, Lower Road, 
and Rotherhithe-street: on the north side, High- 
street Wapping, Ratcliffe Highway, Commer- 
cial-road, Whitechapel-road and Brick-lane. In 
adapting the Thames Tunnel for the railway, 
but few alterations were made, and as already 
stated, the contract of Messrs, Brassy, Wythes, 
and Lucas terminated in the Wapping station 
at the north end of the tunnel. Fig. 1 shows 





a cross section of this station. _The maximum 
width between walls is 34 ft. 9 in., the height 
from invert to rail level is 4 ft. 6 in., and thence to 





the top of the arch is 26 ft. The width between 
platforms is 20 ft. 6 in.; the thicknesses of walls, 


invert, &c,, are marked upon the section. As 
already stated, access is gained to the station b 
means of the tunnel stairs, and beyond the nort 
end of the station a short length of covered way 


walled in at the end had been left by the first con- | are 


tractors. This length has been removed, the plat- 
form extended to a length of 300 ft., and at the end 
an open 46 ft. long between retaining walls 
58 ft. high has been formed. ‘These walls are 
strengthened by two tiers of cast-iron strats. In 
consequence of nearly the whole of the gravel 
traversed by the railway being saturated with water 
it was found necessary to cover the outside of the 
tunnel for its whole length with puddle varying 
from 2 ft. 6in. to 3 ft. in thickness, and carried 
down into the clay, which is met at about the level 
of the springing of the arch. 

The rails at the Wapping station are laid with a 
gradient of 1 in 300, and at the end of the open 
46 ft. length above referred to, the normal section 
of covered way commences, and is carried on to the 
southern boun of that part of the London 
Docks under which the line passes. Fig. 2 shows 





this section, from which it will be seen to consist of 
a semicircular arch 25 ft. wide, and an invert 24 ft. 
6 in. radius, this invert being joined into the arch 
by a curve of 4 ft. 6 in. radius, and a wider side 
sweep 36 ft. radius; the thickness of the brickwork 
at the top of the arch is 2 ft. 74 in., that of the 
invert ] ft. 10} in., and at the sides 4ft.6in. In 
the sides of the tunnel are recesses at intervals of 
about 11 yards, and 6 ft. high by 4 ft. 6 in. wide. The 
gradient of this length rises with an inclination of 
1 in 60 to the southern boundary of the London 
Docks, and a ventilating shaft 8 ft. in diameter is 
mage near its upper end, It may be mentioned 

ere that similar shafts are made along the line at 
intervals of about five chains, the distance varying, 
according to ruling conditions, such as the position 
of streets, property, &c. 

The first heavy work upon the railway occurs a 
short distance beyond the retaining walls at the end 
of the Wapping station. Here the railway passes 


| within 13 ft. of a large workhouse, and the insecure 


water-logged character of the soil rendered the 
utmost precaution necessary. The wall nearest the 
works was accordingly underpinned to a depth 
varying from 36 ft. to 46 ft. below high-water level. 
The work was executed in 4 ft. 6 in. lengths, each 
length being carried down to the full depth, and 
with a width of 6ft. The space thus excavated 
was then filled up with cement concrete, to within 
2 ft. of the underside of the footings of the wall, 
the rest being then filled with brickwork also in 
cement. In this way the whole of the underpinning 
was completed, but not without overcoming many 
serious difficulties which arose from the water en- 
countered, the constant quantity lifted by the 
pumps averaging 3000 gallons a minute during the 
whole time that this work was being completed— 
more than twelve months. Every precaution had 
also to be taken to prevent an accumulation of 
water behind the concrete walls, through which drain 
pipes were passed at frequent intervals. 

Shortly before reaching the southern boundary 
of the Eastern Dock of the London Docks, the 
tunnel is enlarged by a bell mouth to join the form 
of construction adopted beneath the docks. Fig. 4 
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shows the section of line used beneath the docks, 


angle, the outside dimensions of 
by 24ft. 6in. Within this the lines of rails 
id in two independent ways 


and pierced with openings 4 ft. wide by 8 ft. 6in. 
high and 15 ft. apart, with arched top 

The thickness of the inverts of the two ways is 
1 ft. 10} in., and that of the arch 2 ft, 74 in., ott. of 
brickwork being placed above as shown, and the 
whole being then covered with 3 ft. of puddled clay. 

The width of the dock at the point of crossing is 
624 ft., and as an important and continuous traffic 
exists, it was necessary that sufficient width of 
waterway should be left for the ships to pass to and 
from the inner docks. About six large vessels, West 
Indian traders and the like, pass in each direction 
daily, and it was therefore absolutely n to 
execute the work in two portions of about 310 ft. 
each, so as to leave a waterway of the same width 
for the traffic. 

The first eofferdam was 304 ft. long, 43 ft. wide 
inside, and 60 ft. wide outside, thus giving a total 
thickness of timber and puddle on each side of 8 ft. 
6in. The end, however, was not so thick. This 
— of the work took 23 months to execute, and 
endless trouble was occasioned by the quantity of 
water that had to be dealt with. 

The second half of the work was however much 
more successfully carried out, though the ground 
was even as difficult to deal with as it had been in 
the first length, but very little water found its way 
into the dam. The pumping out of the enclosed 
space was commenced on April 29th of the nt 
year, and the bottom of the dock was good 
on the 25th of eg 

When the tunnel was completed up to the inner 
face of the first cofferdam, it was closed by a wall 
of brickwork, and the end of the second dam was 
made within the first. The bottom of the timbers 
forming this end was carefully squared and fitted 
to the top of the brickwork of the tunnel, the joints 
being all caulked, and a space 2 ft. wide between 
the two rows of timber being filled with dry puddle. 
This end was secured to the end of the existing dam, 
which was then removed with the exception of that 
part to which the new end was connected. Mean- 
while two broad channels with sloping sides had 
been dredged out in the bottom of the dock, in the 
position corresponding to that which would be occu- 
pied by the sides of the new dam. ‘These troughs were 
then filled up to the ground level with clay, through 
which the new dam piles were driven into the 
natural clay to the level of the bottom of the tunnel. 
The inside width of the dam was 43 ft. as before. 
The sides were formed of two rows of sheet piling 
14 in. square, and placed 3 ft. 8 in. apart, the space 
being filled with puddle. Outside the outer wall of 
piling, horizontal walings, 14 in. by 14 in., were 
placed at intervals, and in contact with these, piles 
of the same scantling were driven at intervals of 4 ft. 
At each intersection of these latter with the top 
waling, which was above water level, |olts _— 
through the outer piles, the upper waling, and both 
walls of dam. These bolts held the structure toge- 
ther, and allowed settlement to take place without 
reducing the tightness of the dam. Within, a massive 
system of timbering was employed to resist the pres- 
sure of the 22 ft. of water in the docks, a head }2 in. 
above Trinity high water. Above the dam, and rest- 
ing on the top tier of timbering, a staging was raised, 
carrying a platform and pair of rails. This extended 
the whole length of the dam, and upon the rails 
were placed five 2-ton travelling cranes, for lifting 
the earth from the excavation below, and discharg- 
ing it into the spoil barges which lay in the dock on 
each side of the dam, there being always one spare 
crane in case of accidents, To facilitate this opera- 
tion eight timber shoots were placed on the top of the 
dam, four on each side, and at about equal distances 
apart, ‘The upper ends of these shoote were adapted 
to the levelof discharge of the cranes, which travelled 
to and fro upon the staging. 

In executing this work it was found expedient by 
the contractors to divide the whole length of 320 ft. 
in four sections, each of which were again divided 
in five lengths of about 16 ft. each, It was found 
that the ground upon which the dock stands is so 
unreliable that the greatest caution was necessary 
in carrying out the work. The clay underlying 
the gravel contains a large number of pockets and 





seams filled with fine running sand, and these, when 
relieved of pressure inside the dam, discharged the 


and for some distance on the northern side. The} sand and water at a highly dangerous rate. It was 
form ceases to be circular, and becomes a rect-! for this reason that the work was proceeded with in 
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such short lengths, and a further measure of se- 
curity was insured by the method in which it was 
conducted. As already mentioned, each section 
was divided into five parts, and, numbering their 
lengths respectively one, two, three, four, and five, 
& sump was sunk in the middle of No. 3 to drain 
the work. Meanwhile the excavators were removing 
the earth in No. 4, and as soon as this had been 
done, the bricklayers took their places and built 
up the length as speedily as possible. After leaving 
length No. 4, the excavators were set to work on 
lengths Nos, 1, 5, and 2 consecutively, care being 
taken that the brickwork in each adjacent length 
was completed before the excavation was begun. 
Finally length No. 3 was completed. ‘This series of 
operations was carried on simultaneously in each 
of the four sections into which the second half of 
the dam was divided. As already mentioned, the 
presence of running sand in the clay was throughout 
a source of constant inconvenience, and often immi- 
nent danger. Generally it was sufficient to place 
drain pipes through the gand and so carry off the 
water, but in one instance, at least, it was necessary 
to form the bottom of the tunnel of cement, which 
had to be thrown in, in bulk, to prevent a disastrous 
inundation.” In constructing this crossing under 
the docks 30,000 yards of earth were excavated, 


and over 12,000 yards of brickwork laid. ‘The first 
half of the work took 23 months to complete, while 
the second half was executed in three months. 


On reaching the north side of the dock, the rail- 
way passes beneath some large bonded warehouses, 
and here again special works of considerable interest 
and difficulty had to be carried out. The general 
construction of the lower floor of the warehouses is 
on a series of elliptical groined arches, carrying a 
floor and iron columns, which bear the upper floors 
of the warehouse, The arches are 16 ft, in span, and 
they rest on piers, ] ft. 10in. square at springing, 
4 ft. square at the foundation. ‘hese piers are car- 
ried down some distance into the gravel, and are 
built on timber platforms in two thicknesses, each 
platform being carried on nine piles driven into the 
clay, and splayed out, The distance from the floor of 
the warehouse vault to the rail level is 55 ft., and it 
was necessary before carrying the tunnel under the 
building to underpin each of these piers to a depth 
corresponding with the bottom of the tunnel, a dis- 
tance of about 58 ft. Thirteen piers in all had to 
be thus dealt with, and all were treated in a similar 
manner. The earth beneath cach pier was removed 
to the full depth, a shaft 7 ft. 6 in, by 6 ft. being sunk 
for this purpose, the shaft being larger in one direc- 
tion than the pier by 2 ft., to give space for lifting 
the earth and lowering timbers and concrete. The 
piles carrying the piers were cut away where neces- 
sary, and as the excavation was carried down the 
space was strongly timbered. When the bottom was 
reached, the process of filling the excavation with 
concrete was commenced, until a rectangular pillar 
of concrete was carried up to within 2 ft. of the under- 
side of the piers. This space was then filled in with 
brickwork in cement, and the operation was com- 
pleted. The whole of this work was completed in 
seven weeks, a remarkably short space of time when 
it is considered that only four piers could be safely 
underpinned at a time. Fifteen hundred yards of 
concrete were used in this work. After it was 
finished the ground was opened out, and the tunnel 
put in, the section employed being the same as that 
for the dock crossing (Fig. 3). In those places 
where the concrete piers of the warehouse interfered, 
they were built into the tunnel, and, where ne- 
cessary, are cut away, that is in those instances 
where they intersect either of the tunnel arches, in- 
verts 1 ft. 10} in, thick being turned between the 
warehouse piers to distribute their weight over the 
tunnel arches. 








Immediately beyond the warehouses, is a second 
bell mouth, and the double tunnel is again contracted 
into a single arch, the section of which is shown in 


the railway, and it will be seen that the construction 
differs slightly from that of the covered way on the 
south side of the docks. The arch is segmental with a 
radius of 12 ft, 6 in., and the sides are formed with a 
curve of 19 ft. radius, run into the invert with a short 
curve 4 ft. 6in. radius, The length of this tunnel 
is about 200 yards, and on it there are two air shafts 
8 ft. in diameter. In this section the railway cuts 
the main low-level sewer, which is carried over the 
line in a cast-iron tube 9 ft. 3 in. internal diameter, 
and supported on two wrought-iron girders. The 
clear headway between the rails and the underside 
of the sewer is 14 ft. 

This length of driven tunnel terminates in a bell 
mouth, that conducts to the Shadwell station, which 
is formed on a gradient of 1 in 300. The clear width 
at the face of the bell mouth is 42ft., it being a 
part of the scheme to make a short branch here 
running back from Shadwell station into the London 
Docks’ yard (Fig. 5). 
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The platform of the Shadwell station (see Fig. 7) 
is 450 ft. in length, and considerable lengths of open 
cutting between double-strutted retaining walls are 
introduced at each end(Fig. 6). It is at this point that 
one of the most interesting pieces of work upon the 
whole line occurs, The Blackwall Railway crosses the 
Shadwell station of the East London Railway upona 




















brick viaduct with arches about 35 ft. span, the dif- 
ference in the rail levels between the two lines being 
67.5 ft. Here underpinning works were necessary. 
The centre line of the low-level railway corresponds 
with thatof one of thearchesof the Blackwall Railway 
viaduct, and, as above stated, the difference of level 
is 67.5 ft. Seven piers in all had to be underpinned. 
The work was carried out as follows : On both sides 
of each pier of the viaduct, and about 10 ft. beyond 
the pier, masses of concrete, 12 ft. 6 in. by 6 ft., 
were laid to a depth of about 6ft. in the gravel, 


of timbers 10 in. by 10 in., and 12 in. a in the 
clear, and longitudinal timbers were laid upon them. 
On these latter, two vertical scaffoldings, formed 
chiefly of 12 in. by 12 in. timbers, were raised to a 
height corresponding to the level of the arch spring. 
ings. On each side of each pier, timber trusses were 
then placed of such a length that the ends rested on 
the concrete foundation already mentioned. With the 
exception of four for the two centre piers, which were 
57 ft. long, these trusses were 56 ft. 3 in. in length, 
built up of top and bottom timbers 10 in, by 10 in., 
with diagonal trussing of timbers 9 in. square, 
divided into panels 6 ft. 9in. long, and with vertical 
tension bolts 1} in. diameter, The tops of these 
trusses when in position corresponded with that of 
the vertical staging above mentioned, as being built 
on the timbers laid on the ground between the 
arches, ‘Timbers were laid horizontally from the 
top of the trusses to the staging, and on these was 
raised a centering strong enough to support the 
arch above in the event of any settlement or dis- 
location taking place during the work of under- 
pinning. Underneath each pier at intervals of 
4 ft. 6 in, trenches parallel to the axis of the rails 
were made, and in them were laid girders 12 in, deep 
and 14 ft. long. These girders were formed of two 
J-irons with a timber beam between them. To each 
end of Sore ews a pair of 14 in. rods (in some 
cases ]} in. diameter) were attached and brought 
up vertically to the top of the timber trusses already 
described, where they passed into a saddle or cross- 
head, the ends being screwed so that they could be 
raised at will. By this arrangement the piers could 
be held suspended, and the work of excavation 
underneath them could be carried on without 
danger to the structure. It should be mentioned 
here that an additional precaution was rendered 
necessary, owing to the peculiar form of the piers. 
The viaduct had since its construction been widened 
for the accommodation of the Tilbury and South- 
end and Woodford traffic by the Great Eastern Rail- 
way; the widening of the viaduct was constructed 
as an independent work and not bonded into the 
old viaduct. It was feared that during the under- 
pinning work this addition might break away from 
the original pier and cause trouble—the piers of 
the widening were therefore braced to the piers of 


’| the old viaduct with strong wrought-iron bolts. 


Excavations were then commenced beneath the 
piers, and between the supporting J-iron girders 


4 described above, these excavations measuring 4 ft. 


6in. by 14 ft., and the depth varying with the 
position of the pier. When carried down as far 
as necessary the space was filled with concrete 
to within a small distance from the underside 
of the pier, counter arches being then turned 
and the whole made good with brickwork in 
cement. The two piers over the tunnel were, 
however, underpinned with brickwork in cement, 
carried down to the lowest level of the tunnel work, 
only that part which intersected the arch of the 
railway was constructed in concrete and afterwards 
cut away when the arch and the invert above it 
were completed. The arch over the tunnel is occupied 
by a chamber which will be used as a stairway from 
the station. The side walls of this chamber are 
strengthened with counterforts to resist the earth 
pressure from the outside. The Act for this work 
was obtained so late as 1874, it was commenced 
August of that year, and is now almost completed. 
At Shadwell station, Contract No. 1 of this part 
of the railway terminates, and the second contract 
extends to the Whitechapel station, rather more than 
half a mile further on. Of this section there is 
little to be said, It comprises three short lengths 
of open way, one 200 ft. long, with the retaining 
walls, double strutted, and two 36 ft. long each, 
strengthened by single struts. There is also a 200 ft. 
length of concrete retaining wall 10 ft. thick at rail 
level, with a face batter of 1 in 6, All the rest of the 
line is in ordinary covered way, which varies from 
the normal section 25 ft. wide (Fig. 3) to that 








the upper surfaces being flush with the ground. On 





Fig 3. This is the only length of driven tunnel on 








the ground between each arch were placed a number 





shown in Fig. 8, which has a maximum width of 
27 ft. 6 in., this extra width being due to a flattening 
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of the arch as the line nears the surface of the 


ground. Whitechapel station has a platform 480 ft. 
long, and is entirely between retaining walls. Fora 
length of 150 ft. the platform is covered with a 
wrought-iron roof, and the station is spanned by 
two bridges, those carrying Little North-street and 
Buck’s-row over the railway. With Whitechapel 
station the second contract terminates, and we must 
defer till a future notice, the works on the third 
contract, which carries the line on to its junction 
with the Great Eastern at Brick-lane. The cost of 
carrying out Contracts 1 and 2, together 1 mile 
12 chains in length, will be about 400,000/., and it 
may be said in justice to the contractors, that it 
would be difficult to find a line of the same length 
presenting greater difficulties, and equally difficult 
to point to an example in which great obstacles 
have been so promptly and successfully overcome. 


LITERATURE. 


Sexton’s Pocket-Book for Boiler Makers and Steam Users. 
By Maurice Jonn Sxuxton. London: E. and F. N. 
Spon. [Price 5s. | 

Mr. Sexton's pocket-book occupies new ground and 
contains a good deal of information not given in 
other pocket-books, and for this reason it is calcu- 
lated to be of considerable use. The work is, how- 
ever, far from being without its imperfections, and 
this being so we shall, in reviewing it, probably be 
doing a greater service by pointing out some of 
these imperfections than by passing the book over 
with a merely generally favourable notice. At all 
events by pointing out some matters requiring 
revision we shall be contributing towards improve- 
ments in a future edition—and we have little doubt 
that such an edition will be called for. 

Mr, Sexton says in his introduction that the pos- 
sessor of his pocket-book will find in its ‘ pages an 
answer to every question that, in the ordinary course 
of business, can possibly suggest itself.” This is a 
very bold statement, and were we to judge Mr. Sex- 
ton’s book by his own standard we fear we should find 
it very greatly wanting. The book, however, affords 
ample evidence of having been compiled with care, 
and we are therefore disposed to review it more 
leniently notwithstanding the presence of a little 
too much self-praise in the introduction. 

Mr. Sexton commences by dealing with cylindri- 
cal boilers, and his remarks about the necessity of 
allowing for the expansion of internal flues are prac- 
tical and to the point, Proceeding to deal with the 
practical construction of such boilers he recommends 
that whenever a boiler is ordered of a size which 
makes the circumference an odd number of inches it 
should be altered so as to make the circumference 
an even number of inches, so that the plates can be 
punched to a regular distance of 2 in, between 
centres of rivet holes, ‘‘ which,” says our author, 
‘‘asarule, is the distance they should be on out- 
side rings.” ‘The plan which Mr, Sexton suggests 
has no doubt its advantages, but it is a pity that the 
author should not merely have recommended that 
where possible the circumference should be made an 
even multiple of the pitch, and not have conveyed the 
idea that that pitch should in almost all cases be 
2in., regardless of the thickness of the plates. 
Moreover, in some cases an increase or diminution 
of the circumference, such as Mr. Sexton suggests, 
would be inadmissible. 

Following the remarks on cylindrical boilers we 
find no less than 49 pages devoted to tables of 
circumferences of * circles of plate” from 7, in. to 
$ in, thick. These tables contain merely the 
circumferences of circles, of which the real diameter 
is less than that given in each table by the thickness 
of the plate to which the table refers. Thus in the 
tablefor 4 in. plates, the circumference placed opposite 
the ‘‘ diameter” 7 ft. 1 in. is 22 ft. 1} in., this being 
really the circumference of a circle having a diameter 
of 7 ft. Lin. less 4 in., or 7 ft. 0} in. Of course these 
tables are intended for giving the lengths of plate 
required to produce boilers of the outside diameters 
stated, but considering how easily these lengths can 
be got from an ordinary table of circumferences (of 
which Mr. Sexton gives a very good one further on) 
we cannot but think that these 49 pages of tables 
might far better have been left out, and their room 
filled by more useful matter. 

The next sections of the book are devoted to 
punching and thinning corners of plates, and the 
remarks on these subjects are thoroughly good and 
practical. Then follow clear instructions for striking 
out plates for conical tubes, egg-ended boilers, 








steam domes, &c., accompanied by some useful 
tables. Next come instructions for flanging plates 
and forming angle iron rings, accompanied by tables 
of lengths of bars for forming angle iron rings of 
different sizes, and these are succeeded by a number 
of pages treating of welding in its different applica- 
tions. All thesesubjects are dealt with inathoroughly 
practical way which marks Mr, Sexton's acquaint- 
ance with the subject. Some general remarks on 
Cornish and Lancashire boilers also furnish valuable 
practical hints which deserve notice. 


On page 103, we come to the statement, abruptly 
made at the foot of a table of boiler proportions, 
that, ‘‘ The best cylindrical boiler is that patented 
by Messrs. Hodge, of Millwall. It can be used either 
as a land or marine boiler, “It requires no setting, 
and evaporates more water per pound of fuel than 
any other boiler.” These sentences might have 
been justifiable in an advertisement, but they are 
quite out of place in such a book on ee under 
notice. Wehave had no experience in the working 
of Messrs. Hodge's boilers (of which, by the way, 
Mr. Sexton gives no descri 9 Faves we venture 
to say that the assertion t t “ evaporate 
more water per pound of fuel than any dihie boiler” 
is one which will be challenged, ‘The fact is that 
no boiler, however good, is best under all cireum- 
stances, while a high evaporative power alone is not 
atest of a boiler’s efficiency. To judge of that 
efficiency the circumstances under whic the high 
evaporation was obtained should also be known. 
The least Mr. Sexton should have done would have 
been to support his statement by details of accurate 
experiments. 

Por the thickness of shell plates Mr. Sexton gives 
a rule which fixes the working strain at 5000 Ib. 
per square inch on the solid plate, but takes no 
cognizance whatever of the class of rivetting. The 
rule, if accepted as correct for single rivetting, 
thus causes a waste of material if applied to double 
rivetted boilers. Our author, in fact, shirks the 
question of the proportions of tivetted joints, for 
in his remarks on rivetting—otherwise good—we 
find nothing whatever respecting the proportions 
between thickness of plates and pitch and diameter 
of rivets. An important omission this in a book 
claiming to be complete, 

To our author's remarks on the proportions of 
heating surface also we must take exception on 
account of their incompleteness, while of grate area 
or of best proportions of firebars for different classes 
of fuel, he says nothing. We also miss any infor- 
mation about chimneys, by no means an unimpor- 
tant matter connected with boiler engineering. 

The general remarks on marine boilers like those 
on land boilers include many useful hints, as do also 
those on rivetting. In speaking of caulking Mr. 
Sexton deals with it as a necessity and not as a 
remedy for imperfect workmanship, yet we have 
known many boilers made and found tight under test, 
which have not been touched with a caulking tool. 
The fact is, that caulking—and particularly heavy 
caulking such as Mr, Sexton recommends—is used 
toa very unnecessary extent, and this, we think, 
boiler makers are beginning to learn. 

Mr. Sexton’s remarks on repairing boilers are 
worthy of careful attention, and if taken to heart 
by boiler owners would save much trouble; as 
would also his remarks on the purchase of second- 
hand boilers and the treatment of boilers generally. 
The section dealing with the examination of boilers 
and the hints given as to where to look for defects 
are also excellent. ‘The remaining contents of the 
book include two model specifications for a Lanca- 
shire and marine boiler respectively, and also some 
remarks on priming and data as to the wages of 
boiler makers, &c. 

Altogether, as will have been seen from our re- 
marks, Mr.Sexton’s pocket-book contains a good deal 
of useful practical information ; but the arrangement 
of its contents might be materially improved, while, 
as we have pointed out, there are errors both 
commission and omission. Amongst the latter we 
may include, in addition to those already enumerated, 
the absence of any data respecting the calorific 
power of different fuels, or instructions about boiler 
setting or boiler fittings, such as safety valves, feed 
valves, &c. On these and the other subjects we have 
mentioned, much might be added that would be of 
material service to boiler makers and users, and by 
exercising judicious compression and excision these 
additions could be made without materially in- 
creasing the size of the volume. Even as it is, how- 
ever, the book is, as we have said, a useful one, while 


it has been brought out by Messrs, Spon in a style 
which does them much credit, 


A Manual of Metallurgy. By Wit11am Hewry Green- 
woop, F.C.8., Assoc. of the Royal School of Mines, &e, 


Vol. II. Copper, Lead, Zinc, M , Silver, Gold, 
Nickel, Cobalt, and Aluminum.  Itlustrated 67 
i London and Glasgow: W. Collins, " 


and Co. {Brice 2s. 04.) 
A snort time since we had occasion, when review- 
ing the first volume of Mr. Greenwood’s ‘‘ Manual 
of Metallurgy,” to favourably of the manner 
in which its author condensed the information 
he had to convey, an4 we are glad to find that the 
second volume now before us is equally worthy of 
commendation. In his first volume Mr. Greenwood 
treated of fuel, iron, steel, tim, antimony, arsenic, bis- 
muth, and platinum, whiksighieeseon’ he deals with 
nine other metals, pemey, Cortes lead, zine, mercury, 
silver, gold, nickel, anc um. Through: 
out the volume the subject-matter is well arranged, 
and by strictly avoiding anything approaching to 
diffusiveness the book has been made to contain a 
far greater amount of useful and detailed informa- 
tion on modern metallurgical processes than is fre- 

uently found in far more pretentious treatises. 

to the book is facilitated by an excellent 
index, and altogether the volume forms a valuable 
addition to ‘‘ Collins’ Advanced Seience Series,” 


HORIZONTAL ENGINE, . 

Tux horizontal engine of which we give engravings on 
the next pagé, represents a type now being constructed by 
Messrs. Allen some aud Co., of the Stanley Works, 
yan, and it is one which has been specially designed 
or ng wood-wor'! machinery—a class of machin 
for which Messrs. he ne and Co. have a well esta 
lished reputation. In saw mills and factories fitted up with 
wood-working machines, the driving power required varies 
greatly and suddenly, and it is especially important that 
an engine driving such works should be provided with good 
governing power, and should, moreover, be capable of 
withstanding satisfactorily sudden application of load. In 
such works, too, although an economical type of engine is 
desirable, yet from the large amount of sawdust, shavings, 
&e., available as fael, extreme economy is not of such im- 
portance as it isin many other factories. Under these 
circumstances, and considering the difficulty often ex- 
perienced in obtaining condensing water, Messrs. A. Ran- 
some and Co. are, as a rule, making non-condensing engines 
for driving wood-working factories, while to secure regularity 
of working under widely varying loads they are fitting these 
engines with Hartnell’s governor arranged to control the 
rate of expansion, 

Referring to our engravingson the next page it will be 
seen the engine we illustrate—which is rated by the makers 
as a 15-horse, and has a cylinder 12 in. in diameter with 
2 ft. stroke—has a base-plate of very substantial and neat 
design, the end of this base-plate forming the front cylinder 
cover. The cylinder is steam jacketted and has short 
straight ports, the valve chest being made longer than the 
cylinder to enable these short ports to be used. There isa 
separate short valve for each end of the cylinder, these 
valves carrying cut-off plates on their backs. The point of 
cut-off is controlled by shifting the expansion eccentric, 
this being effected, as we have said, by a Hartnell’s governor 
acting directly upon this eccentric. In our engraving this 
governor is only shown in elevation between the expansion 
and pump eccentrics, but a full description of it with detail 
engravings will be found on page 406 of our fourteenth 
volume. We have several times had occasion te speak 
highly of the controlling power of Mr. Hartoell’s governor, 
and recently we had the opportunity of again testing it 
at Messrs. A. Rangome and Co.’s works, where an engine 
fitted with this governor is employed driving the machines 
in their experimental shop. In this case the acceleration 
produced by simultaneously throwing off all the machines 
the engine was driving was only two revolutions per 
minute. 

Respecting the remaining details of the engine little need 
be said, as they are clearly shown by our engravings. We 
may remark, however, that everywhere ample bearing sur- 
faces have been provided, and the whole is a thoroughly 
substantial job. Messrs. A. Ransome and Co. have already 
turned out some of these engines of large size. 


SHARPNess New Docxs.—The result of the first year’s 
working of these docks bas now been ascertained, and it 
shows that they have been productive of most important 














Of | advantages to the shipping bound to the Port of Gloucester. 


In the year preceding their opening the number of vessels 
that were detained in Ki waiting for tides, or their 
turn of admission at the old , amounted to 638, and 
suffered an aggregate detention of 3615 days or nearly 
equal to 5} days each. This year—the first since the open- 
ing of the new works—although the trade has been e 
and the vessels have been of much larger size, 189 only 
have been detained in Kingroad, and their deten- 


tion (which has been merely for tides) has only 628 
days, being an ay of about 3} age Sie eae vareet 
There has been a saving, therefore, to shipping enter- 


ing the port of about 3000 days ; and this irrespective of 





the now not unfrequent cases of time saved vessels 
making the entrance straight from the sea. 7 
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TRACTION ENGINE AT THE 





SMITHFIELD 


SS eee 


SHOW. 


CONSTRUCTED BY MESSRS. ROBEY AND CO. ENGINEERS, LINCOLN. 








In our last number, in the course of our account of the 
exhibits at the Smithfield Show, we mad «special reference 


to a portable engine and a 6-horse tracti o; engine, 
cultural locomotive, exhibited by Messrs. Robey and Co,, of 
Lincoln. Of the latter of these engines we now publish en- 
gravings which will explain the peculiarities of the design. 
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flare of Prraors & Levers 





Lleution & Prion & Levers 





As we remarked last week, Messrs. Robey, to relieve the 


boiler of the strains due to the working of the engine, have | ; : 

or agti- | interposed between the cylinder and the crankshaft a cast- | eomesed. Se gee 
iron bedplate, one end of this bed forming the cylinder cover 

| while the other carries the crankshaft plummer blocks. In 

| the case of their portable engine, where the cylinder is over 





| the firebox end of the boiler, the crosshead guides and the 
exhaust pipe are cast solid with the bedplate, while the latter 
takes a sliding bearing at the crankshaft end upon two 

| brackets fixed one on each side of the boiler, one of these 

| brackets having the pump made in one piece with it, In 

| the case of the traction engine the bedplate has the cross- 

| head guides cast solid with it, while, as in the case of the 

| portable, the bed from its shape forms a receiver for any oil 
dripping from the moving parts. 

In the traction engine the expansion of the boiler is ac- 
commodated by leaving the crankshaft end of the bedplate 
free to move between the horn-plates, it being held to them 

| by a plate on each side, These plates aro made fast to the 
bedplate, and slide horizontally in slots cut in the horn- 
plates. The horn-plates reach the whole depth of the fire- 

| box, and are deeply flanged outwards, on both sides, for 
strength, and for attachment to the boiler aod water tank. 
The second motion shaft is carried in a U-shaped casting let 
into the horn-plates, and stretching between them, acting 
thus asa stay and distance piece, The main axle is also 
carried by the horn-plates, which also form the sides of a 
part of the water tank, The usual arrangement of steerage 
gear is modified, the chains being attached to the extreme 
ends of the axle, by means of grooved castings, so curved as 
to keep the chains tight in all positions, and facilitate steer- 
ing. The leading wheels, it will be noticed, are set to a 
narrower gauge than the driving wheels. The engine is 
very completely equipped, having water lifter (injector ty pe) 
for filling the tank from roadside ditch, Ke. 

The driving wheels have the arms arranged in two rete, 
each set of arms being welded to a plate at the centre, which 
is bored out and fitted with the boss, the rivets holding it 
up, thus having no shearing strain on them. Dy the arrange- 
ment of the arms in sets, if one arm gets broken the whole 
setcan be removed and a new arm welded on, which is im-~- 
possible if the arms are cast in the boss. 

The engine is fitted with two speeds, and the arrange- 
ment of the clutches is shown by the detail views. It is also 
provided with a neat form of high-speed governor for use 
when the engine is employed for thrashing, &c. 








PeTerHEeaD Harsovur.—The dispute which has so long 
| existed in connexion with this harbour has now been 
| amicably settled, and the new harbour Bill will be duly 
| lodged this week. It provides for the payment out of the 
| harbour rates all the expenses, amounting to about 12,0001., 
oting and opposing the Bill of 1875. 
The leading works to be executed under the Bill are the 

new breakwater at the south harbour, and a pier or jetty 
near Keith Lodge. The work to be first executed is in the 
new tidal harbour of Port Henry. 
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THE SPEED OF SHIPS. 
To rae Eprror or ENGINEERING. 

Str,—In a recent issue you say, “ The question of ob- 
taining high speeds in circular ships is one likely to perplex 
naval architects for a considerable time to come, unless 
the Russians. or some other foreign power, undertake the 
constraction of a vessel of this type carrying very power- 
ful engines, and intended to put the question to the actual 
test of praetice.”” ‘The only hope we have of seeing much 
light thrown on the subject is in the event of Mr. Fronde 
submitting the question to experimental analysis and con- 
ducting with eircular models one of those exhaustive series 
of experiments for which he has become famous in the 
scientific world.” 

It appears to me that the question of speed pertaining to 
a circular ship, or in fact any other form of ship, is one of 
easy approximate solution, nowise problematical, and re- 
quiring beforehand no experimental analysis by model, 
but simply a pen and paper calculation of force and resis. 
tance of the simplest and most positive kind, when the pro- 
per formul@ are once adopted and the subject treated in ac- 
cordance with its surrounding circumstances Though 
experimental analysis is often most valuable, it is some- 
times a dangerous tool to handle for the reason that 
almost invariably a scientist is bound to find a canse for 
a result, which he will promulgate to the world ; if correct 
he does a grand good, but if wrong he sets the world back 
for years probably, so great is his influence and so readily 
is be quoted as authority ; it is about as easy to deflect the 
Gulf Stream out of its course as it is to stop a popular error 
before it has run its race. Experimental analysis is ex- 
cellent to prove or disprove a theory, but not to find one. 

Though not an authority in naval matters, I am disposed 
to be very critical on this question of speed, and put down 
my ideas in the most positive and emphatic but kindliest 
manner, endeavouring to avoid all ambiguity and make 
plain what has hitherto been considered a variable mystery, 
and if I fly to a height beyond my sustaining power I must 
pay the penalty by a corresponding fall, well knowing the 
risk of attempting to criticise a paper I have never even 
read beyond the preamble or text of a few lines taken from 
your paper of the 19th of November, and quoted by you 
from Mr. Froude’s address before the Mechanical Section 
of the British Association, ‘‘ On the Resistance offered to 
the Passage of Solids through Fluids,’’ as well also in 
criticising Mr. Reed and the naval and shipbuilding fra- 
ternity in general, of whose arguments I know nothing 
whatever, but simply assume they are wrong because they 
treat as a mystery what should appear plain*® 

I would not assume to be so bold in treading in paths I 
have so little explored, but for the fact that I heartily wish 
to avoid distracting my mind from matters more important 
to myself by making a study of the subject ; besides, if I 
delay till I get the details of the various arguments on the 
subject, | may say nothing at all from personal causes 

olely 

By your quotation from Mr. Froude’s address, before 

mentioned, you say, ‘‘ He reduces this resistance to three 
items,"’ viz., “* surface friction,’’ “‘ eddy resistance,’’ ans 
‘wave resistance In the case of the Greyhound, a 
copper-bottomed ship, at a speed of 10 knots. surface 
friction amounted to 58 per cent. of the whole.’ If these 
quotations are correct and represent the text of Mr 
Froude's paper, then I think I fully comprehend it (if they 
are not correct, then you, as the original quoter, must share 
the responsibility with me) 

Che first item, ‘‘ surface friction,”’ I take it refers to the 
friction of the water against the immersed portion of a solid 
or the hull of a vessel, as it passes through the water, the 
other two items are plain enough 

Now, Sir, with the most sincere respect for Mr. Froude, 
[ wish to say he has committed an error of omission as well 
18 Commission, inasmuch as there is a fourth item of resist- 
ance to a ship moving through the water, which more than 
equals all his three items together, and it is on account of 
this fourth item that neither the Russians norany one else will 
ever live to sce Mr. Reed’s prophecy fulfilled. As quoted by 
you in one of your issues, when referring to circular ships 
he says, Phat such ships may and will be made with the 
quality of high +peed Phis fourth ‘*item’’ is hydrostatic 
pressure or difference of the water levels of the fore and 
aft part of a ship moving through the water, and which is 
always in direct ratio with the speed of the ship 

While in Canada the early part of this year I chanced to 
pick up a stray serial number of a work on shipbuilding, 
published by subscription by a noted shipbuilder and cele- 
brated writer on naval affairs, a Mr. Griffiths, of New York, 
who is taken as good anthornty, | learned, by almost the 
entire shipbuilding interest of the United States and Canada 
so 1t 1s fair to presume that any error emanating from so 

igh a source woald be accepted as a fact in that part of 
the world, especially when no effort is made to disprove it, 
and if it can stand as a fact in so large a community as is 
in North America, w iy not also in Europe as well But 
of this I have no proot beyond the fact that the yuestions of 
speed and model appears to be mysterious ones here as well 
as elsewhoer 

Mr. Griffiths is a great advocate for shallow dranght 

easels for high spe d on the I rinciple that the dee per below 
he surface of the water, the greater the pressure, and con- 
equently the greater the resistance a deep draught vessel 
has to overcome in its movement through the water. This 
reasoning is wrong, because if the resisting pressure to a 
vessel's progress is 10 lb. to the square inch low down under 
her bows, it is balanced by an equal pressure on her stern 
forcing her ahead, and these pressures on the same line of 
depth are always equal so far as Mr. Griffiths’ argument 
goes, for he has only touched the key without sounding the 
note, otherwise I think he would advocate deep draught for 


* Please excuse the egotism. for it is only employed in 
order to make this short paper more striking. 





speed instead of shallow dranght and large beam, large 
beam giving advantages in many cases in the way of stiff- 
ness, stability, &c., but not in speed or motion as related to 
hydrostatics. 

It seems apparent that high speed is expected to be got 
out of cireular ships on the principle of Mr. Griffiths’ argu- 
ment, as it is difficult to find any other reason ; certainly it 
will not do to put three times the proportionate amount of 
power in such a ship over any other, and then claim high 
speed, though even if such excessive power was put in it is 
doubtful if the speed would equal anything like what is 
called a fast ship. 

It is well known that as a vessel moves the water is filled 
up under her bows to a height in accordance with her speed 
and model; the water also fails to gather up or close in 
behind her stern instantaneously after her passage, for which 
reasonis formed a slight hollow also in accordance with speed 
and model; these two facts constitute the most important 
elements in connexion with speed, and to these alone are we 
entirely indebted for the beautiful lines and graceful curves 
we so often see in our first-class vessels. 

If there was no consequent effect following the piling up 
of water under a ship’s bows and deflecting it from her stern, 
beyond the fact that it was merely a few tons of water 
more or less that the ship had to contend with, a captain 
might clap on his sail or steam and snap bis fingers at rail- 
way speed, for he could probably make just as fast time, 
but unfortunately for maritime speed there is a most weighty 
and important consequent effect on this “‘ piling up’’ or 
changing the water level, and this effect is the hydrostatic 
yressure that has failed of being taken into consideration 
hitherto. That this pressure is a virtual barricade to a 
vessel's speed, and is more or less effective, according to 
the model, I will endeavour to show. 

In ratio witha ship’s beam, speed and model, is the water 
»iled up before her and delayed from instantly closing in 
vehind her to re-establish the natural level of the water ; 
the length, or, more properly, the width of the beam and 
the speed together decides the height to which the water 
will be rolled up, modified by the sharp or bluff lines of the 
bow ; the inverse is the effect at the stern ; the apex of this 
roll of water under the bow is directly in line of the longi- 
tudinal axis of the ship, gradually inclining downwards till 
beyond a short distance from the side lines of tne ship ; ac- 
cording to the speed and model the apex may be in altitude 
from the smallest part of an inch to some few feet, 
gradually sloping off to the sides, the width of the roll of 
water being in ratio with its height, but this width has 
but small effect in regard to hydrostatic pressure im- 
peding the progress of the vessel’; the inverse of this condition 
of water pertains to the hollow behind the stern. What- 
ever is the altitude of this roll of water in any part of the 
transverse section of a ship, it gives a proportionate in- 
creased back pressure against her bows, from the top of im- 
mersement to her bottom over and above that pressure due to 
the level water, while at her stern, according to the altitude 
of the depression of the water, a proportionate amount of hy- 
drostatic power for forcing the ship ahead or balancing the 
natural pressure at her bows, below what is due to level 
water, is lost; these two powers must be added together to 
get the great resistance to movement or speed a ship has to 
contend against, and if nicely calculated it is believed they 
will represent from 80 to 90 per cent. of the propelling 
power of a vessel, surface wave and eddy resistance in the 
order named making up the balance. No matter what the 
beam or what the draught of the vsssel is, the extra 
back pressure on cach square inch of her cross section 
is proportionate to the height of the roll of water under 
her bows; the loss of pressure at her stern is propor- 
tionate to the depression below the water level; but 
it must be remembered the greater the beam the greater 
the impr diment does the water find in getting clear 
of the vessel, because of its having to travel a greater 
distance to clear the sides, during which time it is sub- 
ject to two distinct motions, viz., being forced continuously 
ahead by the ship and its own inclination to the side; 
his difference of water levels is a difficult affair toaccurately 
measure, as it virtually causes a moving ship to travel up 
bill as it were, causing the ship toassumea tangent between 
the levels, thus losing the level base line ; but for the sake 
of argument take the model of the Admiral Popoff, which 
has 120 ft. beam and 13 ft. draught, equalling 224,640 square 
inches cross section; as a matter of guesswork I should 
judge a speed of 6 knots would roll the water up under her 
bows to an apex of at least 12 in., tapering off to 2 in. or 
Sin. as it left her sides, equalling, say, an average height of 
7 im. or Ib. of Increas 1 pressure against each square inch 
of her transverse section ; it it well known that hydrostatic 
pressure is in accordance with the height or weight of a 
column of water. and here is 7 in. increased height lying 
directly against the bows of a ship exerting its pressure in 
all directions excepting upwards ; this is indisputable. Now 
to this increased pressure against the forward cross section 
must | added the loss of pressure against the aft cross 
section caleulated in the same manner, and we have 
4,280 square inches at }1b. pressure or | lb. pressure on 
224,640 square inches equalling a static pressure of about 
10) tons. How this compares with ber actual power I will not 
undertake to solve, for [ have only assumed these figures 
for argument sake, though I believe they will not be far out 
of the way 

The conclusion of this is, if her beam was reduced to about 
40 ft., and her draught and length increased sufficiently to 
make up her 3500 tons displacement, giving her graceful 
lines, that this difference of water levels would be less than 
one-half, thereby immediately more than doubling her speed 
with the same amount of propelling power by reducing 
the uncompensated hydrostatic pressure. 

It is well known that many of the fishes of the sea make 
a speed of 40 to 50 miles per hour. I would undertake to 
show that they meet with no unnecessary waste of propelling 
power, because of this hydrostatic resistance, but must 
defer taking more of your space at present. 





In conclusion, lack of speed in a war vessel makes her 
quite defenceless, no matter what her armour may be, by 
reason of her being an easy prey to torpedoes and rams. 

Smiall vessels, high speed, and plenty of torpedoes seem 
consistent with the progress of the present age. 

Most respectfully, 
Henry F. Knapp, C.E. 


70, Cornhill, December 7, 1875. 








STEAM ECONOMY IN PUMPING ENGINES. 
To THE EprTor oF ENGINEERING. 

Srtr,—Mr. Oxford claims for the compound rotative 
engine as advantages over the compound differential en- 
gine : 

1. A greater ratio of expansion. 

2. A greater piston speed. 

3. Less clearance. 

4. Absence from pauses. 

5. Less complication of valve gear. 

I think it was very clearly shown in your very able 
article that a twelve-fold expansion could be realised in 
the differential engine, although I am not so sure that 
you would advocate it for economy’s sake, with steam 
of 57 lb. absolute pressure. I have had almost all grades 
of expansion in practice from sixteen-fold downward with 
varying conditions of load, but would never employ a twelve- 
fold expansion in constant work with any ordinary steam 
peas becanse I do not think it would be economical to 

0 80. 

2. Greater Piston Speed.—TI fail to see the force of Mr. 
Oxford’s argument. The piston speed, if the engine is 
coupled direct to the pump, is limited by the speed at which 
the pump may be driven with the best effect. I do not 
see anything ~ © to prevent the engine going at double the 
speed. It is scarcely logical to say that, because a stream 
of water has been found to run at 100 ft. per minute, 
therefore all streams are incapable of running faster. The 
engine your correspondent instanced generally runs at a 
much greater speed than that named. Sometimes the 
stroke of the piston is made longer than the stroke of the 
pump, and then the piston speed is relatively increased ; 
the quadrant being made with arms of unequal length. The 
same can be done with the rotative engine, both are there- 
fore on a par as regards piston area. It is, however possible 
to get a greater piston speed with the rotative engine by the 
use of gearing, but I think all mining engineers will agree 
with me that gearing is not suitable for heavy pumping. 

3. Less Clearance.—The engine named by your corres- 
pondent was employed in sinking, and it so happened that 
a longer stroke could not be had because of the position of 
the working barrel. I have engines working with 4 in. 
clearance without banging pieces, but if you will calculate 
the loss from even 2 in. clearance you will see that it is 
not serious. There is a very great advantage in being 
able to work an engine at varying strokes in sinking opera- 
tions. 

4. Absence from Pauses.—This is an important question. 
With a pause the valves work without slip and without 
shock. Each individual stroke is an isolated operation, its 
imperfections do not affect the succeeding stroke. If the 
engine makes a stroke without encountering the resistance 
of the column, there is no surplus energy to be carried on 
to the next stroke to endanger the pump. At the Erin 
Colliery, Westphalia, there is a compound differential 
engine with 35 in. and 60 in. cylinders by 6 ft. stroke 
forcing against 920 ft. columns, without any air vessel, 
and at 12 double strokes per minute one can searcely hear 
the pump valyes at work. That engine often works with 
the full load on one side of the piston only, and I maintain 
that if it had had a flywheel it would have come to grief 
under such a condition of working. 

Makers of rotative pumping engines (for high lifts 
especially) often provide the pumps with small multiple 
valves to obviate the difficulties they meet with in the use 
of large single valves. I know under very favourable cir- 
cumstances valves may be worked with but little pauses, 
but as you justly observe, the pausing is a condition neces- 
sary tothe pump, not to theengine. In mining operations it 
is often of very great importance that the engine should have 
a pausing gear. If the pumps are not thoroughly in order 
(and they seldom are), and there is but little water to 
pump, it is necessary that the engine should make a sharp 
stroke and then panse, otherwise the water would never 
be lifted. 

Lastly, the objection to complication of valve gear. The 
whole of the gear for a 300 horse power engine does not 
weigh one-half that of the connecting rod alone of a similar 
sized rotative engine, and has scarcely a greater number of 
parts, nor does it require one-half the attention or expense 
to keep in order. Taking it all in all it may be safely said 
that the rotative engine for a given power weighs 40 per 
cent. more than its rival, and the foundations required are 
40 per cent. more costly. 5 

Apologising for oceupying so much of your space with 
arguments which are virtually embodied in your editorial 
comments on Mr. Oxford’s letter, 

I am, Sir, yours obediently, 
Henry Davey. 

Hyde Lodge, St. John’s-Hill, Leeds. 

December 13, 1875. 

P.S.—The 400 ft. lift and the great length of pipe named 
by Mr. Oxford present no difficulty worth consideration 
compared with that of forcing to a height of 600 ft., 
900 ft., and 1000 ft., and many differential engines are 
dealing with such lifts with as little difficulty as that ex- 
perienced with the 400 ft. lift, and without air vessels. 








Car Buripine ry THE Unirep States-—The Wason 
Car Company of Springfield, Massachusetts, expects to keep 
from 500 to 800 men employed during the winter. This is 
a larger number than om. 
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RAIL JOINTS. 

To THE EpiTor oF ENGINEERING. 

Sir,—I am pleased to see that you have taken up the 
subject of giving increased strength to the ordinary form of 
fish joint, and that your views so thoroughly accord with 
my own. 
‘Mr. Sandberg, whose paper you comment upon, gives at 
considerable length the result of certain experiments, and 
illustrates several old designs of rail joints, together with 
one that, it would appear, he imagines to be of new design, 
and to which he calls special attention, not only for its 
creat additional strength, but on account also of its extreme 
simplicity. 
In your article you speak in favour of this particular form 
of joint, and hope the manufacturers will not put any diffi- 
culty in the way of its production ; on that point I can at 
once relieve your mind, and I am surprised that Mr. Sand- 
berg has not in bis experience met with the identical joint 
at various works where, for the last five years or more, it 
has been extensively manufactured. 








I refer to the deep fish plates with the sides extending 
below the bottom of the rail, and adapted both to the double- 
head and flat-bottom sections of rail. 

Seven years ago I designed this joint, and had it tested 
at Mr. Kirkaldy's against the ordinary section of fish- 
plates with the most favourable result, and during the last 
five years large quantities of them have been rolled at 
various works both in tron and steel, and I shall be glad to 
give any one the names of the firms who have rolled them, 
one firm alone having supplied upwards of 1200 tons and 
just completed a considerable order. 

You will therefore understand that all the difficulties, 
if there were any, attending the manufacture have long 
since been got over; and I can further say that practical 
experience has proved it to be a most excellent joint. 

I enclose an exact section of the rail and fish-joint as 
laid on nearly the whole of the Great Southern Railway 
of Buenos Ayres, and I shall be glad if you will illustrate it 
in your next edition. 

I am, Sir, your obedient servant, 
James LIVESEY. 

9, Victoria Chambers, Westminster, December 9, 1875. 


To THE Eprror or ENGINEERING. 
Sir,—We notice in your issue of 3rd inst. an editorial 
article and the reprint of a paper by Mr. Sandberg on the 
subject of deep fishplates especially as adapted to flanged 
rails, and some doubt is expressed as to whether mamufac- 
turers might not put difficulties in the way of production. 
We would wish it to be known that we have made con- 
siderable quantities of the Livesey deep fishplates of the 
same form as Mr. Sandberg recommends, and have only 
just completed a large order for them, so that so far as we 
are concerned there would be no difficulty in their mannu- 
facture, as we are prepared to take orders for any quantity 
to any section of flange or double-headed rails. 
Ve are, yours respectfully, 
The Darlington Iron Company (Limited), 
pr. THos. BARNINGHAM. 
Darlington, December 15, 1875. 





SCREW PROPULSION. 
To THE Eprror oF ENGINEERING. 

S1r,—There is no doubt that had the propeller of the 
Deutschland not broken when trying to back the vessel 
from the sand-bank, both ship and passengers would have 
been saved. It is well known that the sterns of screw 
ships in general draw several feet more water than the 
bows in order that the screw may be of sufficient size to 
obtain denser water, which is there perfectly unprotected, 
and must come in contact first when the ship gets into 
shallow water. A few months back some trials were made 
on H.M.S. Bruiser, fitted with a casing over the ro 
to protect it, which was generally published, and it also 
possessed several other important advantages, viz., in- 
creased speed, doing away with the disagreeable vibration 
which is caused by all serews when worked in open water, 
and the racing of the engines in a heavy sea, whieh gave 
most satisfactory results in every respect. eg 

if these trials and reports were correct, some provision 
onght to be instituted to compel all passenger screw ships 
to adopt that or some other effective plan to protect their 
serew propellers where so many lives and so.much property 
is depending on the safety of a single screw propeller, 
which in a general way is made from cast iron, and that 
in some cases not of the best. If all the wrecks and 
loss of life that have been caused through the breakage of 
serew propellers in the last few years were recorded, it 
would draw much attention to this dangerously unpro- 
tected and most essential part of the machinery of a steam- 
ship. 
g I am, Sir, your obedient servant, 
A WELL-WISHER OF THE SCREW PROPELLER. 

The trials referred to having been made on one of Her 
Majesty’s ships under the eo parpemeng and direction 
of the naval officials, it would be very desirable if the 


SURFACE CONDENSATION, 
To rue Epiror or ENGINEERING. 
Str,—I have been much interested in reading your 
account of the experiments on surface condensation carried 
out by Mr. Nichol. The extent to which the rate of flow of 
the cooling water affects the transmission of heat might, I 
think, be easily ascertained by inserting rods of various 
diameters along the centre of the tube, thus varying the 
sectional area of the tube, and, therefore, the velocity of 
the water without altering any of the other conditions. 
Trasting that Mr, Nichol will extend his useful experiments 
on this subject, 
Iam, yours respectfully, 
Manchester, December 11, 1875. W. iB. 
(‘The experiment suggested by ‘‘W. B.”’ might be worth 
trying, but it would not give the information required as to 
the influence of velocity of flow through ordinary condenser 
tubes, as the circulation amongst the particles of their 
annular film of water would differ materially from that 
taking place in a tube flowing full. Moreover, in practice 
it would of course be inaponstile to employ central rods in 
small tubes like those used in surface conde 
NOTES FROM THE SOUTH-WEST. 
Opening of the Coleford Railway.—Coleford was on 
Thursday en féte, the occasion being the opening of the line 
constructed by the Severn and Wye Railway Company, for 
porssnger service to that place. This is one of the several 
ines promoted by the enterprising Severn and Wye Rail- 
way and Canal Company, who have not only linked the 
Severn and the Wye for passenger locomotion, but have 
also completed their line to the principal town of Dean 
Forest. The Act for the present extension was passed in 
1872. The works were commenced in the following year, 
and the line was opened for mineral traffic in July last. 
The new railway runs parallel to the company’s Milkwall 
tramway, as far as the Easter Mine pit, and thence passes 
through fields to the town of Coleford, its length being 
only 3) miles. On leaving the junction at Park-end, it 
runs near Whitemead-park, and skirts the side of Biston- 
bury-hill, affording peeps of some of the prettiest sylvan 
scenery in the Forest. Thence it passes through stone 
quarries which have supplied the material, to a large extent, 
with which the Bute Docks at Cardiff, and other important 
works in the Bristol Channel, were constructed. Leaving 
the quarries, it crosses, the turnpike-road near the 
Futteral, and by a long sweep passes the now silent build- 
ings of the late Titanic Steel Works, and reaches the Milk- 
wall station at the junction of a branch which will serve 
extensive iron ore mines. Descending a gradient of 1 in 
5), the line terminates at the Coleford station. Messrs. 
Robinson and Adams, contractors, of Bristol, carried out 
the works, under the direction of Mr. G. W. Keeling, the 
engineer of the Severn and Wye Railway Company. 
Nantyglo and Blaina Iron Works Company (Limited). 
—In 1873 this company raised 396,000 tons of coal ; in 1874 
they raised 435,000 tons ; and in 1875, 560,000 tons. The 
company has all the appliances for bringing its output up 
to 750,000 tons per annum. 
Improvements at Cardiff—At a well-attended meeting 
convened by the Mayor of Cardiff, and held in the town- 
hall on Monday night, Mr. Collett proposed a scheme for 
making new streets in the town, and altering some of the 
improvements suggested in the Cardiff Improvement Act. He 
also strongly urged the Cardiff Corporation to endeavour to 
induce the directors of the three local railway companies to 
meet together and determine upon erecting a central 
station for Cardiff, and further to induce the Great 
Western Railway Company to raise the bridge in Bute- 
street so that the street may be restored to its original level. 
The mayor expressed his disapproval of the scheme sug- 
gested, because of the enormous outlay it would involve, and 
of the difficulty the Taff Vale and Great Western Com- 
panies would experience in carrying out what was recom- 
mended. The meeting endorsed the views of the mayor. 
The Severn Bridge.—The works of the Severn Bridge are 
progressing rapidly. The cylinders for nine of the piers 
have been sunk through the sand to the rock, and some of 
the girders are ready for erection. The earthworks of the 
approaches on both sides of the river are also progressing. 


Bristol.—There is a movement on foot in this district for 
manufacturing iron by Siemens’ direct process, for which 
the local ore is said to be specially suited. 

Connah’s Quay.—A company bas been formed to supply 
water and gas, and gas products, to the neighbourhood of 
Connab’s Quay, Flintshire. It has been registered with a 
capital of 10,0001. in 101. shares. 

Mountain Ash.—An agreement drawn up by the Con- 
ciliation Board, posted at the pits of Messrs. Powell's 
Duffryn Company, and of Messrs. Nixon, Taylor, and 
Company, is being signed by the men generally ; and, as 
far as we can ascertain, they have every confidence in the de- 
liberations of the council, whatever the result may prove 
to be. 

Shipbuilding at Newport.—It is stated that some North 
of England capitalists contemplate the establishment of ex- 
tensive shipbuilding works upon property belonging to the 
Newport Alexandra Dock Company. 

The Welsh Iron Works.—The Ebbw Vale Company bas 
received an order for iron and steel rails for a line in the 
South of England ; the same company has also secured an 
Indian contract. The Tredegar Iron Company has five 
furnaces in blast, but its mills are not doing much. The 
Rhymney [ron Company has six furnaces in blast. 











Srery Rais UPON THE BALTIMORE AND Oxn10.—In 
the year ending September 30, 1875, the Baltimore and 


rs.—Ep. E.} | 


| GERMAN yarn — MINING INDUSTRIES. 
Report from the Engineering Offices of Franz 
Barromwaacw, Dissetdo 4 
Diisseldorf, December 13, 1875. 

Tue question of trade protection in Germany, finally 
discussed in the German Reichstag on the 7th inst., is one 
that has occupied a leading position in all commercial 
circles, and the newspapers. By the decision arrived at by 
a large majority, after a hot discussion in the Reichstag, 
the existing import duties on iron will cease to exist after 
the expiration of another year, and this in spite of earnest 
representations and petitions from ironmasters, mine- 
owners, manufacturers, aud industrial institutes, from all 
parts of the country, begging for at least more delay, and 
a temporary preservation of their interests, 

The decision of the Reichstag has, at least, ended suspense, 
and the uncertainty which has so long paralysed enterprise. 
On the 1st January, 1877, merchant and manufactured 
iron of all kinds, such as rolled bars, wrought and cast iron 
in all forms, machinery, tools, boilers, &c., will be imported 
free of duty. Should the opinions expressed in the 
numerous petitions above referred to be correct, this measure 
will strike a death-blow to the most important of German 
industries. I do not at all take this gloomy view. The 
German iron trade is miserably depressed on account of the 
small demand, and the persistency with which large manu- 
facturers have overstocked the market, and from the 
reaction due to the great inflation of trade a short time 
since, 

Most consumers have no idea of the real influence of the 
import duty, and believe that after it is removed, they will 
be able to purchase iron at a reduction of 50 per cent., and 
for this reason very large orders are kept back till the 
period of free trade arrives, and this again causes further 
stagnation. But when this time comes, the pressure of 
buyers will probably force prices even above the present 
figures, and large business will be done after another year of 
probable dulness. 

Germany receives by far the largest part of the metal for 
castings from England, because the qualities and prices are 
more suitable, and even Belgium, which often rans England 
hard, is a large purchaser of Scotch pig. This demand in 
Germany has been recently increased by the extension of 
the Bessemer steel manufacture, and as the country is so 
largely dependent on England for this industry, I do not 
anticipate much injury to trade in this respect. On the 
other hand, German rolled bars and wrought iron being of 
better quality than that made in England, will always com- 
mand the preference. 

What is most essential for a restoration of trade prosperity 
in Germany, is a complete reform in the matter of transport 
charges, which are at present shamefully oppressive and 
especially for short distances. The railway companies 
consider that, by allowing considerably reduced tariffs for 
long distances, they promote German industry, but they do 
not consider that before the raw materials can be manu- 
factured, they have to be carried repeatedly by railway. 
That the German iron trade should have remained in a 
state of deep depression, while these questions were discussed, 
is only natural, and no improvement can yet be noted. The 
coal trade is, however, very active, with strong demand at 
high prices, but unfortunately the railway companies are 
not able to provide efficient transport, and if the iron trade 
were equally good, this difficulty would be greatly increased. 
Investments in coal mines and coal concessions continue to 
be sound, and after the traffic regulations are adjusted, 
which appears to be a very difficult and tedious work, a 
period of prosperity both in the iron and coal tvades will 
arrive, which can hardly be subjected again to perivds like 
the present, or if they do arrive, at least they will be more 
easily borne. 





‘ 


Deer DrarnaGE For ApeLarpe-~—The City Council of 
Adelaide, South Australia, has ordered surveys to be made 
for a main sewer from Adelaide to Henley Beach. 





Tue Lats Mr. W. B. Hack.—We regret to record the 
death of Mr. William Boughton Hack, for so man years 
the able engineer to the West Middlesex Water Works. 
Mr. Hack first became connected with the West Middlesex 
Water Works Company in 1836, and in 1852 he sneceeded 
Mr. William Tierney Clark in the position of engineer. 
Mr. Hack died at his residence, Hammersmith, on the 
8th inst., after a few days’ illness. He was 69 years of age. 





NorTHERN RaiLway or Cansava.—An extension of this 
line to Gravenhurst has just been opened for traffic. The 
extension runs through a rocky country and ite constrac- 
tion has been a matter of some difficulty, In many places 
high rocks have been blasted, and at one point the sides of 
a cut almost touch the carriages. At other places the soil 
which has had to be dealt with is rather treacheronsly 
sandy. However, travelling on the extension is said to be 
smooth and easy. 





CANADIAN StEEL—The Steel Company of Canada 
(Limited) is stated to be now carrying on a large business. 
‘The directors purchased from Sir Hugh Allan and others 
the property known as the Acadian Iron Mines, at London- 
derry, in the county of Colchester, Nova Scotia, near the 
ial Railway. The company’s capital is 2,500,000 
dols., and the chairman and ruling spirit is Mr. Siemens, 
one of the firm who manufactured and laid the Direct 
United States cable. We forbear for the present from 








Ohio Railroad Company laid 5526 tous of steel rails upon 





published reports were confirmed by the Admiralty.— 
Ep. E.]. 


its main line. 


giving further particulars as to the company. 
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THRASHING AND FINISHING MACHINE. 


CONSTRUCTED BY MESSRS. WALLIS AND STEEVENS, ENGINEERS, BASINGSTOKE. 








4, ee 
2 va*™ 
iF 2228 : 


OUST SPOUT ; 


We illustrate above, by a longitudinal section, a thrash- , 
ing and finishing machine of the type manufactured by | 


Messrs. Wallis and Steevens, of Basingstoke. The corn 
is fed into the machine through the opening A, which is 
provided with an adjustable mouthpiece B for increasing or 
diminishing the size of A according to the description of 
corn being thrashed. The drum C is mounted on a steel 
spindle, and is built up with wrought-iron bars and rings, 
and six or eight ash beaters, according to the size of the 
machine, faced with iron beater plates. The concave 
D is of wrought iron, and is provided with adjusting 
screws E E and hinges F, to regulate the distance between 
the beater and the drum. The thrashed-out corn passes 
through the openings in the concave, and is led by the 
frame G on to the top shoe L. The straw shakers H H 
are worked by the crank I, each alternate shaker being 
attached at one end or the other to the links J J, turning on 
the centre K. In the shoe L is fixed the mahogany per- 
forated riddles M, which separates the cavings from the 
corn. This and the lower shoe is driven by the riddle 
crank N. To the lower vibrating shoe O the first winnow- 
ing machine P is fixed, and both shoes are suspended from 
the frame of the machine by the spring hanger Q. 


grains of corn, poppy heads, &c. 
the spout S to the elevators. In the bottom of this spout 
is a third riddle for separating any small seeds remaining. 


The blast is produced by the fan T, and the strength of | 


the blast is regulated by slides according to the class of 
grain being thrashed, and by this regulation and by raising 
and lowering the flaps U, the whole of the chaff can be 
blown away without carrying any of the corn with it. The 
elevator V either raises the corn into the barley awner W, 
or takes it direct into a second winnowing machine without 
its passing through the barley awner. 

The blades of the barley awner are of steel, and are at an 
angle so as to throw the corn out through the upper side of 
the casing. By raising the valve 8, the corn will fall on 
the slope board T instead of on the valve, and so passes 
direct into the second winnowing machine without going 
through the awner. 
last-named operation is not required for several kinds of 
grain. The second winnowing machine marked Z has a set of 
hardwood riddles for thoroughly separating any chaff, &c., 
from the grain that may be remaining. It is suspended toa 
spting hanger and driven by a connecting rod fixed to the end 
of the upper vibrating shoe L. A blast is furnished to this 
machine by a fan on the outside of the framing, in the 
position shown in the dotted lines behind the barley awner,. 
The chobs, &c., removed by the winnowing machine, are 
carried into a sack through a spout. Finally the corn is 
separated by a Penney’s screen into three different samples. 


INTERNATIONAL EXHIBITION, PHILADELPHIA, 1876. 


—The Lord President of the Council has been pleased to | 


rg Mr. A.J. R. Trendell to the post of Secretary to 
the British Executive Commission. 
connexion with peters exhibitions, is well and favourably 


known to British exhibitors. 


ari 7) 


In the 

first winnowing machine are placed an upper perforated | 
zine riddle marked “ blast riddle,” which admits the blast in | 
separating the chaff from the corn, and a lower riddle | 
marked ** bussey riddle,” for removing the husks containing | 
The corn is conveyed by | 


This arrangement is necessary as the | 


r. Trendell from his | 
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DETENT FOR INDICATORS. 

We give below a sketch of a very handy little contrivance 
now being fitted to Richards’ indicators by the makers, 
Messrs. Elliott Brothers. This contrivance, which has been 
patented by Mr. Darke, is arranged to control the motion of 
the paper dram of the steam engine indicator without the 
inconvenience, &c., of hooking and anhooking the cord. 

The engraving represents a Richards’ indicator in plan, 
with the “ Patent Detent’’—as it has been named—attached. 
C D is a small segment of brass pinned on the lower end of 
the ferrule which carries the pencil arms, and which there- 
fore moves with any motion of the pencil arms. The end 
D engages the nose of the pawl A, which pawl again engages 
a segment of a ratchet wheel B. A small spring F presses 
upon a pin in the pawl at G, and tends to keep the pawl in 
gear with the ratchet segment. 
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its stroke, and the spring of the drum consequently in 
tension, the cord being supposed to be in connexion with 
the moving engine. With every stroke of the engine the 
cord is therefore tightened and slackened, the slack being 


taken up with a little elastic placed in the cord between the | 


engine and the eye of the cord of the paper drum. 


Now the action is this: when a diagram is about to be | 


taken the pencil arm is moved to the position shown, and 


| the end of the brass segment C D gently presses the nose | 


of the pawl A at D; when the cord becomes tight by the 
motion of the engine, the pressure given by the spring of 
the paper drum upon the tooth of the ratchet B is removed, 
the pencil advances immediately towards H', the pawl takes 


) its movements with perfect smoothness. 


| the position as shown dotted, and the paper drum commences 











To stop it again 
it is, of course, only necessary to move the pencil arm by a 
backward motion, when the pawl again engages the ratchet 
and prevents the return stroke. On examination it will be 
seen that so long as the. nose of the pawl rides upon the 
brass segment C D as shown by the dotted position of both, 
that the indicator retains—and can be used in—its old 
form. 

The contrivance is one which will be found very useful, 
especially when taking cards from fast-running engines or 
under circumstances which render the card difficult of 
access for hooking and unhooking in the ordinary way, 








VicroriaANn Marine Surveyrs.—A return has been pre- 
sented to the Parliament of Victoria, Australia, showing the 
cost of marine surveys made by the colony during 20 years 
ending with July, 1875, inclusive. The expense of these 
surveys is approximately estimated at 57,9971. The west 
channel into Port Phillip has been surveyed three times ; 
the sonth channel and Hobson’s Bay have also been sur- 
veyed twice. 

GoriaTtTuM Bripar.—The five arches of the Goriattum 
Bridge on the south-west line of the Madras Railway 
were completely destroyed by a disastrous flood in October, 
1874. The bridge has now been permanently restored 


| and was reopened for traffic September 17, 1875. The 


bridge, as originally constructed, consisted of two parts, 
twenty-four 30 ft. skew arches, and five 30 ft. arches, 
separated by a small island. The island has now been 
removed, and the bridge is made continuous from bank 
to bank, the island aad the five arches having been re- 
placed by eight 30 ft. arches and a skew girder opening of 
35ft. span. The masonry of the new portion of the bridge 
rests on good sound moramboo, or on wells carried down to 
the morumboo at an average depth of about 21ft. below 
the bed of the river, having been carried down through 


| several alternate strata of sand and clay. The uninjured 


portion of the bridge, consisting of twenty-four 30 ft. skew 


arches, will be carefully protected. 


Tae Smoke Nuisance 1n Lonpon.—A deputation 


| headed by Sir C. Russell, M.P., Aldermen Lawrence and 


McArthur, with other gentlemen, waited on the Home 
Secretary last Tuesday, for the purpose of setting forth the 


| annoyances which bakers, tailors, and others suffer from 
| what they considered arbitrary action in the administration 


The indicator is shown with the paper drum at the end of | of the Smoke Nuisance Abatement (Metropolis) Bill. 


Mr. 
Harrison, a tailor in Sackville-street, stated that he had 
been summoned for creating a nuisance, when his furnace, 
previously approved of by the engineer of the police, was 
not actually alight. Other tradesmen adduced similar cases. 
Mr. Cross in reply observed that the instractions were to 
carry out the Act in as conciliatory a manner as possible. 
Delay was complained of in the issue of summonses long 
after the cause of complaint had , rendering it im- 
possible to get evidence as to the cause of the offence. Mr. 
Cross promised that in future earlier notices should be served, 
and that the Act should be carried out as leniently as 
possible. We may remark, by-the-bye, as proving that the 
summonses are not always late, that in one case not long 
ago the owners of a factory were summoned for allow- 
ing smoke to from a new chimney some days before 
any fire had been lit up! 
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ARCHER’S STONE-BREAKING MACHINE. 


CONSTRUCTED BY THE DUNSTON ENGINE WORKS COMPANY, GATESHEAD-ON-TYNE. 





MORGAN’S TUYERE FOR SMITH’S HEARTHS. 


We annex illustrations of a form of 
tuyere now being introduced by Messrs. 
Taite and Carlton, of London, with con- 
siderable success, it entirely dispensing with 
the use of water for cooling, while it is 
readily cleaned and kept in order. The ar- 
rangement consists, as shown in the engrav- 
ing, of a cast-iron chamber placed under 
the hearth, the upper part of this chamber 
being fitted at one end with a tuyere 
block having two openings or ports as 
shown. The blast enters this chamber 
on one side and becomes to a certain 
extent heated before being discharged 














through the ports. 

Within the chamber is a lever which 
can be worked by an external handle, 
and by means of which the ports can be 
cleared when necessary. At the outer end 
of the chamber also is a sliding door 
through which any slag or clinkers can be 
cleared out. We understand that with 




















these tuyeres the tuyere block does not 
melt nor get out of order, and that the fire 
only requires to be cleared out at each 
meal-time. We understand also that 
one experiment tried on Thursday, 23rd 
July, 1874, at the Great Western Loco- 
motive Works, Swindon, Wilts, between 
the water tuyere and Morgan’s patent, 











resulted in favour of the latter by 3 qrs. 
13 lb. coke in 9 hours, which would be a | 
saving at these works on the whole of | 
their forges of 6 tons 14 cwt. 1 qr. 18 Ib. 
per day, or equal to 2097 tons 2 cwt. 


} 
Pte 
per annum, quarters and pounds not || 











added, making allowance for stoppages, wee 
breakdowns, &c. Altogether the tuyere 
appears to be well worthy of notice. 








Spanisno Raruwayrs.—Official approval has just been 
given to the amalgamation of the Cordova and Seville 
Railway Company with the Madrid, Saragossa, and Alicante 
Railway Company, which is the largest undertaking of the 
kind in Spain. Some reduction in working charges may be 
expected from this course. 














w Coa Trape.—This trade has 
THe PENNSYLVANIA ee which 


shown so much activit J 
oceurred in the —— early in the year has been more 


CONE PLATE FOR BORING IN THE LATHE. 
By Josuva Ross, New York. 

For chucking shafts and other similar work in the lathe 

(to bore holes in the ends of the shafts, &c.), the cone 

shown in the sketch subjoined is the best 


the bolt B, which s machees yoke F gage oe the plate C 
tightly when the nut is screwed tight. The plate contains 
a series i 1, 2, 3, &e. (shown in section at 
D). The object of he pin B, where it carries the 


coning t! 

late C, is that the latter s' a ny chy olh s kin: 
hit and kave no play. The operation is to - t 
in the lathe, one end being provided with a driver, , or 
carrier, a ope on the running or line centre the 
lathe ; and the other end, to be ted upon, being 
in such one of the conical holes of the plate C as is of suit- 
able size; the distance of the stand A from the lathe 
centre is to be adjusted so that the work will revolve in the 
coned hole with about as much friction as it would have 





were it oot between both the lathe centres. Thus the 
conical hole will take the place of the dead centre of the 
lathe, leaving the end of the shaft free to be operated on. 
F F are holes-to bolt the standard A to the lathe shears or 
bed; and GG, &c., are taper holes to receive the pin G 
shown ip the sectional view. The object of these holes and 
pin is te adjust the conical holes so that they will stand 
dead trve with the lathe centres ; for if they stood other- 
wise, the holes would not be bored straight in the work. 
In the sketeh, hole No. 7 is shown in position to operate, 
the pin G locking the pet Cin that position. In setting 
the work, the nut on the pin B should be eased back just 
sufficiently to allow the plate C to revolve by hand; the 
work should then be put into position, and the pin G put 
into place; the standard A should then be adjusted to its 
distance from the liye lathe centre, and bolted to the lathe 
bed ; and finally, the nut on the pin B should be screwed 
up tight, when the work will be held true, and the cone 
plate prevented from springing. Care must be taken to 
supply the conical holes, in which the work revolves, with 
=" — quantity of oil, otherwise they will be apt to 
abrade. 








ARCHER'S STONE-BREAKER. 

WE annex illustrations of Archer's stone-breaking ma- 
chine as now made by the Dunston Engine Works Com- 
pany, of Gateshead-on-Tyne. Referring to the engraving 
it will be seen that the movable jaw is suspended from 
the upper end, the lower extremity being acted upon by a 
powerful lever receiving its motion from the cranksbaft 
driven by steam or other power. The spring formerly used 
to return the swing-jaw is dispensed with, and an eye-bolt 
running loosely through the lever and fastened by a hand- 
nut to the back of the latter entirely removes the annoy- 
ance and expense formerly caused by the spring becoming 
weak and useless. Another point to be noticed is that 
the connecting rod or link which connects the lever to the 
driving crank, is so made as to be capable of being 
lengthened or shortened as occasion may require, this end 
being obtained by inserting a liner of any required thick- 
ness between the two plummer blocks. la our sketch the 
two plummer blocks are shown connected by a pair of bolts, 
but in some machines an encircling strap fitted with a giv 
and cotter isemployed. Varying the length of the connect- 
ing link necessarily alters the position of the movable jaw, 
and regulates the size of the fragments to which the raw ma- 
terial is broken. Thus the same machine is available for 
several classes of work, while the horizontally fluted roller 
placed below the fixed jaw, effectually provents clogging, and 
assists in the delivery of the crushed substance. Should 
any piece of stone or ore escape the vertical flutes of the 
movable and fixed jaws, it would eventually become acted 
upon by the horizontal flutes of the roller and be broken 
into a cubical form, 

The motion given to the roller just mentioned is varied 
according to the kind of work to be done. When the ma- 
terial is to be pulverised, as in ore crushing, the roller is 
made to revolve regularly ; this produces a grinding action 
between the roller and the swing jaw, thus causing the ma- 
terial to be ground to a dust. But by an arrangement 
shown by the lower view in our engraving, this rotary 
motion can be made intermittent, it then occurring only 
during the return stroke of the lever, permitting and assist. 
ing the broken fragments to free themselves from the grip 
and fall from the machine free of dust. As will be seen 
from our engraving the arrangement consists of a strap 
placed round a sheave keyed on the axle of the roller. A 
pawl working on a pin connecting together the two ex- 
tremities of the strap has its outer arm attached to a rod 





The aggregate production to November 
this year amounted to 21,461 tons, against 
corresponding period of 1874 


from the crankshaft, the inner arm or pawl riding over the 
sheave when taking the backward motion, but directly the 
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forward motion is made (coinciding with the back- 
ward motion of the movable jaw), the pawl grips and 
fastens the band tightly around the sheave, causing the 
roller to revolve to the extent regulated by a set-screw and 
necessary for the class of work to which it has been put. 
This contrivance dispenses with the usual sieve, and 
causes the roller to break to a cubical shape the work 
it is set to, sufficient dust only being formed to bind the 
metal when spread upon the road. Machines, such as we 
have described, are, we are informed, in use by Messrs. 
Mowlem, But, and Freeman, of London, Sir W. G. Arm- 
strong and Co., of Elswick, and at other places where heavy 
and constant work has to be done. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday’s pig-iron{warrant 
market was steady, with prices ranging very little above 
or below 68s. 44d. per ton. On the following day sellers 
accepted 63s. 3d., and there were sellers over at that price 
it the close of the afternoon market. On Monday the tone 
was not quite so firm, and business was done at 63s. down 
to 62s. 10}d. There was no change in makers’ prices, but 
holders of warrants showed some disposition to realise, as 
they felt the general demand to be rather quieter. The 
warrant market was steady yesterday forenoon, and a 
moderate amount of business was done at 63s. and 62s. 104d 
cash, and 63s. one month fixed, closing sellers 63s., buyers 
2s. 1044. prompt cash. Little or no change took place in 
the afternoon. Only a small amount of business was done 
to-day, the forenoon prices being 62s. 9d. and 62s. 10d. 
prompt cash, and 62s. 74d. and 62s. 9d. one month fixed. 
Chere was practically no change in prices in the afternoon. 
rhe denned for makers’ iron is now much qnieter, and 
shipments are not so favourable as it was anticipated they 
would be, while the price of Scotch iron is proportionately 
so much higher than that of Middlesbrough as to admit of 
unprecedentedly large imports. There are still 114 blast fur- 
naces in operation in Scotland, as against 121 at the same 
time last year. The following are the official quotations 
for makers’ iron 

No. 1. No. 


8 » 8. 
G.m.b., at Glasgow om she 6 
Gartsherrie ,, .. ea 7 
Coltness en 
Summerlee - 
Langloan 9 
Carnbroe aah san ; 
Monkland “ 64 
Clyde pat 65 
Govan, at Broomielaw 65 
Calder, at Port-Dundas 75 
Glengarnock, at Ardrossan 70 
Eglinton a 64 6 
Dalmellington 99 y 
Carron, at Grangemouth ... 
Ditto, ditto, specially selected -- 
Shotts, at Leith ... ose ue 26 660 
Kinnell, at Bo'ness 650 620 
(The above all deliverable alongside). 
Bar iron one 81. Os. to Sl. 10s. 
Nail rods... bie Sei oo» 98. Os. 
Last week's shipments of Seotch pig iron amounted to 
8617 tons as against 9372 tons in the corresponding week 
of last year; and the imports of pig iron from Middles- 
brough into Grangemouth were 5620 tous, the increase for 
the year being 17,765 tons. 
The Coal Trade.—Many of the coal pits in the Glasgow 
districts and throughout the West of Scotland are kept 
pretty well employed, but in other instances the miners are 
not working above three or four days per week. Prices 
.re rather firmer for house and steam coal than they were 
a few weeks ago, but the shipments are falling off rather 
than improving. The coal trade a the most of 
fifeshire is very brisk at present, and the demand for all 
sorts, both by sea and by rail, is daily on the increase. The 
shipping business is extra busy for this season of the year. 
Che shipments last month at Charlestown on the Forth 
smounted to 18,821 tons, being rather more than three 
times the quantity shipped during the corresponding month 
last year, and the harbour is still well filled with vessels. 
the demand for household coal exceeds the supply, and a 
light advance in price was made at some of the collieries 
at the beginning of the present month; the other prices 
rule firm. A scarcity of railway wagons is still felt in the 
district, the supply at present being only about two-thirds 
the number required to carry away the output at the 
collieries. Should the trade continue good till the spri 
and there is every reason at present to believe that it will 
it is expected that the miners will be able to improve their 
position again. Inquiries are already on foot for next 
season's quotations. 


Sir John Hawkshaw.—It is stated that Sir John Hawk- 
shaw, as Royal Commissioner on the purification of the 
Clyde, has arranged to return to Glasgow on the 18th inst., 
to resume his investigations in connexion with the important 
work which he has undertaken. His inquiries will probably 
extend over two or three days. 

Ayr Harbour Works.—At the annual meeting of the Ayr 
Harbour Trustees, held a few days ago, it was to 
accept the offer of Messrs. Todd and Son, Leith, to con- 
struct gates for the mew dock at a cost of 31501. 

Progress of the Tay Bridge.—Nothwithstanding the 
severity of the weather great progress continnes to be made 
with this undertaking. The work done during the month 
of October was only about 10 per cent., and that done dar- 
ing November about 12 ng cent. less than that done during 
geptember, which was the month in which most progress 
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had been made since the beginning of the work. Another 
span was hoisted to the top of the piers in the middle of 
the river last week, and the first of the heavy brick blocks 
forming that part of the large piers between the bottom 
of the river and low water was successfully floated out and 
placed in position in the cylindrical foundation eespern 
prepared for it by sinking a 31 ft. caisson and filling it wit 

concrete. The operation was a difficult one—firstly, on 
account of the great weight of the mass, which amounts to 
nearly 200 tons; and, secondly, by the fact that great care 
has to be taken to the block accurately in the right 
position. These difficulties were greatly increased by the 
blowing of a strong north-easterly ze and a snow storm, 
which had its disadvantages even on shore, and made work 
in the river doubly difficult. At low water, however, the 
block was safely A ited, and the first of the large piers 
is now practically finished. It is intended to follow with 
these brick blocks at the same rate as the 31 ft. cylinder 
bases, so that the last one may be taken out — the 
latter part of next year, in which case a total completion 
of the bridge works would soon follow. These brick blocks 
are not bound together by an iron skeleton, but depend for 
their strength entirely on the adhesive force of the bricks 
to the Portland cement, which makes the whole mass as | 
strong as if it were one piece of stone. 


Burntisland Dock Works.—At the monthly meeting of the 
Town Council of Burntisland held last week, aconjoint report 
which was*prepared at the request of the council by the 
engineers, Messrs. Bouch and Meik, on the condition of 
the dock works, was read. It stated that the last of the ex- 
cavations had been done, and all the works at the bottom 
of the dock were completed. It concluded as follows : 
‘‘ We are entirely satisfied with the condition of the works 
at the present moment, and consider that they reflect credit 
on the contractor for thesubstantial manner in which he | 
has done the work. At the same time, we consider that to 
leave the work standing as it is for any length of time | 
during the present bad weather is hardly giving it justice, 
and we have therefore to recommend that about 15 ft. 
depth of water should be let into the dock at once.”” The} 
council, it may be mentioned, had demurred to the introduc- | 
tion of the water until the survey of the dock had been made, 
but they now agreed to give way in deference to the opinion 
expressed in the report. The sluices were opened and the 
water let in this day week. On Monday night a special 
meeting of the council was held for the consideration of the | 
additional works required to complete the dock. Mr. Meik 
attended, and stated that the dock, notwithstanding allega- 
tions to the contrary, had been excavated to the requisite 
depth. He recommended that a stone engine-house be 
erected in place of a timber one, raising the cost from 6001. 
to 10001., which wasagreed to. About 2} miles of rails would 
be necessary, but the chief difficulty yet to be encountered 
was the deepening of the outer harbour, involving excava- | 
tions along the entrance of 6 ft. to lO ft. Mr. Meik en- 
gaged to report on the best method of accomplishing this. 
He estimated the cost of the other works—engine-house, 
roads, rails, drains, &e.—at 11,5001. The council resolved 








to ask the railway company for a further loan to meet these | 


engagements. Several members remonstrated regarding 
the increasing expenses, that a dock which had been esti- 
mated at about 50,0001. should cost double that sum. Mr. 
Meik assured the meeting that, in comparison with under- 
takings of a similar character elsewhere, they were getting 
a cheap and substantial dock. 


Dundee Graving Dock.—On Saturday last Mr. Harrison, 
C.E., visited this dock accompanied by Provost Robertson, 
the harbour engineer, and other officials. He minutely 
inspected the operations which were being carried out, and 
expressed himself as being thoroughly satisfied with the 
way in which his instructions were being implemented. 
is expected that he will give a written report regarding 
his inspection. 

Salterscroft Graving Dock.—This dock was formally 
opened on Saturday forenoon by the admission of the 
Ethiopia, the largest vessel but one of the Anchor Line 
There was a very large concourse of people, including 
Clyde Trustees and their officials, 
council, shipowners, shipbuilders, engineers, and other well- 
known citizens. Everything went off successfully. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Advance in the Price of Coal.—One of the principal 
colliery owning firms in this district issued circulars ad- 
vancing prices on Monday the 13th, to the extent of about 
ls. per ton. The quotations are now as follows: Picked 
branch coal 16s., best Silkstone 14s. 3d., best picked Silk- 
stone cubes for London 15s., screened Silkstone nuts 8s., 
sereened seconds coal 10s. 6d., breeze coke 10s., hard 


washed melting coke 18s., and slack 3s. - ton at the pits | 
c 


near Sheffield. House coal is now much scarcer owing to 
the flooding of several pits and the abstention of the miners 
from work to a t extent since the terrible explosion at 
the Swaithe Main Colliery. 


The Great Northern Railway in Derbyshire.—Hitherto 
the Midland Company have had a comaieie monopoly of 
Derbyshire with its immense coal traffic, but at — the 
Great Northern extension from Nottingham to Chester- 
field is beginning to assume finished proportions. Last 
Monday the Eastwood and Langley Mill station of the new 
line was opened for goods and traffic and others will 
shortly be made available. 


A New Colliery Undertaking. —On Wednesday night 
last the boring of the Barrow Hematite Company for coal 
at Wors h, near Barnsley, was rewarded with success, 
the seam being the Silkstone, of a thickness of about 
5ft. lin. The Barnsley top hard coal had previously been 
eut through and boring for the Silkstone was then pro- 
ceeded with, it being the first instance in the district of the 


| Q.C., on behalf of the Miners’ National 


It | 


members of the town | 


| the evening of Monday, December 13, Mr. Thomas 


Silkstone seam having been sunk to from the Barnsley. The 
former seam at these pits is stratified as under: Top coal 
2ft. 11 in., dirt 4} in., Pottom coal 2 ft. 1}in., and “ seal’ 
coal Gin. Messrs. G. J. and A. Kell have been the en- 
gineers conducting the work. 

The Swaithe Main Colliery Explosion.—Up to the time 
of writing about 130 bodies have been brought out of the 
pit, and it is believed there are some fifteen others yet to 
follow. To-day, Mr. Wardell (Government Inspector) and 
a number of engineers have been through the workings in 
order to make a thorough inspection with a view of ascer- 
taining the cause of the explosion. The south levels were 
first gone through with much toil, the roofs having in many 
places fallen in. In the north levels the force of the ex- 
— was notquite so violently manifested. The inquest 

already been and adjourned until to-morrow, 
when the evidence be fully goneinto. Mr. Maule, Q.C., 
will be present on behalf of the Treasury, Mr. Hopwood, 
Association, and 
other counsel on behalf of the relatives of the deceased, the 
deputies, and underviewers, &c. It is deemed probable 
that legislation will follow if the explosion be found to have 
been caused by a shot. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was again 

a large attendance on ‘Change, at Middlesbrough, but like 
revious weeks during the past few months there was very 
ittle business done. No. 3 Cleveland pig iron was in better 
request owing to the total productive power being smaller 
that it has been for some time, and the price of this quality 
was about 49s. 6d. Some makers would not sell for less 
than 50s. per ton. Forge iron is in request. 

The Finished Iron Trade.—In the finished iron trade 
there is still great depression. There are thousands of 
men out of employment and the distress is widespread. 
At Stockton, Middlesbrough, and other towns the relief 
committees appointed at ~*~ meetings are doing their 
work systematically and well. The poor women and children 
are supplied with soup, and fuel is sent to their homes. 
Messrs. Bolekow, Vanghan, and Co.’s works are still closed 
and are not expected to reopen this year. A portion of 


| Messrs. Hopkins, Gilkes, and Co.’s works are again in 


operation, Messrs. Jones Brothers have recommenced 
work. The Britannia [ron Company are fairly off for 
orders, and Messrs. Fox, Head, and Co. are actively en- 
gaged. At Stockton the Moor Iron Works are employing 
more hands. It is ex i that in the course of a few 
days the Stockton Rail Mill, which affords work for so 
many men, will again be in operation. After Christmas 
there will probably be less need for the relief organisations. 
It is ho that rail orders will be secured by Cleveland 
| makers and that early next year there will be a gradual 
| improvement in the iron trade. 


The Cleveland Miners.—The Cleveland mineowners 
| have resolved to reduce the miners’ wages 2d. per ton. 
| Deputations from the men have seen the masters on this 
| proposal, but have made no counter proposition. It is be- 
| lieved that the men will suggest that only one penny per ton 
| reduction be made. There is no reason to think that the 

masters would adopt such a resolution. Atall events it is 
| generally thought that whatever may be done the question 
will be arranged amicably without any stoppage of work. 
| The men are working fairly, and there is a good supply of 
| stone. 


Engineering and Shipbuilding.—Although there is 
generally a greater slackness than usual in these industries, 
|} some firms are busy. A large number of marine engines 
are on hand. At Middlesbrough Messrs. Dixon and Co. 
have just received orders to build three steamers. 


The Ironworkers’ Wages Question.—There has not yet 
been a meeting of the Board of Arbitration for the North 
of England iron trade to deal with the wages question. It 
is understood that next week a meeting will be held, and 
| arrangements will at once be made for laying the question 
| before the arbitrators. The accountant, Mr. Waterhouse, 

of London, is engaged in getting up statisties from the 
| books of the masters to lay before the arbitrators. 


The Coal and Coke Trades.—In the coal and coke 
trades there is no alteration. Prices remain weak, and 
the supply is more than equal to the demand. 


Cleveland Institution of Engineers.—The second meet- 
ing of the session was held in the hall of the Literary and 
| Philosophical Society, Railway Crossing, gee on 

ight- 
son, President, in the chair. After the usual preliminary 
business the adjourned diseussion on Mr. Gijers’ paper on 
the *‘ Introduction of Vertical Blowing Engines into Cleve- 
land’’ was resumed, and combined with that on Mr. Hill’s 
**On Boilers and Blowing Engines for Blast Farnaces.’’ 
The discussion throughout was most animated and well 
sustained, mainly turning upon the question of clearance 
and the effect upon the action of the engine. In this Messrs. 
Gjers, Howson, Hill, Wood, Brooke, Burn and Head, and 
Taylor took , the latter moving the further adjourn- 
ment of the di ion till next meeting. This was ulti- 
mately carried. Mr. Jeremiah Head then read a very in- 
teresting paper by Mr. W. H. Taylor, of Stockton, on a 
new system of arithmetic for the blind, invented by him. 
Mr. Taylor himself is blind, having lost his sight in the 
pursuit of the engineering profession. The writer produced 
at the meeting two volumes of his system containing the 
practice of the simple rules. He also showed 
how it could won = to book-keeping and mathematics. 
The hall was to excess, it being the largest meeting 
ever beld under the auspices of the Institution. 


| 
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THE LOSS OF THE DEUTSCHLAND. 

Tue loss of the Deutschland affords another 
illustration of the uselessness of boats for saving 
life in cases of shipwreck in heavy weather. But 
one man was saved by their agency, and he, so to 
say, by accident; indeed, so clear was their use- 
lessness, even to those who must have seen their 
only hope in them, that hardly an attempt was 
made to launch them. Here was a ship wrecked 
under very ordinary circumstances, far from land 
or any prospect of immediate help, and in such a 














sea that the successful lowering of boats was an im- 
possibility, even if they could have been expected 
to live when lowered. Life-belts were useless, of 
course, and but for the arrival of the tug—which, 
late as it came, might have come much later—it is 
possible that not a soul would have escaped, for all 
the Deutschland’s alleged full complement of 
boats, 

It has been suggested that all the boats of the 
Deutschland should have been fitted with Clifford’s 
lowering gear, but this could have made no dif- 
ference. ‘There appears to have been a sea running 
which would have made the safe lowering of boats 
by any apparatus a matter of the greatest uncer- 
tainty, and we have seen it stated that the solitary 
lifeboat which escaped, though fitted with the gear 
in question, was detached by cutting the ropes with 
a hatchet, which does not look as though the gear 
did all that was expected of it, Clifford's gear does 
not, in our opinion, deserve the measure of fame 
which a great amount of perseverance and the 
unwearying energy of its ingenious inventor, ob- 
tained for it some years back; but our ground of 
dissent from the suggestion referred to is not the 
inferiority of Clifford’s to other systems of lowering, 
so much as the utter inadequacy of any invention 
of the kind to save life under circumstances like 
those which attended the wreck of the ill-fated 
Deutschland. 

There are few more risky and delicate operations, 
even in the seaman’s calling, than lowering a boat 
in a rough sea, even when there is nothing to dis- 
tract attention, no hurry or confusion, and no sense 
of danger in those carrying out the operation from 
the ship. In the confusion and agitation which 
reigns when a ship goes ashore inagale, with herdeck 
cumbered with terrified women and children, boats 
can only be lowered safely by a miracle. Under the 
most favourable circumstances great coolness and 
care are required, both in those lowering on board 
and in those in charge of the boat, or she will either 
be swamped or smashed against the side of the ship. 
When those lowering—perhaps members of a crew 
only recently brought together, and at the best of 
times not too well accustomed to discipline—are 
themselves in presence of death, their delicate work 
is not likely to be well done, and those in charge of 
the boat (as probably engineers or stokers as the 
sailors rightly belonging to her) have their task 
rendered almost an impossibility by the terrified 
passengers. It is no exaggeration to say that in 
this class of shipwreck, boats, whether lifeboats or 
not, are little better than death-traps, while the im- 
possibility of providing room in them for all the 
souls usually carried by a great ocean passenger 
steamer, makes even the pretence of saving life by 
their agency a mockery. We have no doubt the 
Deutschland was as well found in the matter of boats 
as other ships of her class, but we should suppose 
that those carried on davits, ready for lowering, 


4°% | could not have saved all hands even had it been 


possible to lower them, Of the uselessness for such 
emergencies of the large boats carried inboard on 
the deck, and requiring more or less elaborate pre- 


**! parations for launching, it would be needless to 


speak. 
Now we do not hesitate to say that, had the 


"| Deutschland been fitted with one or other of 
*? | the better forms of life-rafts before the public, this 
*t | lamentable loss of life might have been almost cer- 


tainly avoided. Getting women and children on 
board a raft, however excellent, and then getting 
them ashore by it through a heavy sea breaking over 
shallows, is of course no light undertaking; but in 
the present case ,the risks it would have involved 
would have been small compared with those attend- 
ing the helpless retreat to the rigging, which was 
all that the failure of their boats permitted to the 
passengers and crew of the Deutschland. Either 
Roper’s life-raft bridge, which was described 
in ENaiweerine (for the 27th of November, 1874, 
vol. xviii., page 409), or some of Christie’s re- 
versible life-rafts, would have been imvaluable to 
these unhappy people, and equally so would one of 
White's lifeboat bridges, which, in res of their 
most valuable quality, facility of launching, partake 
of the character of the rafts referred to. 

As we have stated, the great bar to the utility of 
ordinary boats, besides their inherent unfitness for 
carrying large numbers of persons safely through 
rough seas, is the great difficulty of launching them 
by any process either known or conceivable. They 
require to be lowered with the greatest precision 
upon an even keel, and to be detached exactly at 





che right instant, Rafts, on the other hand, may be 
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tumbled into the water anyhow, and will be none the 
worse, so that, given easy and certain means for 
launching in this rough fashion, they will have the 
advan in ne samy way over boats. Such 
means of launching have long been before sd sg 
in White’s lifeboat beidge, and it is the adoption of 
the same principle which gives value to a and 
Christie's rafts, That principle is simply the earry- 
ing the boat or raft transversely or ath 

in a kind of cradle or launching ways raised above 
the level of the bulwarks, but capable of being de- 
pressed at either end. When one end of the cradle 
is depressed, and the fastenings which secure the 
boat or raft to it are released, the latter shoots down 
the incline, and falls into the water, free of all en- 
tanglement except the rope which holds it from 
going adrift, As astranded ship is rarely upright 
it would usually be unnecessary even to depress the 
end of the cradle. 

In White's lifeboat bridge the lifeboat, decked 
in with temporary gratings and surrounded by 
stanchions, forms the captain's bridge, or a portion 
of it. It is simply a flat-bottomed lifeboat, on 
Lamb and White's well-known principle, and of 
great beam (Mr, White proposes a boat 40 ft, x 
10 ft. for a ship of 40 ft. beam), and the proportion 
of beam might be even greater. ‘That it may ship as 
little water as possible when launched over board 
endways, its ends are decked, and it is an obvious 
consideration that even in a shallow boat these ends 
might be made large enough to afford most valuable 
shelter to women and children, The air-cases along 
the sides, as well as the end compartments, may be 
fitted to contain rake ame water, &c,, and masta, 
sails, and oars will be kept ready in the boat. The 
launching cradle consists of a frame of two angle 
irons braced together, pivoted at the tops of two 
strong stanchions in the middle of the deck. Each 
end is sustained by two davits or small cranes, and 
below each end there is a large port or gangway in 
the bulwarks, ‘This port is opened on that side of 
the ship from which it is desired to launch, and the 
erg vy end of the cradle is lowered until it 
rests upon the deck. Launching is then easy. 
With care there should be no serious risk of cap- 
sizing the boat in lowering—the only mischief which 
could well happen to it—and even if capsized it 
would in the majority of cases be possible to 
right it by tackles from the ship, Such a 
boat would, of course, have a special cork fender, 
or equivalent appliance to guard her as much 
as possible from the effects of rubbing i 
the ship, but in some cases it might be thought well 
to avoid this by launching the boat loaded—a pos- 
sible though undesirable arrangement, 

This invention, crying vainly for adoption 
through we know not how many years, appears to 
us to show an immeasurable advance u the 
ordinary system of boats. A transverse lifeboat of 
this kind, 40 ft, to 45 ft. long by 10 ft. to 13 ft, wide, 
and, say, 34 ft, deep or even less, would carry, in an 
emergency, from 100 to 200 persons, and give them 
very fair shelter ; she would alifeboat of the best 
kind, unsinkable and practically uncapsizable ; she 
would stand a large amount of damage from rocks, 
wreckage, &c., without serious injury ; she would be 
fairly under control by oars or sails; she might have 
a drop keel; she might easily be kept constant 
provisioned ; andshe could scarcely, unless through 
some astonishing circumstance, fail to be available 
in time of need. Some difficulty—though one quite 
worth overcoming even at a sacrifice—might be ex- 
perienced in fitting the boat to sailing ships, owing 
to interference with the rigging and lower sails, but 
in the long ocean steamers of the ponies day there 
could be no trouble in fitting at least enough such 
boats to carry all the souls on board, however 
numerous, | the Deutschland been fitted with 
two boats of, this kind it is very likely that nota 
single life would have been lost, 

Of late years the growing mistrust of ordinary 
boats has led to the invention of numerous rafts, 
more or less adapted for easy detachment from the 
ship. In some cases it has been proposed to make 
themsmall enough to be kept on deck, and to be easily 
thrown overboard when wanted, or they are to han 
outside the bulwarks, Such appliances thongh 
likely to be useful in many cases, can only be re- 
garded as 4 life-buoys, able to sustain persons 
in the water, but not to afford them shelter of any 
kind, or much power to direct their course, and we 
do not think their provision, however desirable, 
should relieve owners from the obligati eo nga 
the best procurable form of boats or large A 
step f was taken by Mr. Christie, who devised 
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akind of wooden raft, reversible, so as to be equally 
efficient with either side up. ‘This was to have 
receptacles for provisions, &c., and a system of 
hinged flaps upon it provided the equivalent of bul- 
warks. It was to fe kept on the tops of deck 
houses—whence it could easily be launched over 
the bulwarks—or on the bridge, or it might form a 
section of the bulwarks. he latter suggestion 
seemed to show that the inventor did not see suffi- 
ciently clearly how important size is in a raft. We 
believe Mr. Christie now adopts the principle of 
making the raft act as the bridge itself, and provides 
it with launching ways, but adheres to the rever- 
sible principle. At the same time he advocates 
smaller rafts on the tops of deck houses, as before, 
and these, from their cheapness and from taking up 
less room, are, we think, extremely well suited for 
sailing ships with small crews. 

However valuable the reversible quality may be | 
in the case of small rafts arranged rather to be 
thrown overboard than launched, it appears un- 
necessary in one of large size intended for deliberate 
launching from inclined ways. For this reason we 
prefer the life-raft bridge of Mr. Roper, which may 
bear upon it any desired permanent structures. 
The chart-house, for instance, may go with it, and 
if strongly built, and protected by an outer line of 
bulwarks of some kind, may afford secure and 
invaluable shelter. ‘The usual seats upon the bridge 
may be built into its structure, and serve as partial 
bulwarks as well as lockers for stores, and as masts, 
sails, and oars can be carried, and any amount of 
lee-board in the form of drop keels, the raft should 
be in a certain degree under control. Can it be 
doubted that a couple of large rafts of this kind, 
say 40 ft. by 20 ft. or 25 ft., which she could easily 
have carried, or even some of Christie’s smaller rafts, 
might have saved all on board the Deutschland ? 

On the relative advantages of White's bridge 
lifeboats and bridge rafts like Roper’s, it is difficult 
to speak with certainty. If the lifeboat is to be 
regarded as a strictly open boat, then—as stated in 
the paper before referred to—we should prefer the 
raft, but if it can be so far decked as to give any 
considerable accommodation under cover, we should 
incline to the lifeboat. This covered accommoda- 
tion might very probably be contrived, even to 
the extent of providing absolutely decked vessels 
for passengers to escape in, with oars replaced by a 
propeller, hand-worked from within, Such a de- 
velopment of the lifeboat bridge would probably be 
better than any raft. 

Roper’s raft-bridge is described and illustrated 
with drawings in the number of ENGINEERING pre- 
viously mentioned. ‘Though desiring to see it fairly 
tried against White’s boat-bridge and Christie’s re- 
versible rafts, we still incline to the opinion that it 
is the best thing of the kind before the public, 
but our object is not to recommend it to the exclu- 
sion of other plans, but to urge the great importance 
of some such plan being adopted in every ship, or at 
least in every passenger ship, Stranding or founder- 
ing in heavy weather are the commonest forms of 
marine disaster, and certainly in passenger ships the 
most prolific of loss of life. Yet these are the 
forms of disaster against which our present precau- 
tions are almost invariably ineffectual. They were 
80 with the Deutschland, the Schiller, the Atlantic, 
the La Plata, the London, and in scores of other 
instances, in a// of which loss of life might have 
been wholly or in great part prevented, had there 
been any large lifeboats or rafts carried transversely 
in the manner recommended. Want of trial of any 
of the plans named makes it difficult to urge their 
compulsory adoption, but we know at least that the 
precautions which the Board of [rade now enforces 
are nearly always ineffectual to save life in cases 
where a ship has to be abandoned in bad weather. 
No change can be for the worse, A number of 
useless and sometimes inaccessible boats are now 
carried for form's sake, because the law  re- 
quires it. Why should not the Board of Trade be 
empowered to dispense with some of these, and 
require instead that every passenger ship shall have 
enough /arge lifeboats or rafts carried transversely, 
with satisfactory arrangements for launching, to 
rescue all on board? Even if in heavy weather their 
action proved unsatisfactory, things would be no 
worse than now, while on a smooth sea they could 
hardly fail. Here is a gigantic evil, which every 
one recognises and deplores, but though the remedy 
seems ready to hand, shipowners will not try it 





ing this, at least see that Government sets a good 
example by fitting all its troop-ships with one or 
other of the adaptations of that system which alone 
seems to offer any prospect of success? 


BOILER EXPLOSIONS. 

Tue extract from the last issued report of Mr. 
Lavington E. Fletcher, the Chief Engineer to the 
Manchester Steam Users’ Association, which we 
print on page 485 of the present number, affords 
additional proof—if such proof were wanted—of the 

resent highly unsatisfactory state of our laws re- 
ating to the liabilities of users of steam boilers. 
The extract in question relates to the recent ex- 
plosion on the premises of the Carr Mill Company, 
{utch Bank, Haslingden, and it shows that in this 
case, as in numerous others, the boiler which ex-~- 
ery gave way simply because it was and always 

ad been too weak for the pressure at which it was 
worked. The boiler was of the Lancashire type, 
24 ft. long, 7 ft. in diameter, and with two 2 ft. 
10 in. flues. The end plates were }in. thick, and 
the rest of the platesjin. ‘The flues were without 
strengthening rings of any kind, and being too weak 
for the strain thrown upon them (the boiler being 
said to be working at 68 lb. per square inch when it 
failed) one of them collapsed from end to end, ex- 
cepting one ring of plating, and with the results 
which Mr. Fletcher describes. In the course of the 
inquiry some evidence was offered as to there having 
been signs of slight overheating of part of the col- 
lapsed flue ; but thisevidence was not decisive, and 
in any case it went to prove that if the overheating 
had existed at all it must have been of very slight 
amount. The real cause of the explosion was weak- 
ness of construction, and this weakness of the boiler 
was plainly pointed out by Mr. Fletcher in his re- 
port to the coroner; yet in the face of this evidence, 
and the plain facts before them, the jury in their 
verdict speak of the explosion as “ accidental” ! 

Such verdicts as this—and scores of such verdicts 
have been returned by various juries—are simply a 
mockery of justice, and yet they are accepted by the 
public, and as a rule d over without comment 
even by the press. at this should be so betrays 
the existence of a wide-spread ignorance respecting 
steam boilers and their management which renders 
an ordinary coroner’s jury a tribunal utterly un- 
fitted for theinvestigation of a boilerexplosion, while 
it shows also that the time has certainly arrived when 
further legislation on the subject of such explosions 
is urgently needed. We have ourselves over and 
over again directed attention to the vagaries of 
coroner's juries in such cases as those of which we 
are now speaking—vagaries which would be most 
amusing from their absurdity were it not for the 
serious results to which they lead—and we have 
pointed out time after time that such verdicts as 
are but too often returned practically encourage 
carelessness on the part of boiler owners. Coroner's 
juries if they censure any one, generally—as in the 
case of the Haslingden explosion—make a scape- 
goat of some unfortunate stoker, who in the vast 
majority of cases is not merely blameless, but who 
more than any one else has been subjected to danger 
by the culpable ignorance or carelessness of the man 
upon whom the blame ought really to fall, namely, 
the owner or the maker of the boiler. 

Now, as we have already said, it is quite time 
that an alteration was made in this state of affairs. 
The idea that there is anything mysterious about 
boiler explosions is we are glad to say ing away, 
and in ninety-nine explosions out of a hundred, the 
reason for the failure can be shown clearly and 
without leaving room for doubt, while in the vast 
majority of cases also it can be shown that the 
failure would not have occurred had the boiler been 
under proper inspection. Every month indeed 
brings additional evidence that the two great sources 
of boiler explosions in this country are ignorance 
and cupidity on the part of boiler owners. In some 
cases, it is true, an explosion oceurs when a user of 
steam power has purchased an unsafe boiler at a fair 
price of a firm whom he believes to be good makers, 
and in such a case the culpability becomes transferred 
from the owner to the maker of the boiler, but such 
instances are much less numerous than those in 
which the blame rests upon the boiler owner alone. 
An examination of records of inquests on the 
sufferers by boiler explosions during the past few 

ears will show the existence of an amount of reck- 

essness and criminal neglect on the part of boiler 
owners which it would be scarcely possible to believe 








—whether from —— or from objection to 
change is a question which need not be gone into. 
Should not Parliament quicken their steps, or fail- 





on less substantial evidence. Such records show on 
the part of boiler owners the purchase and working 


of second-hand boilers more fitted for the scrap 
heap than the boiler house, the neglect of leaks, and 
other plain indications of boilers being out of order, 
and the reckless increase of pressure on boilers 
which even an elementary usowledal of boiler con- 
struction would have shown to be unsafe, while on 
the part of boiler makers they show in but too many 
instances a most singular want of knowledge as to 
how boilers should made and set. In spite of 
this accumulation of evidence, however, it but 
rarely happens that the owner of an exploded boiler 
has his responsibility brought home to him, a verdict 
of ‘accidental’ death returned upon the bodies of 
those who may have suffered, shielding him from 
further loss than that due to the destruction of his 
property, and but too often causing him to be re- 
garded as an object for pity rather than for con- 
demnation. 

The agro position of boiler owners is in fact 
altogether anomalous. A man who killed people 
by firing off a cannon in a crowded thoroughfare 
would be at once apprehended and tried for man- 
slaughter at least, whereas a man who killed a similar 
number by the explosion of a boiler which he continued 
to work when it was unfit for use, would, as matters 
now stand, in all probability escape. In the former 
case an assertion on the part of the culprit that he 
did not understand the nature of a gun would cer- 
tainly not be held to be a valid excuse for his con- 
duct, whereas in the latter an assumption that he 
had no practical acquaintance with boilers would be 
sufficient to clear him. The remedy for this state 
of affairs is to bring the responsibility of each ex- 
a clearly home to the right person, whether 

e be the maker or owner, and to make this person 
legally liable for the results of his acts. It is 
hopeless to think of this being done by the present 
coroner's juries, and hence the necessity for further 
legislation, Early in the present volume (vide 
page 15) we published the text of a memorial pre- 
sented in June last to the Home Secretary by the 
Manchester Steam Users’ Association, this memorial 
directing attention to the facts of which we have 
just been speaking, and proposing that it should be 
made compulsory, that on the occurrence of a boiler 
explosion (whether attended with fatal consequences 
or not) the owner of the exploded boiler should at 
once report the fact to the chief constable of the 
district, and that the matter should then be inves- 
tigated and reported upon by a competent engineer 
appointed by the Board of Trade, the latter Board, 
moreover, to have the power to institute, when 
desirable, a Court of Inquiry. The course thus 
proposed is one worthy of most earnest consideration, 
and it is one which we are inclined to believe would 
work well in practice, as while on the one hand it 
would secure the thorough investigation of all cases 
of explosion, it would on the other leave boiler 
owners whose boilers did not explode free from 
Governmental interference. 

This latter point is one upon which much stress 
has been laid in many quarters, but while admitting 
the undesirability of such interference in general, 
we are inclined to advocate it in certain cases. In 
the matter of boilers for instance, we believe that 
circumstances exist under which it is desirable that 
no boiler should be allowed to be used that had not 
been subjected to competent inspection and duly 
we Even under present arrangements the 

oilers of passenger-carrying steamers are all sub- 
ject to inspection, and there are certainly numerous 
situations on land where the explosion of a boiler 
would be as disastrous as on board a steamer. 

Whatever be the course adopted, however, whether 
that proposed by the Manchester Steam Users’ 
Association or some other more stringent measure, 
we .trust that the ensuing session of Parliament 
may not be allowed to away without the 
liabilities of boiler owners being more strictly de- 
fined than they now are, and without means being 

rovided for bringing these liabilities home to them. 

t must be borne in mind that there are at the pre- 
sent moment working in this country scores of 
boilers which any competent inspector would at 
once condemn as unsafe, while it is equally true 
that in numbers of cases boilers known to be faulty 
are worked, and will continue to be worked, simply 
because their a will not go to B+ ig oe 
expense of havin a or rep’ t 
jana of these Boilers ill explode and cause the 
loss of innocent lives, during the coming year, is 
positively certain, while it is unfortunately equally 
certain that unless a change is made in the law 

ible for these explosions will escape 





those msib 
the pasttienens they so richly deserve. The time 











Dec. 17, 1875.] 





ENGINEERING. 





has long passed when boilers were confined to large | 
engineering works and factories; they are now | 
scattered broadcast through all our large towns, and 
every day the safety of the public generally is becom- 
ing more and more dependent upon their proper con- 
struction and supervision. This being so, the im- 
portance of the matter admits of no question, and 
we sincerely trust that it may not be shelved until 
some fearful calamity causes it to be impressed upon 
the public mind in a manner not to be forgotten. 
THE 81-TON GUN. 

Dvrina the last and present months further ex- 
periments have been made at the proof butts of 
Woolwich Arsenal with the 81-ton gun, in the view | 
of testing its capacity with its present calibre of | 
144in., before the bore is enlarged. In the first 
series of trials the powder charges varied from | 
170 1b. to 240 Ib., and the weight of projectiles from | 
1258 lb. to 12601b, A maximum muzzle velocity of | 








Tue 81-ron Gun: ParricuLars ory ExpeERIMENTAL FIRING. 


appear as though the work done by the powder di- 
minished with ie a _— though of — 80 
partial a comparison forbids any actual conclusion. 
The 81-ton gun is, we believe, to be immediately 
enlarged in calibre from 14} in. to 16 in.. when a 
fresh and still more interesting series of trials will 
be commenced, So far as ex ce has gone, we 
may fairly congratulate ourselves on possessing the 
largest useful piece of ordnance in the world. We 
say useful, because no trials have been ventured 
upon with the monster gun made some years since 
by Herr Krupp. We believe, however, that some 
pieces of ordnance as large, if not larger, than our 
$1-ton gun, are now in progress in Essen, and when 
completed they will no doubt be as perfect repre- 
sentatives of steel ordnance as the 8]-ton gun is of 
the Woolwich system. We shall look forward with 
interest to the trials of these large Krupp guns, for 
not only will they test the reliability of steel 
ordnance to the utmost, but ample experience of 
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Ib. lb. in. cubes. ft tons | j 

1 1260 220 1.5 1.76 1525 | 258 | 445.94 | 20,313 92.33 
2 1260 | 220 1.7 1.76 1420 20.6 | 386.66 | 17,612 80.05 
3 1260 | 230 1.7 1.76 1454 202 | 405.39 | 18,465 80.28 
1 1260 | 240 1.7 1.76 1470 | 21.0 | 414.37 | 18,874 78.64 
b 1260 | 220 1.5 1.78 1505 | f7ONg°} | 498.39 19,784 89.93 
6 1260 | 220 1.7 1.78 1502 23.0 °| 482.59 19,705 | 89.57 
7 1260 | 220 2 1.78 1481 21.7 | 420.60 19,157 87.08 
S 1260 | 230 1.7 1.78 143 | 249 | 456.54 20,796 90.41 
9 1260 230 2 1.78 1498 23.4 | 430.30 19,598 85.22 
10 1260 240 2 1.78 1513 23.0 | 438.95 19,995 83.31 
il 1450 220 1.5 1440 | 28.0 | 457.57 20,842 94.74 
12 | 1450 220 17 14144 | 25.0 442.22 20,097 | 91.35 
13 | 1450 220 2 1366 | 244 411.75 18,756 85.25 
14 | 1260 250 2 1523 | 248 444.78 20,259 81.04 


1550 ft. was then recorded, with a total striking | 
energy of 20,984 foot-tons, and a pressure on the 
powder chamber of 29.6 tons per inch, a strain far 
beyond the assigned limits. The Table above sum- 
marises the practice made with the gun since the 
trials above made. 

From these figures it will be seen that the ranges 
of powder charges varied from 220 lb. to 250 lb., 
and the weight of projectiles from 12601b. to 14501b., 
while the pressures recorded increased from 20.2 
tons to 28 tons per square inch, the latter being given 
by the smallest size of powder employed, namely, 
1 in. cubes. Of the series, round No, 8 shows the 
most favourable result, as with a 230 1b. charge of 
medium-sized powder, and a pressure of 24.9 tons, 
a muzzle velocity of 1543 ft. was obtained, and a 
total energy of 20,796 foot-tons, equivalent to a 
duty per pound of powder burnt of 90.41 tons. 
Comparatively small increase in striking energy was 
obtained by using the heavier projectile, while the 
pressure on the gun inemanel considerably. The 
maximum strains were produced by the smallest 
cubes of powder, and the largest size, whilst not 
throwing so much work on the gun, put less into 
the projectile. ‘The powder in 1,7 in. cubes, there- 
fore, appears in all respects best suited for the work. 
The ableategs lay also with the use of the shot of 
1260 1b,, instead of the heavier projectiles, of which 
three rounds were fired. 

The total amount of energy per pound of powder 
charge in the 81-ton gun, as compared with that of 
the lighter calibres is of interest. Thus if we take 
the Woolwich and Krupp 10-in. guns, which Mr. 
Longdon was the other day contrasting with each 
other, greatly to the disadvantage of the former, we 
find that the figures are as follows: 











| ' 
Foot-tons per 
ome ace - otal | Pound of 
Charge. unergy. Powder. 
Ib. foot-tons. 
8l-ton gun... | 230 20,796 90.41 
10-in Woolwich gun . 70 5,160 73.70 
9 ,, Krupp . 84 6,610 66.70 
10 ,, be i 100 6,270 62.70 











From the performance of the Krupp guiis it would 


the efficiency in the largest calibres, of the Broadwell 
system of breechloading as employed by Krupp 
will also be ascertained. 

THE GAS QUESTION. 

THe proposed scheme of amalgamation of the 
three chief Metropolitan Gas a has been 
already noticed in our columns, Within the last 
fortnight some remarkably new phases of the ques- 
tion have arisen, which have roused the attention 
of the Metropolitan Board of Works and the Board 
of Trade. In the first instance the Chartered, or 
Gas Light and Coke Company, proposed to amal- 
gamate with the Imperial and Independent, and the 
two first-named companies agreed at meetings of 
their shareholders to that course. The shareholders 
of the Independent at the meeting held for the ap- 

roval of this scheme showed their *‘ independence” 
. carrying a resolution for adjournment, but the 
directors, holding a large amount of proxies, de- 
feated the wishes of the dissentients. The Chartered 
Company perceiving that during the next session 
they would have much difficulty in carrying out 
their amalgamation plan, simply because the Board 
of Trade were sure to insist on the adoption of the 
‘* sliding scale” through which their future dividends 
would be regulated by the price of gas, have re- 
cently agreed to adopt that scale provided the 
initial price is fixed at 4s. per 1000 ft. instead of 
3s. 9d., as agreed on by the Select Committee of 
last session. 

The whole question of the metropolitan gas supply 
has thus become one of great complication, and ac- 
cordingly from the notices of Bills for legislation 
in 1876, the consumers and the ratepayers may ex- 
pect a heavy demand on them in the shape of 
Parliamentary and general legal expenses. 

At the meeting of the Metropolitan Board of 
Works, held last Friday, the report of its Parlia- 
mentary Committee was presented in regard to the 
amalgamation of the gas companies. After point- 
ing out the importance of the question, they espe- 
cially call attention to the fact that it has for some 
time past been evident that the ama/gamations 
which have taken place, since the passing of the 
City of London Gas Act of 1868, have been advan- 
tageous to the companies and their shareholders, but 
have been productive of anything but benefit to the 


479 
consumers of of the smaller companies whose 
undertakin ve been incorporated with that of 


gs 
the Gas Light and Coke Company. 

The then enters into a justification of this 
statement. The case of the Great Central Gas 
Consumers’ Company is first cited, which was 
amalgamated with the Chartered in 1870 under the 
provisions of the Act of 1868. During 1869 both 
companies charged 4s. per 1000 ft, The Great 
Central at this price earned much more than was 
necessary to pay its 10 per cent. dividend, so much 
so indeed that the company could have paid that 
dividend had they only charged at the rate of 3s. 5d. 
r 1000 ft. On the other hand the Chartered 
ompany did not, in the same year, make sufficient 
_ to pay its authorised 10 per cent. dividend, 

or an increase to 48, 5d, per 1000 ft. would have 
been required to effect this. Consequently the 
Chartered directly benefited by the amalgamation 
with the Central Company, and this against the 
interest of the consumers of the latter. Similar re- 
sults occurred in regard to the Equitable Company, 
which amalgamated with the Chartered in July, 
1871. ‘The former company, while charging 3s. 9d. 
per 1000 ft. earned 10 per cent. by a charge of 
3s, 4d., but at the same period the Chartered, bad 
it not been for amalgamation, would have required 
a charge of 3s, 1]1}d. to pay its dividend of 10 per 
cent. It is evident therefore that in both these 
cases of amalgamation the shareholders of the 
Chartered Company benefited at the expense of the 
two companies that were thus absorbed by the 
larger one. 

‘The amalgamation of the Western with the 
Chartered in 1872 was followed by similar results, 
The Western, which supplied only Cannel gas of 
20 candle power, had been able to do so at the rate 
of 5s. per 1000 ft., and thus to make its maximum 
dividend. But the consequence of the amalgamation 
to its consumers was that instead of continuing to 
benefit by the prosperous condition of their own 
company they became subject to the high prices of 
the Chartered, which were at the rate of 4s. 4d. and 
5s. per 1000 ft. for common gas in 1873 and 1874, 
the price charged in the last year having been 6s. 3d. 
per 1000 ft, for Cannel by the Chartered. This 
shows that the result of the amalgamation of these 
three smaller companies had been damaging to the 
consumers of the latter. 

The report then enters into the probable position 
of the consumers of the Independent Company, 
which it is proposed to amalgamate with the Im- 
perial and Chartered next session, by the scheme 
already detailed. It appears that the Independent 
is now charging 3s. 6d. per thousand against 3s, 9d. 
charged respectively by the Chartered and Imperial 
at the present moment, But the following ‘Table, 
showing the prices that have been respectively 
charged by two of the companies during the last 
six years, is highly instructive. ‘The comparison is 
as follows : 


. 


The Chartered. The Independent. 

Per 1000 cub. ft. Per 1000 eub. ft. 
s. d. s. 4, 
1869... 4 0 3 4 
1870... ee 3.4 
1871... vw 8B 9 3 3 
1872 .. oo ee 3 2 
1873... ow 44 3 4 
1874... 5 0 3 6 


Without entering into further details in respect to 
the past results of gas companies’ amalgamation as 
above stated, it will be suflicient to uotice that in 
each case the larger company’s shareholders have 
benefited at the expense of the smaller companies 
and their consumers, a fact which evidences that 
the Chartered has not shown that “due care and 
management” which their Act requires to insure 
them as a right to divide 10 per cent. annually. 

The report of the Committee of the Metropoli- 
tan Board then enters into the investigation of facts 
relating to the probable results of the amalgama- 
tion, giving various details in respect to the * initial” 

rice of gas, the reserve funds, &c., referring at 

t to the desirability of saving the ratepayers the 
expense of a Parliamentary contest if the companies, 
the Board of Trade, and the Metropolitan Board of 
Works could arrive at a mutual satisfactory ar- 
rangement. In moving the adoption of the report 
Mr. Newton referred to the new proposition of the 
Chartered Company to accept the “ sliding scale” 
in regard to dividend, provided the initial price was 
fixed as 4s. He, however, pointed out the fact that 


ing the Independent was now charging only 3s. 6d. 
and the Phenix the same price, while the South 





| Metropolitan was only charging 3s., it was out of all 
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question to ask 4s. as the initial price in fatare | ventilator of 34 ft. 2 in., and the intersections that | 


legislation. He next took notice of the interest to | would be made by these spans, if extended, with 
be allowed on the raising of loan capital, urging | the 48 ft. spaces on each side of the transept, pro- 
After some further 
of the 


that 5 per cent. was sufficient. 
remarks by several members the report 
Committee;was adopted. 

In face of the facts, thus so clearly and logically 
set forth, it is impossible to conceive that the legis- 
lation of the next session would allow the metro- 
politan or any other gas companies to set at defiance 
the ordinary laws of supply and demand. Such 
would be a most unwarrantable departure from the 
rule of trade legislation which was inaugurated in 
re fi rence to corn in 1845, and which has since been 
extended throughont all civilised nations by the 
exertions of Cobden, Chevalier, and other eminent 
economists. It appears that the gas companies of | 
the metropolis have entirely ignored such general 
laws of trade, and relying upon Acts obtained by 
lobby influence, that have carried weight simply 
through the accident of both Houses of Parliament 
having been in former times engaged in political 
combat, these companies have arrived at the con- 
clusion that their own interests are alone to be 
served. ‘The legislation of the last few years, how- 
ever, has been of an entirely opposite character. 
Social advance has taken the place of political 
gladiatorship, and consequently we may hope that 
in the next session not only will sanitary matters 
be placed on a better legal footing, but that also 
the gas and water interests will be made to re- 
member that property has not only its rights but 
also its duties. For their own sakes it is a pity 
that the gas companies have not found this out long 


corners of the central diagonal roof, on which are 
constructed square towers rising to a height of 
120 ft. There is therefore a central part of the 
building for 184 ft. square raised above the surround. 
ing portion and supported by four towers at the 
corners, producing a central feature, and adding 
very much to its effect as a whole, 

The spans of 100 ft. in nave and transept, have a 
height to square of 45 ft., and to ridge of roof of 
65 ft., and at their intersections with each other and 
also with the spans of 120ft., produce eight open 
spaces, four of them 100 ft. square and four 100 ft. 
by 120 ft. ‘These are covered not by diagonal spans 
but by square roof trusses in one direction, with 
supporting trusses from the corner columns in the 
other. ‘The small spans of 24 ft. on the exterior of 
building have a height to square of 22} ft. It will 
be noticed that the main central avenue or nave of 
120 ft. span, has an extreme length of 1832 ft. ex- 
clusive of the portions deducted from the ends for 
entrances, and is the longest avenue of that width 
ever introduced into an exhibition building. 


ago, 


THE CENTENNIAL INTERNATIONAL 
EXHIBITION OF 1876.—No. XL 
By J. M. Witson, Philadelphia. 
THE MAIN EXHIBITION BUILDING, 

‘Tue outlines of the Main Exhibition Building ar« 
characterised by extreme simplicity, the necessities 
of the case requiring the omission of everything 
which savoured of extra expense over what was 
essential to satisfy the demands of the Exhibition 
The problem was to cover a rectangular piece of 
ground of a certain area, and the building strictly 
conforms to this requirement, there being no pro- 
jections, no recesses, all such accessories to archi- 
tectural effect being rigidly excluded on the score 
of economy, and every foot covered by the building 
being made fully available for the purposes of the 
Exhibition. 

The building is located in the original position | 
selected for this purpose, east of Belmont Avenue 
and north of Elm Avenue, with its greatest dimen- 
sion parallel to the latter and distant 170 ft. from 
it, and the ground plan (see two-page engraving | page 
given with the present number and also the two- August 20th last), and also in’ the central parts 

















| 


at the east and 


fronts 
west ends of the building (see upper figure on two 
engraving published with our number of | 


There are main entrance 


page engravings published with our numbers of |of the north and south sides, the former being | 


These | 


August 20th and November 19th last) comprises a 1216 ft. and the latter 416 ft. in length. 
rectangle of 1880 ft. in length by 464 ft. in width, lengths are made up of a central portion 72 ft. wide 
measured to centre of exterior columns. In gent ral by 90 ft. high, containing the entrance proper, a 
arrangement it consists of a central longitudinal nave | portion on each side of this 24ft. wide by 72 ft. 
of 120 ft. span, with two side avenues of 100 ft | high, and a further portion on each side 45 ft. high, 
each, separated from the central nave by inter- | 48 ft. wide on east and west fronts, and 148 ft. wide 
mediate spans of 48 ft., and having on the exterior | on north and south fronts, 
side of each one span of 24 ft.; the total width of | The east entrance will form the principal ap- 
164 ft. being thus made up of two spans of 24 ft.,| proach for carriages, visitors being allowed to 
two of 100 ft., two of 48 ft., and one of 120 ft. | alight at the doors of the building under cover of 
In order to break the great length of the roof | the arcade. The south entrance will be the principal 


lines, near the centre of the length of the building, | approach for those arriving by street cars, the ticket | 

at a distance of 976 ft. from the east end, a cross | oflices be ing located upon the line of Elm Avenue, 

transept (see Fig. 9 annexed) of 120 ft. span with covered ways provided for entrance into the 
The west entrance will be the 


intersects all of the longitudinal avenues, having | building itself, 
on each side of it cross avenues of 100 ft. span | approach from the railway station, and is the main 
separated from it by spacesof 48 ft. The govern-| passage way to the Machinery Hall. The north 
ing dimension or unit of span of the building is | entrance connects directly with the Art Gallery. 
24 ft., nearly all measurements conforming to| The exhibition space is altogether upon the 
this unit, the exceptions being in the case of|ground floor of the building. At the 
the spans of 100 ft., the spacing of some of the | entrances there are upper floors devoted to offices 
trusses in the central portion of building, and the | and galleries of observation, and also in the towers, 
arrangement of columns at the main entrances. | but none of these are used for exhibition purposes. 
The spans of 120 ft. in nave and transept have a_| The four central towers have stairways and elevators 


height to square at top of columns of 45 ft., and to introduced to the top, all of them with stairs and | 


ridge of roof of 70 ft., and at their intersection at | two of them with elevators, and they are connected 
centre of bnilding they produce a space of 120 ft. | by bridges over the roofs of the building affording 
square, whicu is raised to a height on square of | fine views of the grounds to visitors. 

72 ft., or to ridge of 98 ft. 6 in., and is spanned by| The areas covered by flooring are as follows: 





diagonal trusses, the roofs of nave and transept on sq. ft. acres. 
each side of this square for a distance out of 32 ft., Ground floor ae 872,320 = wv 2 
being raised to the same height. Upper floors in projections eae ons 
1. : ; soy, COWES 26,5 = 6 
The spans of 48 ft. on each side of the nave have gs: 
Total 936,008 = 21.47 


a height to square of 27 ft. 6in., and to ridge of 


| duce four interior courts of 48 ft. square at the four | 





main | 


The foundations of the building consist of piers 
of masonry, excavations being made to the depth 
of 6 ft., and deeper where necessary to insure a 
good bottom. 

The masonry is rubble, well laid in strong lime 
mortar, and each foundation pier under a column is 
finished off with a granite block one foot thick, neatly 
dressed on upper and lower faces and drilled where 
necessary for anchor bolts. Foundation walls, 2 ft. 
thick and 4 ft. deep, or to solid ground, are built 
between the piers under the brick outside walls and 
door sills. ‘The four main entrances have piers and 
side jambs above the foundations of ornamental 
coloured pressed brick and tile, with string courses 
of stone and stone plinth, there being stone sills 
between the piers, and the wrought-iron columns 
of the building extend up from the foundation 
masonry through these piers. 

The outer walls of the building have a base course 
of dressed stone 8 in. by 10 in., upon which is built 
brickwork laid in ornamental patterns of black and 
red, and pointed on both faces with coloured mortar, 
These walls have a height of a little more than 
6 ft. from the floor, and are built around the outer 
columns of the building, which extend through the 
brickwork down to the foundation masonry, 
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Section. on Lines 85 and 42, 


The framework, or skeleton of the entire building, 
including towers, is of wrought iron, there being 
| wrought-iron vertical columns resting upon the 
foundation masonry, and connected and braced to 
| each other by wrought-iron wind trusses and beams ; 
| wrought-iron roof trusses with wrought-iron ridge 
' connecting members, and all necessary lateral 
| wrought-iron bracing and ties; the whole structure 
properly joined together, and stiffened to resist the 
| heaviest winds. 
‘The two outer rows of columns are connected to 
the foundation masonry by anchor bolts, extending 
nearly to the bottom of the masonry, and all other 
columns have cast-iron bases with lugs let into the 
capstones on piers. Sheets of lead are placed under 
the cast-iron bases of the columns supporting the 
central towers and heavy central roof trusses. All 
wrought iron is specified to be of the best quality, 
tough and fibrous, and free from flaws and cracks 
| along the edges. That used in tension members to 

be double rolled, and capable of withstanding an 

ultimate stress of 55,000 Ib. to the square inch. 
| That used in compression members to resist as a 
| short prism, an ultimate compressive stress of 
| 50,000 Ib. per square inch, and there is to be no 
| permanent set under 25,000 Ib. per square inch. All 
| castings to be true and sharp, and free from de- 
| fects of any kind, 

The roofs are computed for a load of 35 Ib. per 
horizontal square foot of surface covered, exclusive 
of the weight of structure, and the limiting stresses 
| for wrought iron are taken for tension at 10,000 Ib. 
per square inch, and for compression at 8000 Ib. in 
case of short prisms, the necessary reductions of 
| course being made for length of column, 

The wrought-iron vertical columns supporting the 
roof trusses are made in three different forms de- 
pending upon their positions in the building. Cer- 
tain columns are composed of two channel bars, 
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Sin. or 10 in. according to position, with flat plates 
rivetted to the flanges in such a manner as to form 
a rectangular hollow column ; certain other columns 
in the central part of the building are formed of 
four 10 in. channel bars held together by four angle 
irons at the corners and riveted to the same, making 
a rectangular hollow column; and certain other 
columns, those on the exterior face of the building 
in the 24 ft. spans, are formed of a single 10$ in. 
I-beam. 

The roof trusses are made entirely of wrought 
iron, except the heel blocks connecting with the 
columns, which are of cast iron. Those for the 
spans of 100 ft. and 120 ft. are constructed upon the 
French triangular system with straight rafters, the 
rafter being composed of two channels either 6 in., 
Yin., 10in., or 12 in, deep, according to position, 
connected by plates rivetted on to the upper flanges. 
The struts are formed of two channels or two pieces 
of flat bar iron, depending upon position, bulged or 
bowed out from each other and connected by 
rivets and ferrules or distance pieces. ‘The tension 
members are of flat bar iron with upset eyes drilled 
with holes for pin connexions ; the main horizontal 
ties, however, being round rods with sleeve nuts at 
centre for adjustment. 
these roof trusses are joined by connecting pins and 
wrought-iron bolis. ‘The diagonal roof trusses sup- 
porting the central roof of 120 ft. square, are con- 
structed upon the same principle, but the heavy 
load that these trusses are obliged to sustain, and 
the peculiar connexions necessary where the rafters 
meet at the ridge and where the main ties intersect, 
also the connexions at the points of support with the 
vertical columns, have required considerable thought 
and attention in the constructive details. 

The spans of 48 ft. are straight, double, intersec- 
tion triangular girders ; those of 24 ft. sloping trian- 
gular trusses, both being composed of angle, tee, and 
plate iron rivetted together. 

What are termed the wind trusses, i.c., the hori- 
zontal trusses connecting the different columns 
longitudinally, and also the columns forming the 
towers and the main entrances, are also formed of 
angle, tee and plate iron rivetted together, the upper 
and lower members being separated by vertical 
struts and the panels so formed stiffened by cross 
bracing. The two rows of columns on each side of 
the 48 ft, spans are braced together on the outside 
over the roofs of these spans by wrought-iron wind 
tie-rods 14 in. in diameter. 

Iron lateral bracing is introduced in sets of three 
panels each between the rafters of the roof trusses 
at four points in the length of the building ; at two 
points in its width next to the central towers ; also 
in sets of two panels at four points around the 
central diagonal roof, and in sets of one panel at 
four points in each side of the transept roof. Ver- 
tical lateral bracing is also introduced between the 
columns in sets of three panels at four points in the 
length of the building, and also at various other 
points, and in the towers. All of this lateral brac- 
ing is 14 in., or 14 in. in diameter according to posi- 
tion, each rod being provided with sleeve nut for 
adjustment. 

The four main entrances have intermediate orna- 
mental cast-iron columns with brackets and lamps 
and wrought-iron gates. Two iron spiral stairways 
are introduced into each of the four central towers, 
these stairways in two of the towers extending 
from the first to second floor, and in the other two 
from the first to the fifth floor. There is also one 
iron spiral stairway in each of the four corner 
towers of the building extending from first to third 
floors. 








ON THE USES OF STEEL.—No. XI. 
By J. Banpa, Naval Constructor, Lorient. 

In rivetting steel structures, a slight modification 
as compared with rivetting ironwork is necessary, 
and in joining several pieces of steel, stronger and 
more numerous rivets are necessary than for iron, 
The rivets may be made stronger either by making 
them of a stronger material than iron, or by in- 
creasing their dimensions. The first solution is the 
most attractive one, and some successful trials have 
been made in the substitution of steel for iron, 
The conclusions arrived at in this country appear 
to agree entirely with the facts already dwelt upon. 
The principal points to be observed in working steel 
rivets are: 1. t o heat them sufficiently but not to ex- 
ceed acherry red; 2. To hammer and finish them as 
quickly as possible. Hammering at a temperature 


The various members of | - 


! 


venience of ane the metal at the points where 
it is struck, e rivetting is thus i 

by zones in different pra Fy one susceptible 
only to a minimum extension, but to a great re- 
sistance, another offering less resistance but more 


extension. In a word, all the dangerous charac- 
teristics of a plate hammered and heated locally 
will exist, e rivet should be so heated, that it 


can be easily worked. If cherry red is passed, the 
contraction in cooling throws a heavy tax on its ex- 
tending power, and the rivet head is not unlikely to 
fly off. Hammering and rapid finish is, therefore, 
recommended, so that if possible the rivet may be 
finished while it is red, and the carbon maintained 
in solution by the blows of the hammer can separate 
itself in cooling. 
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Lioyd’s has pronounced itself against the use of 
steel rivets; and in consequence of this objection 
experiments on the subject have not been made at 
Lorient. It is, however, possible that if the rivet- 
ting were effected promptly by a regular pressure— 
hydraulic for example—more satisfactory results 
would be obtained than by hammerrivetting. ‘The 
advantages to be derived, however, from the use of 
steel rivets do not seem of sufficient importance to 
have encouraged the prosecution of experiments. 

Increasing the strength of steel rivetted plates 
should therefore be effected by the use of larger 
rivets, or of a greater number. If the question of 
economy be thrown out of consideration, it would 

robably be most satisfactory to multiply the num- 
ber of rivets by putting in, when possible, an extra 
row, but the expense of this would be considerable. 
At Lorient it has been found preferable to add to 
the strength by increasing the diameter. It may be as- 
sumed as a mean, thata steel plate .354 in, thick may 
be replaced by an iron one .472 in, thick. From this 
it follows that rivetting suitable to iron plates of 
.472 in. should be used for steel plates .354 in. thick, 
and for other thicknesses a similar comparison may 
be made. In effect if we consider two plates con- 
nected by a countersunk rivet as in Fig. 78, it will 
be seen that failure may take place in two 
ways: Ist, by a deformation of the plate allowin 
the head of the rivet to pass across the distorted 
hole ; 2nd, by the compressing of the metal across 
the undistorted hole. In reality this is due to the 
two effects combined, but they may be studied 
separately. 

In the iron plate MN PQ of the same strength 
as the plate M' N’ P' Q', and receiving rivets of the 
same diameter as itself, the first mode of rupture 
supposes the shearing of a part of the plate around 
the rivet following the line A F, the second involves 
the yielding of the rivet around the line DD". If 
now we suppose the steel plate M' N' PQ secured 
by the same rivet, it will be seen that the resistance 
of the upper part A B of the rivet is greater than 
that of the plate; moreover, yielding would take 
place by rupture of the cylindrical surface the 


ion of the part A A' B B' of the head, The 


pression 
rised | surface of the zone of rupture has to that of which A 


F is the generating line a less to the 
thicknesses M'P and MP, Yiclhing ought there. 
fore, to take place sooner in the steel than the iron 
gate, For this reason the form of rivets shown by the 
ares yoo par peed B' E has been 80 

t the holes in the steel plates have a greater bevel 
than those in the iron plates; the large 
A' B' being the same as A B adapted to the trac- 
tive resistances of the iron plate. 

Under these conditions the. yielding of the 
plate ought to follow the cylinder A' F B' E, 
the circumference of which is the same as that 
of the cylinder AF B E, and which, owing to 
the increase of tenacity of the steel plate, gives 
the same resistance as the latter. All countersunk 
rivets employed in steel work at Lorient, have been 
designed upon these ggg, ; Fig. 79 represents a 
rivet }j in. in diameter. Flat-he rivets often 
offer less resistance, the heads not unfrequently fly 
off after rivetting, and the same results sometimes 
follow a shock upon ecarefully-made joints, These 
ruptures are caused partly by the crushing of the 
rivet head in forming it, and partly by the acute 
angle which the head forms with the stem, and 
which poamues an effect similar to the commence- 
ment of a fracture ; then when the head of the rivet 
does not take a full and true bearing, it is subjected to 
twisting strains, in which the Gesuige increases 
with the diameter of the rivet. 

For these reasons the flat-headed rivets used at 
Lorient have been made on a mixed system recom- 
mended by Mr, E, J. Reed in his k already 
quoted. A conical portion is introduced between 
the stem and the head, and fills a countersink in the 

late. ‘This form gives a much more reliable rivet, 

f from ve | given cause the head fails, the plates are 
still partially protected and kept in position by the 
countersunk portions. The length and weight of 
flat-headed rivets can be thus considerably vollased, 
still leaving outside the plates enough metal to resist 
prolonged oxidation, 

‘The necessary countersinking for the conical part 
of the rivet in the iron plates, was produced by the 
punch without any subsequent drilling, by employ- 
ing dies somewhat larger than the punch. In the 
steel plates the countersink was produced by enlarg- 
ing in the drill a cylindrical punched hole. Thus in 
neither case was any increase of labour incurred, 
The production of these rivets, moreover, involved 
no extra amount of work, as compared with ordinary 
flat-headed rivets, so that no practical objection can 
be urged against this highly advantageous form. 

A point of interest left to be ascertained was the 
following : whether the heat of the rivet when put 
in the hole was suflicient to restore to the zone 
heated by contact, a portion of the original 
elasticity lost by punching. ‘Test pieces of steel plates 
were punched with holes along the centre of their 
length ; in each of them rivets brought up to white 
heat were closed up. When cooling was complete 
the bars were broken, but they gave exactly the same 
results as punched bars of similar width without 
rivetting. ‘The heat transmitted around the holes by 
the rivets is thus shown to be entirely insufficient to 
mee the conditions existing in the fibres of the 
metal. 
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BAMBOO PAPER. 
Mr. Tuomas Rovriepee, of Sunderland, has re. 
cently called the attention of the public, but espe- 
cially of the paper manufacturers, to the probable 
advantages that would be derived from the employ- 
ment of bamboo as a cheap and useful paper-making 
material, and his suggestions are of the more im- 
portance as the supply of esparto—the great staple 
in the production of paper—is decreasing, while the 
demand is ever on the increase, This material is of 
very recent introduction, and prior to 1860, with 
the exception of straw, employed in the production 
of low-class papers, rags, and cotton and flax refuse 
were practically the sole materials employed. As 
the demand increased, and the demand was sud 
and vastly increased by the abolition of the paper 
duty, some auxiliary material was necessary, and 
in 1860 about 1000 tons of esparto were imported 
and employed,* 


* In the little pamphlet in which Mr. Routledge calls 
attention to this subject, he states that in 1860 he was the 
only paper manofacturer using es 
the number of the Journal of the Society of Arts 
November, 1856, was printed on paper made from esparto, 
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In 1871 theconsumption of espartoexceeded 140,000 
tons, but at present the supply is falling off, chiefly 
on account of the wasteful manner in which it is 
collected, the roots being torn up with the grass, and 
as some fifteen years would be required, under 
favourable conditions, to reproduce it from seed, the 
prospects of the supply being maintained are more 
than doubtful. It is true that while the Spanish 
esparto is thus decreasing, there exist enormous 
quantities of the grass in Algeria, but the difficulties 
of transport, added to the fact that French, Belgian, 
and American paper makers are now large customers, 
appear to shut out all chance of the African re- 
placing the Spanish staple at a moderate price. 

It is under these circumstances that Mr. Routledge 
has turned his attention to the bamboo as a suitable 
paper-making material, and has carried out experi- 
ments with it upon a large scale. Apart from its 
suitability for the purpose, Mr. Routledge points out 
that probably no other plant is so rapidly, 
abundantly, and cheaply produced as this. Twelve 
inches a day is not an uncommon rate of develop- 
ment, while a moderate estimate assumes a crop of 
40 tons to the acre, produced with but little care 
beyond the necessary operation of irrigation, In 
drying, the bamboos will lose about 75 per cent. of 
their original weight, and about 60 per cent. of the 
remainder will consist of paper-making fibre, result- 
ing in a net yield of 6 tons per acre, 

Bamboo has already been used as a material for 
paper, but without much success, on account of a want 
of care in selecting the plants, it being absolutely 
necessary that they should be cut before any woody 
fibre or silicious coating is formed, so that it may 
yield under an easy and cheap process. 

This process, as carried out by Mr. Routledge, is 
as follows: The young plants are passed first 
through crushing rolls, and afterwards through 
suitable fluted rollers, which separate them in 
narrow strips or ribbons; these are cut up into 
suitable lengths, and taken then to the boiling pans. 
These pans are arranged in groups, connected to- 
gether = pipes, through which the reducing material, 
consisting of caustic alkali, circulates as desired, 
passing Sen one pan to another, and in each se- 
parating a fresh portion of matter from the fibres, 
until it is neutralised and discharged, the supply 
being always maintained by adding fresh lye at one 
end of the series, as the exhausted lye is run off at 
the other. When sufficiently treated in this way, 
the fibre is washed, placed under a press, divided, 
and finally dried by a stream of hot air. Mr. 

Routledge calls also the attention of papers makers 
to megasse—the crushed sugar cane—as a suitable 
material which yields a large percentage of fibre, and 
the supply of which is always abundant, and the cost 
of treatment low. 

In connexion with this subject we not long ago 
(see ENGINEERING, vol. xix., page 366) published an 
interesting notice of M. Aimé Girard’s memoir on 
paper-making fibres, In this memoir M. Girard points 
out that length and strength of fibre are not impor- 
tant qualifications in paper-making material, fineness 
and elasticity being the two most necessary charac- 
teristics. 





THE STRENGTH OF ANGLE IRONS. 
A Practical Deduction of the Resistance to Bending of Tee 
or Angle lrons. 


Most engineers are familiar with the difficulties attending 
computations for the strength of tee irons acting as beams, 
and usually the only solution used is the very valuable one 
of experience, or more often a simple copying of the prac- 
tice of others. Some of the younger members of the pro- 
fession have not the advantage of such experience, and 
many others have felt the need of some simple rule as a 
guide to the use of such irons in purlins and rafters, 


Let b =width of flange. 
h =height. 
b'=width less thickness of stem 
h'=height under flange 


Allin 
inches, 


Then by the usual method the moment of resistance of the 
section to bending is found by dividing the moment of 
inertia by the distance of the neutral axis from the further 
edge. Of the many forms into which this expression has 
been put we will select the following as the one to be further 
investigated : 
(bh h®?—3}' A'*)?*—4 bab h' (h—h’)*® 
ey OS eee 
We will also for simplicity confine ourselyes to equal- 
sided sections; and let also 
h—NM=t, h=n t and of course h=) and h'=}'. 
Then performing all the operations indicated and reducing 
we find the expression condensed into a ¢*, “a” being a co- 


The following Table was thus computed : 


| and drawheads of two contiguous cars with the coupling link 
between them, while Figs. 2 and 3 are respectively a plan 


For n= 1 2 3 4 5 6 
a= 0.167 08 1.908 3.572 5.8 8573 | 

For n= 7 5 9 10 ee ee 
a= 11.907 158 20.25 25.26 30.83 37.0 


An examination of these coefficients enables us to say that | 
a varies with n* very nearly, and therefore by letting 
a=c n*+e for some value of n, 
and 
at=c n™+e for some other value of n, 
we have 
_ a—a' 


o> — nearly. 


n 


A careful examination of the Table shows that ¢ varies from 
0.21 to 0.27, but for the more usual proportions lies very 
nearly to 0.25. This will be considered as the average 
value. This will reduce our expression for the moment of 


Ah . 
resistance from a @ toc n? @, but n= y and we shall have 


h't hxhxt 
- or — 
4 4 
This numerator is the usual statement of the dimensions, | 
and we could scarcely have found a more favourable rule. 

Suppose the allowable stress to be six tons per square 
inch, the following rule may be easily deduced : 

Carry out the multiplication indicated by the usual state- | 
ment of the size, the product is the working load in tons 
uniformly distributed for a bar 1 ft. long supported at both 
ends. For other spans divide this number by the span in 
feet. For the usual sizes this will be within five per cent. 

In other words an equal-legged angle, or tee iron, is fifty 
per cent. stronger than a bar of the same height and thick- 
ness, and for unequal-legged sections we may usually con- 
sider the height only, as the change caused by width is 
much smaller than by height. 


Cuaries A.Smuirn. | 
St. Louis, 1875. 


STERNE’S RAILWAY CARRIAGE 
COUPLING. 
We illustrate above a neat arrangement of self-acting | 


ay | 





fitted with central buffers. The nature of the arrangement 





efficient depending upon n. 


will be readily understood on reference to the annexed en- 








| pears to answer its purpose well, 


STERNE’S COUPLING FOR RAILWAY CARRIAGES. 
CONSTRUCTED BY MESSRS.THOMSON, STERNE, AND CO., ENGINEERS, GLASGOW 


gravings, in which Fig. 1 is aside elevation of the buffer 


and end view of one head. It will be seen that in Fig. 1 


| the link is secured at one end in the buffer and drawhead 
; at the right hand while the opposite end of the link has 


entered the head at the left hand, and is about to push back 


| the spindle which holds up the vertical pin. From the views 


given it will be seen that the buffer and drawhead is formed 
with’a bell-mouthed cavity at the front, this cavity being tra- 
versed vertically by a pin which secures the coupling link 
when the latter is inserted. In its normal position when a 
carriage is uncoupled, this pin is held up (as shown on the 
left-hand side of Fig. 1) by a spindle which passes through 
apertures in the sides of the head and carries at its ends 
rollers or wheels, each of which when the parts are not 
coupled rests in a curved seat at the lower end of an incline. 
When the rollers are in their curved seats the spindle 
between them holds up the pin as seen in the left-hand 
half of Fig. 1, but when the coupling link of the next ad- 
joining car enters the bead it presses against the spindle, 
thereby pushing it with its rollers up the inclines, and the 
vertical pin being then free immediately falls into and 


| secures the link. The rollers naturally gravitate a little so 


that the spindle always bears down upon the inner end of 


| the link, the weight of the spindle thus keeping the link in 
| a horizontal position whilst uncoupled, as shown on the right 
| hand of Fig. 1. 


The link being always in a horizontal position allows the 


| coupling to be easily accomplished at a variation of loads 


without the necessity of having large bell-mouth cavities in 
the buffer heads, moreover the cavities in the buffer heads 
are formed with the particular curves shown for the purpose 
of keeping the link always projecting a uniform amount 
even if it be tipped somewhat upwards or downwards by 
being made to engage with the drawhead of a more or Irss 
heavily loaded vehicle, and it thus can be coupled close up. 
The curved seats for the rollers at the end sof the spindles are 
sufficiently recessed to prevent the rollers ascending, and 


thereby letting the pin drop during shunting; the link is «f 


course removed and suspended by a chain or book during 
the time of shunting or assembling. The central position 
of the horizontal spindle upon which the vertical pin rests 
when the parts are not coupled is reduced in diameter in 
order that the link need not enter too far for the spindle to 


coupling designed by Mr. L. Sterne, for use on rolling stock | clear the vertical pin, and a short link is thus obtained. 


The coupling we have described is very simple, and it ap- 
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THE PORT OF TRIESTE, ANCIENT AND 
MODERN.* 
By Caprarn R. Burton, Her Majesty's Consul at Trieste. 
(Continued from page 446.) 
V.—Prriop or INNOVATION AND InsuRy (1860—1874). 


Trieste had now escaped the immediate effects of | M. 


stubborn Germanisation, and the day of Constitutionalism 
had made her a free town as well as a free port. Her 
Emperor entitled himself ‘ Si di Trieste ;” she had 
her diet distinct from that of Istria; she returned four 
members¢ to the Lower House at the capital, and her 
**Magnifico Podesta” and municipality took unlimited 
charge, often with very little wisdom, of all her internal 
arrangements. 

We now come to the days when the public began to 
clamour for the “ bonification’”’ of the Porte. The Suez 
Canal, believed in by all men except Lord Palmerston, 
had aroused the Mediterranean alk with the hopes of 
sharing in the rich trade of the nearer and the farther 
East. Algiers, Marseilles, Genoa, Ancona, Leghorn, 
Naples, and Brindisi, began almost simultaneously to brush 
up their old-fashioned establishments, and the citizens of 
Trieste were seized with a desire to convert their open 
roads into a closed port or a system of docks. They 
complained that their city had none of the great works 
extending from Havre to Stettin ; that their imports of 
coal and iron, and their exports of grain, wood, and flour, 
had greatly increased without proportionate conveniences ; 
and that the waste of money in the daily embarkation and 
disembarkation of 35,000 zoll. zentners (about 1740 tons), 
costing per annum 1,188,000 florins, was not only a lucrum 
cessans, but a damnum emergens, for which the consumer 
had to pay. 

After 1854, too, the grain trade had so developed itself 
that ships, finding no room at Trieste, were driven to 
Venice, or had to land their cargoes in Muggia (Back Bay) 
where the Sponda di Servola had recently been bonght 
with the view of establishing a new port. And in 1861, 
the glut was further increased by the opening of the Pesth- 
Kanischa-Pragerhof Railway, which added the cereals 
of Hungary ; the two articles, grain and building woods, 
were expected to form five-sixths of the freightage of that 
line. On the other hand, the roads of Trieste had cost but 
little; during the 35 years preceding 1872, the total 
expenditure of harbour improvements amounted only to 
360,000 florins. 

Before giving an account of the various projects pro- 
posed, and of the plan finally adopted, let us briefly consider 
the evils to be remedied. The Roads, I have said, are 
comparatively open, exposed in winter to northerly, in 
summer to southerly gales. The former are chiefly the two 
land winds, Greco Levante (east north-east), and the Patria 
Bora (Boreas), a generic term for the Baltic current, 
which ranges between north north-east and north-east.- 
This mountain blast rushes down like a Pampero 
upon the heated atmosphere of the seaboard and the sea; 
it seldom extends from Trieste far down the Gulf, but it 
shallows the shore water, and it causes a furious “‘ ressac,”’ 
its average may be 200 days in the year, and its violence 
during 30 to 33 prevents work in the harbour. Ex 

rts of the streets must be roped to prevent men being 
Soon into the sea; near Fiume, a railway train has been 
upset, and many accidents, even fatal, annually occur. 
The furious whirls of wind do by cleaning the streets 
and scavengering the foul Old Town; at the same time 
they injure agriculture by rapid] ing up the rain. The 
enforesting of the mountain datos emboscamento del 
Carso) may mitigate the pest, but it has already worked 
some by equalising the temperature in summer, and 
by thus abolishing the ‘ Embatto” which, rising at 
10 a.m., blew till4 p.m. This sea breeze was most useful 
to sailing ships making the Roads, and the ‘‘ Borino,”’ or 
land wind of the same season, was equally favourable to 
those leaving it. 7 

The sea-winds are also two, both the gift of torrid Africa. 
The “ Libeccio,’’ or south-wester, is rare; it seldom out- 
lasts the third day, but the long fetch raises the heaviest 
sea; it has tossed small boats and rafts upon the quays 
and into the squares. The rainy and misty “‘ Scilocco”’ 
(Scirocco) is the complement of the dry frigid Bora ; 
the wind of spring, summer, and autumn often ing out 
at sea when the north-eastern blows furiously at Trieste. 
It lasts violently for twenty days to three weeks per annum, 

it is always a ing and malarious current whose 
tepid damp, however, brings showers beneficial to the 
droughty ‘folds. It raises, whilst the Bora | sses the 
water ; it chokes the twenty-one drains, not including the 
Cloaca Maxima (Klutsch), rman Ay seer nuisances to the 
town, and it seriously interferes with landing and embark- 
violent they have reduced the working days (loading 
unloading) to 200, and even to 190, 
215, which does not include the 72 
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ide, are ranged stern on, so as to be connected with 
the s by a plank. This pri 

and discharging freight is 

extremity compels. was carried ashore 
without any trace of 

cag thy onal. ter Sotanen 
way . For 

orocco anchored in the roads on 
(Friday, December 6, 1872). - 

wo days, room being wanting a 
moreover, can be used only at low 
berth to land goods at hig h tides. 
a place, and on Monday ( ber 
about 9 a.m., when the sea ceased 
The operation was delayed 
prevail from November 
goods be shipped or unshi; in a marketable 
a e~ the railway ee y 

o an open, mi 8 
commodities must be . Briefly, the Morocco 
unable to leave Trieste before noon on 
taken ten clear days to discharge and 
or, at most, three, 
It would have suited her 
proper accommodation than thus to be mulcted for demur- 
rage. The circumstances were ern an gy shoal 
but during the six months of “ x * Sirocco- 
storms’’ at Trieste, matters are often worse than between 
the 6th and 17th of December, 1872. Fi , between 
that time and May, 1875, there has been no attempt at 
improvement except a few dynamite mines, to dee 
the ‘‘ sacchetta’’ or space between the Molo Sartorio and 
the “ fanale’’ (lighthouse). 

The first and the last sensible 
Trieste was made in 1856. Mr. , an 
gineer, was authorised by the Imperial Government to 
apply to the municipality for a concession and a t of 
800,0001, The object was to make a tunnel of metres 
through the macigno or soft sandstone ridge, called San 
Giacomo, which separates the city from Muggia Bay, and 
to lay out a regular port with basins and moles, in the noble 


nataral harbour behind or south of the city. But it was | the 


objected that the removal of the s Ww injure the 
owners of houses and ines in the harbour of Trieste, 
upon which much capital been expended. To this diffi- 
culty there are two solutions. Firstly, Muggia Bay, a safe 
port, defended against the winds by the two Fs cmp Sant’ 
Andrea and Sottile, and easily fortified by batteries against 
attacks fatal to the new port at the edge of a 
mercial city, would be a general amelioration, what 
improves the whole must be held to improve the parts. 
Secondly, a line or lines of pages > ya Muggia Bey, 
along the shore of Sant’ Andrea and the city frontage to t 

railway station, would, instead of deteriorating, raise the 
value of property throughout the line of improved transit. 
The present state of affairs and the future prospect will 
be still worse when the new port shall be open to trade; 
not only will house property suffer, but the whole city will 
be pcs one to inevitable loss. Such, however, are the 
shortsighted views of individual profit which prevail. Only 
lately a few Greek merchants have been able to prevent the 


sed | filling up of the malarious Canal Grande, beca’ 


use their 

brigantines could no longer anchor under their windows. I 
may here note that part of Mr. Clark’s scheme is about to 
be revived. A tramway , eight metres broad, is 
in pro between the Piazza Santa Catterina and 
Me. gia Bay below, or north of Servola. expense, in- 
clading a small reserve fund, is laid at a maximum of 
200,0001.; and as ground at the city end commands from 


suburbs, we may expect to see it in the London market. 

But Muggia Bay, the true port of Trieste, is being 
rapidly occupied, not by Government, as it should have 
vey but by private companies. Beginning from the north 
we ’ 


; as yet they have not 
2. The Austrian Lloyd, whose s' 
said to have cost over half a million 
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ing her crew 4001. instead of 1201. | the 


25 to 200 florins per square metre and 3 florins in the | the 
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wrest to north-enst, ie 
little a single ’ . a 
het clas ectatintan rik 
(4.) Molo delle Piere Cotte, so called from the bricks here 
landed ; it is about 18 paces . 
5.) Molo Sartorio, a off which ships Sus 


lay when performing short quarantine. It is 
Casino of the 1. R. Guardie’ Finanze (Finanz-Wache), a 


5 di 
building, capped by an old-fashioned 
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uakes freq 
(6.) Molo del Vin, for ing wine. 
(7.) Mi ite the Piazza of the 
875, the statue of the late 
H.LR jesty. This 


reign lie. 
G2 Mee della Sanita, the shortest of the moles, front- 
ing the quarters of the Maritime ment, pilot’s 
Geaspe 4a Fiat 0 dalle Health), and whol occupied 
della Sanitd (health officer), whi has tately 


(@.) Molo 8. Carlo, the prinei landing per before men- 
tioned ; it has a single at the root it wanted only 


(10.) Molo del Sale, another short or half pier ; it will : 
be over by the mole W. IV. 

(11.) Molo K h, w long thin line at the northernmost 
bend of the bight, where the new works begin. Here the very 
offensive main in (Klutsch) ———— h three 
arches to the north or under the railway . The 
Klutsch was built partly by the Government and by , 
the Sid Ab Seen pists ave well and solidly of ES 
the grés or sandstone of hills. It is a material 
which requires careful i 


the present state of 
masonry built in the days of Maria Theresa shows how 
resist sun, rai 
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fact it was a trimming between part of M. Talabot’s and 
Mr. Rieter’s systems. 

V. Captain Tenge Poppovich published (June 14, 1862) a 
lithographed ‘“* Memoria’ and a ** Piano del Nuovo Porto di 
Trieste,’ which accompanies this paper.* With the con- 
currence of many merchants and armateurs, he proposed 
to modify the ‘‘Talabot’’ harbour, which he contended 
would be most injurious. The principal changes are in the 
breakwater and in the part about the railway station. The | 
former was converted into a dyke 3050 ft. long, beginning | 
with a clear passage 600 ft. broad, between it and the finale | 
or lighthouse; ranning to the north by north-east, and | 
leaving another elear passage 350 {t. wide fronting the new 
Molo del Lazzaretto nuovo. This breakwater, thrown out | 
2050 ft. beyond the “‘ Talabot’’ dyke, necessarily enclosed | 
more room. The new mole was to project 1950 ft. to the 
south south-west, towards the breakwater, thus protecting | 
the Lazzaretto basin, which was to be deepened and to be 
supplied with! an outer{dock 1950 ft. long (north north-east 
to south south-west) by 1450 broad (east to west). The rail- 
way Darsena, or basin north of the Torrente Klutsch, was 
to be filled up by a triangle with a base of 2000 ft. Quays 
and wharves were to front the city ; the existing moles were 


to be retained, but the four (Nos. 5, 8, 9, and 10) were to | Peroxide of iron 
be enlarged to a length of 900 by a breadth of 150 ft. | Protoxide of iron 
The Molo Klutsch, the northernmost, was included in| Oxide of manganese 
the made ground, and the Molo Santa Teresa, the sonthern- | 


most, was to be opened by a wide scouring passage for the 
benefit of the Sacchetta. 
the dangers of the Bora (north-easter) would be increased, 
that all but the well-sheltered Sacchetta would be more 
exposed to the fury of the Libeccio (south-wester), and that 
a large portion of the basins fronting the town would be 
taken to make wharves. 


VI. The last of these twelve projects which requires | 


notice proposed to build the new docks upon the Algiers- 
Marseilles model, north of the Lazzaretto basin, and half 
an hour distant from the city. This was simply to take the 
town out of town. 

The Porto-Canale was a gigantic scheme worked out by 
MM. Rieter and Buzzi, the former a merchant, the latter 
a civil engineer ; and it seems to have been the after-growth 
of the Suez Canal. It was described in two works, 


‘** Verbindangs - Kanal der beiden Buchten Triest und | 
Trieste 1862, and ‘‘ Dilucidazioni sul Porto-Canale | 


Muggia, 
Rieter,”’ by L. Dott. Buzzi, Trieste Coen 1863. The 
minute sections and plans published to illustrate this under- 
taking were highly praised by Sir Charles Hartley. This 
mighty salt-water sea-arm was to set out from the southern 


end of the Canal Grande ; to cross the Piazza della Barriera | 


Vecchia, about 60ft. above sea level; to ent through the 
ridge of San Giacomo, 174ft. high; and to issue near 
Servola Point, after a total length of about a sea mile and 
a half. The breadth was to be 180ft., the depth of water 
31 ft., containing some 216,842 enbic fathoms, and the sole 
to be sunk 37 ft. below sea level. It was to be crossed by 
two ‘‘ monumental”’ standing bridges, one 174 ft. high, 
and the other 67 ft.—evidently too low for safe transit— 
together with five swinging bridges, on the “ Irving’’ prin- 
ciple. Fifteen transverse tunnels, sunk 28 ft. ~~ 
canal, or a total of 65 ft. (28+37) below sea level, would 
enable the water and gas pipes to pass under it between city 
and suburb; and it would be aided by a tramway or tram- 
ways connecting the Rive Grumula and Servola, vid Sant’ 
Andrea. 

This grandiose undertaking— 


the city shall contain 300,000 souls 
through the centre of the town 


alluded to. ; 
On the other hand, malcontents declared that no boring: 


To this plan it was objected that | 


the | 


whose expense was modestly 
fixed at 17,000,000 florins—looked forward to the day when 
It offered the advan- 
tages of a quay 84 ft. wide and 18,000 ft. long, and containing 
a water area of 38 areas (1,162,000 square feet), passing 
At the Muggia end, it 
would bring into use 30,000 ‘ klafter” or fathoms (120,000 
square metres) of building ground, which might be expected 
to yield 3,000,000 of florins. This, I may note, was the object 
of Mr. Clark’s tannel, and of the present plan before 


gives a continuous section, and shows the whole of the 
workable seams. It must not, however, be taken as re- 
presenting a correct section of the entire coalfield, as in 
many instances the seams vary both in thickness, quality, 
and description, and in some cases are entirely absent, 
especially in the upperseries. The half-yards, red shagg, 
and red mine ironstones never having been found south of 
Cobridge, although their indicatad position has several 
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poses, varying in thickness from 1 ft. to 2ft. Gin. 
the ironstone is at its least thickness the coal is at its 
greatest, and vice versd. 
shale, averaging 3ft., of excellent quality, and is largely 


| bed varying in thickness from 1ft. Gin. to 5ft. 6in., is 
well known as a b 


.ckband ironstone of first-class quality. 
mmediately below it is the coal, which is moderntely good 
or household purposes, and isa good coal for steam pur- 
hen 


Below the coal isa bed of alum 
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had been made on the San Giacomo ridge to ascertain the 
proportions of clay and sandstone and the possible existence 
of harder rock; that the swinging bridges would cause 
delay, an the tugs would injure the banks; that the re- 
moval of 4,774,000 cubie metres above, and 1,187,000 below, 
sea-level—estimated to require 10,000 to 15,000 workmen 
for five years—must at least be doubled ; that the expro- 
priation of 250 honses, lodging 5000 souls, and 80 acres of 
ground, inadequately laid down at 7,281,000 florins, would 
soon execed 20,000,000 florins ; and, finally, that the 
17,000,000 florins of the estimate must be extended to 
45,000,000 florins, thus greatly exceeding the Talabot pro- 
ject. In fact, the public voice declared the scheme to be 
commercially impracticable. 

(To be continued). 





THE NORTH STAFFORDSHIRE 
COALFIELD. 
The North Staffordshire Coalfield with the Tronstones 
contained therein.+ 
By Cuaries J. Homer, F.G.S. 
(Concluded from page 466.) 

I WILL now give a detailed description of the nature and 
qualities of each workable seam, taking the Chatterle 
Collieries as the centre, where the upper seam of the coal- 
field, viz., the half-yards ironstone and coal—is met with 
at a depth of 200 yards. 

This description is compiled from actual sinkings across 
the line of outcrops at the Pinnox, High Lane, Whitfield, 
and Norton Collieries, down to the Winpenny coal, which 





* This will appear with the plans of the “‘ Talabot”’ 
scheme in our next number. 

+ Paper read before the Iron and Steel Institute at 
Manchester. 





AVERAGE ANALYSES OF THE CHATTERLEY IRON 
Company’s IRONSTONE AND COAL. 
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No. 1. No. 2. | No. 3. No. 5. No. 6. No.10. | Geek Gow 
Half-Yards. | Red Shagg. | Red Mine. Hoo Cannal. Bassey Mine. Gubbin. Half-Yards. 
— | ‘ ar boot | Boictee peas 
. th oe ih #¥ 1%. sy e . re - a 
esi dies) sei eg) 8s esl ad edi sei es Egil egi ie 
8§|%3:i83\s Ss $s | ‘8s $/%s/35/)6@s;|33)\%s 
as | 5a | ea | Sa | 82 | 38 82 38 AZ| sa | 82 | 32 | A | 38 
_ | _ - | _ | ~ } a) 
92.57) 91.50) . 92.52) 85.32 | 92.5 65.68} ... | 72.30 
50.27 45.32 | 50.90 44.12 49.50) 38.85 | 34.20 
2.55 a2et:.. 3) Baer 3.90) ... | 2.86 3.08) | 
Protoxide of — ,, 1.06 2.23 | 1.76 2.22 1.71) | 2.04) ... | | 
alumina 0.20) 0.28 0.32 0.55! 0.73) 0.59) 0.74) 1.21) 0.45) 0.71) 5.71] 7.90) 
silica 0.15} 2.50) 0.50 0.86! 1.13) 0.79) 2.95) 482 0.27) 0.43) 10.50) 14.53) 
lime 0.53} 0.67' 0.64 1.10) 2.07} 1.29) 1.34) 2.19 2.23) 1.53) 2.52 3.48 | 
., magnesia 0.25) 0.13 0.20 0.34| 0.80| 0.94 0.60) 0.98 1.94) 1.10, 1.13) 1.56 
| Sulphide of iron trace} 0.06, 0.32... 0.10) 0.17) 0.48} | 0.80 
Phosphoric acid .... 0.83) 1.24) 0.99 1.53; 0.62) 0.93 0.97 | 158 O05 | 0.80| 2.76) 3.82 
| Combined water 3.74 1.07 0.12) 3.72 | 0.60) | 3.25 
‘ carbon... 10.90 | 18.60 | 8.75! 13.10} 7.10) 4.20) 
| Carbonic acid 32.07 29.92 33.02 | 30.07 35.21) | 28.24] | 
100.00/| 100.00 100.00 100.00 100.00 100.00'100.00 100.00 100.00 |100.00 100.00 /100.00! 
Metallic iron 39.10} 64.80 35.40 64.05| 39.58] 64.77, 34.40] 59.72 98.71| 64.80) 30.60| 45.97) 26.60) 50.61 
manganese 0.82) 1.83 1.72) 2.97 1.35) 1.75) 1.72) 2.81 1.33) 2.05; 1.58] 2.18 
es ae \—_ eames) | | —- —=—— 
Totals 39.92] 66.63 37.12) 67.02 40.93 66.52) 36.12) 62.53 40.03) 66.85 $2.18} 48.15) 
| | 
AVERAGE ANALYSES OF THE CHATTERLEY TRON COMPANY’S IRONSTONE AND COAL. 
IRONSTONES—continued. 
No. 15. No. 17. No. 19. No. 20. | No. 21. No. 23. No. 32. 
Chalky. New Chalky.| Winghay. | Rusty Mine. [Brown Mine.) Barnwood. | Bowling Alley 
zit - - bg se ep che lei] ole, 
Eg iasieg| s3\/ ng) es) esi agi Fs] B22 82i\e8si\ as 
4259'686i1396i\8Ss #8j|83 43eo 83 = Ss | 453 65/| 36/| 8s 
S- 35 Ss se 2 | 2m |S | Re oA “nm @ni “an | 2m 
DQ & N PD & 2 DN 5 nD 42] 5 2 7) RQ 5 Pp 2 5 Pp 
Peroxide of iron 74.07 64.48 | 98.28 66.60 | 69.07 74.47 | | 56.22 
Protoxide of iron ...| 46.80 38.57 | 58.46 10.37 41.65) 45.25 | 36.30!) : 
Oxide of manganese | 0.02 |} w) 2-46 
Protoxide of _,, ; 0.01 or 1.67 ad 
on alumina | } | oe 4.63) 6.37 
» Silica ...| 0.08} 0.10 7.95| 10.94 
» lime 2.65| 0.74 | 8.68) 11.20 
»s magnesia} 1.02) 0.27 a% 1.06; 1.45 
Sulphide of iron 1.62) | | 0.78) 
Phosphoric acid 0.40) 0.59 | 0.80) 1.10 
Combined water 0.13) . | 2.83) 
ie carbon 0.61) | : . | 4.10] 
Carbonic acid | $4.55) | 31.20) 10.26 
or a 99 .531100.00 1100.00 100.00 
Metallic iron 36.40 51.85! 30.00 45.14) 46.51) 68.80 31.40 46.62) 32. 4) | 48 35. 35.20) 52.03) 28.60) 39.36 
manganese} | | |} 1.29) 1.77 
Totals as ears 46.51] 68.80 | | 29.89 | 41.13 
i ' 


| used for alam making (containing 48 per cent. of alumina), 
| and is also used as a fireclay for brickmaking. 

Seam 2.—Twenty-one yards below the above is the Rep 
| SHaca IRonsTONE AND CoAaL, which has a strong irre- 


.| gular fireclay roof, containing nodules and several irregular 


No.34. 





Mine. 


61.59' 61.27! 63.13) 61.79) 63.50 











Volatile hydro-carbon 37.40! 37.61| 31.70} 37.35) 34.85 
», sulphur 0.20; 0.12) 0.62) 0.06) 0.00 

+ ash 0.81; 1.00 4.55; 0.80; 1.65 
Totals 100.00 | 100.00 |100.00 ' 100.00 | 100.00 


| bands of ironstone, of rather lean quality, and not worked. 
| Then the red s bass, 1 ft. 8in. thick, which is very in- 
| flammable, containing 12 to 15 gallons of heavy oil to the 
| ton ; immediately nelow which is the red shagg ironstone, 
| lying in one bed and varying in thickness from 2 ft. 6in. to 
| 6 ft., of excellent quality. Underneath this is the red 
shagg coal, of rather inferior quality, from 1 ft. 6in. to 
2ft. in thickness. Below this is soft fireclay warrant, 
6 ft. thick., given to swelling, and causing much cost in 
maintenance, especially when the roads are wet. The 
fireclay which is got in beating up roads, &c., is used for 
brickmaking. 

Seam 3, 40 Yards.—Rep Mine IRonsTONE AND CoAL 
has a moderately good bass roof, containing several small 
bands of argillaceous ironstone and a band of oil shale, 
1 ft. 6in. thick, which yields 28 gallons of oil to the ton. 
After the oil is extracted in cast-iron retorts, ially 

dapted to the purpose, the residue is from 3 to 5 tons of 





times been sunk through, and the next underlying seam, 
the Bassey Mine coal and iroustone, met with in its usual 
and ed the ordinary uniform quality and thickness. 


place, 


Seam 1.—Hatr-Yarps [RonsTONE AND Coat, has a | reds 


DESCRIPTION. 


metal roef with 





good bands of | 
ironstone not worked, This ironstone which lies in one 


good blast furnace mine to every ton of oil made. Below 
the oil shale lies the red mine ironstone in one bed, varying 
in thickness from 2ft. to 4ft. Beneath this is a coal of 
moderate quality, 2ft. thick, with 9in. of boling between 
the floor of fireclay, which latter heaves very much, especially 
| when the — pe, bs mat such an extent a 

, neither is the quality of fireclay so pure ree 
fous ol nodules of ironstone which are troublesome to 
the brickmaker. 
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The following are Analyses of above Ironstones made coal called the lady coal, of moderate quality, and about | to 3ft. Sin. thick, little worked, but good in quality 
Dr. Macadam, Edinburgh. " 2ft. Zin. thick, useful for all purposes. ae 
f C ; Seam 20, 387 Yards.—Rusty Ming Inonstone comes| Seam 38, Yards.—Butumurst Coan, 5 ft. thick, 
Ouitonet irons ok ons 7 ry Bis 0 goed chy hend remiens, ches mand oe cj: § nes is easily worked, and is used for 
Jumina ... ci am die . 2 ft. 2in. 4 rather i work, owing household a large quantity 
Lime _... af sai - 8,96 to the absence of i diet omnk havdpate af stone. No| being sent to the London part ae od also used for 
Magnesia val ap be 0.24 coal accompanies this seam. coking. 
Silica ‘ sap ieee * This ironstone is largely used as a mixture with the} Seam 39, 1224 Yards.—WinpEnny Coal, 3 ft. thick, is 
Sulphur ... te a .. trace blackband ironstones. 4 household and manufacturers’ coal. 
panceics ns a “ie — little < hy soles tobe’ Fo wawlgeee prem +79 them haat orked ndaelee, Le rgfy ecw 
—_—— worked, o ii i exceeding 1 ft., w near ; 
— E _ , 100 but is ve pon. but they are not taken into consideration as being 
* Capable of yielding 69.35 of metallic iron. Seam 22, 471 Yards.—Rowuvurst Coa. A good coal | among the seams of the district. 
Caleined. for household, manuf ing, forge, and steam purposes,| We then meager og tm millstone grt which underlies 
Oxides of iron... ba .. 95.31% and is also used for blast . It is cheaply got the entire area of the North coalfield. 
Alumina - a 0.59 owing to its great thickness, being from 7 ft. 6 in. to9ft.| It will be borne in mind that the foregoing description of 
Lime 4 fe : 2.17 This is known as the Ash coal in the Longton district. | the nature and qualities of the various seams is based upon 
Magnesia B 0.25 ards.—New Mine Ironstone, 1 ft. 4in. thi w 
gn _ 517 Yards.—New M Ir ft. 4in. thick, | what has been the line of section from 
Silies =a ee 1.68 lies immediately above the Burnwood seam, and is worked Chatterley to Whitfield, all of which, down to (No. 34) the 
Sulphur ne ‘ trace in connexion with it. Hard Mine coal, crop to surface. 
Phosphorus en a trace Seam 23, 519 Yards.—Burnwoop Ironstone AND| In order to the vast wealth of minerals con- 
peraee Coat. The ironstone lies in bands with bass partings, and | tained in this ge wenger abige dang peannend 4 
100 ave s lft. 3in. to 1ft. Gin. thick. The coal im- | foregoing section, which shows no less 32 — 


* Capable of yielding 70.19 of metallic iron. 


Seam 4, 60 Yards.—I have recently met with at Chatterley, 
20 yards below the red mine, a seam of coal 3 ft. to 4ft. 
thick, and of fair quality. 

Seam 5, 77 Yards.—Hoo CANNEL. A seam little known 
in the district. It is worked at the Pinnox Colliery for oil 
making purposes, and yields 25 to 30 gallons to the ton, and 
lies with a seam of coal 8 in. thick, and a band of ironstone 
9 in. thick. 

Seam 6, 101 Yards.—Basszy Mine IRONSTONE AND 
Coa, 1ft. Gin. to 5ft. thick. This ironstone is a black- 
band, and used chiefly for blast furnaces. Underneath it 
lies the coal, from 8 in. to 2 ft. thick, used for brickmaking 
and other common purposes. 

As will be seen from analyses on preceding page, the 
moras seams of blackband ironstone are of extremely 
rich quality. 

This seam terminates what is known as the blackband 
series of the North Staffordshire coalfield. 

Seam 7, 111 Yards.—Lirrte Row Coan, 2ft. 6in. to 
3 ft., is a good potters’ coal, and is also used as a seconds 
house coal. 

Seam 8, 131 Yards.—Pracock Coa., 6ft. thick, is a 
useful earthenware manufacturers’ and forge coal, and some 
little is used for household purposes. 

Seam 9, 138 Yards.—Srencrort Coat, 3 ft, 3in. thick, 
is similar to the peacock coal. 

Seam 10, 164 Yards.—GuBBIN IRONSTONE lies in bands 
averaging from 1 ft. to 2ft. 2in., in 3ft. to 4 ft. of bass, 
thus making a work of about 5ft. or 6ft. high. No coal 
accompanies this seam. It is one of the most valuable 
clayband seams in the district, and is used to mix with the 
rich blackband seam for ironmaking. The roof over it is so 
intermixed with similar ironstone bands as to make a 
separate working in some places, there being as much as 
1 ft. 3 in. to 1 ft. 9 in. of ironstone in 4 ft. to 4 ft. Gin. of a 
working. 

Seam 11, 171 Yards.—Great Row Coat takes it name 
from its being the thickest and most cheaply wrou ht in 
the upper series. It is upwards of 9ft. thick, and a 
Cannel lying in connexion with it 8in. to 10 in. thick, used 
for oil and gasmaking purposes, yielding over 30 ions of 
oil to the ton, the specific gravity being .800 to .900, or if 
used for gasmaking, yields 10, to 12,000 cubic feet of 
gas per ton, of high illuminating power. The coal lies in 
two parts, the lower part being 6ft. to 7 ft. thick, with a 
Cannel and stone parting 1 ft. 6 in. thick between the upper 
and lower coal. tt is of good quality, being used for house, 
manufacturing, steam, and ironmaking purposes. ; 

Seam 12, 183 Yards.—CanneLt Row HAur-Yarps lies 
immediately above the Cannel row coal, and consists of 
1 ft. Gin. of coal of fair average quality, 3in. to 6 in. of 
Peel Cannel, and 1 ft. 6 in. of strong Cannel and ironstone. 
The Cannel is used for oil-making peepee. yielding from 
50 to 60 gallons of crude oil to the ton, of .870 specific 

vity, and is also used; for gasmaking, being of high 
illuminating power—26 to 29 candles—and giving 10,000 ft. 
to 12,000 ft. of gas to the ton, and 10 gallons of tar and rich 
ammoniacal liquor, the residuum bemg in addition a fair 
blast furnace ironstone. 

Seam 13, 184 Yards.—Cannzt Row Coat is 5 ft. to 6ft. 
thick, in two seams, with 1 ft. 6 in. of bass between, the top 
coal being 4ft. and the bottom coal 1ft. 6in. to2ft. Itis 
a good manufacturers’ and forge coal, and is also used as a 
second-class house coal. 

Seam 14, 212 Yards.—Woop Mine, CANNEL Bass, AND 
Ironstone. The ironstone and Cannel bass average 
4ft. 6m. thick, being used in the neighbourhood for oil 
making, and yielding about 25 gallons to the ton. 

Seam 15, 218 Yards.—Cua xy Ironstone is a clay- 
band ironstone, 1 ft. Gin. to 2 ft. 6in. thick, and is an 
especial favourite in South Staffordshire, as well as in North 
Staffordshire, as a mixture with the blackband ironstones, 
and is similar to the Gubbin ironstone before described. 

Seam 16, 222 Yards.—CuaLKy Coat is about 3 ft. 
thick, and has bands of ironstone called the Flowery Mine 
lying above it, similar in quality to the chalky ironstone. 
5 his coal is of fair average quality for general purposes. 

Seam 17, 266 Yards.— New Cuatxy Ironstone is 
about 1 ft. 7 in. to 2 ft. thick, and is also similar in character 
and quality to the chalky ironstone. 

Seam 18, 280 Yards.—Bunertow CoA is but little 
worked, being of inferior quality, and only 3ft. to 3 ft. 6 in. 
thick. 

Seam 19, 361 Yards.—Wineuay Coat. A good work- 

ufacturing 


able coal, 5 ft. 6in. thick, used for mam , 
With this coal sometimes runs an i pak ew gan 


mediately underneath, about 4ft. Gin. thick, and is used 
for manufacturing purposes. The ironstone is a semi- 
blackband, and is used as mixture with the blackband and 
other ironstones in the blast furnaces. 

Seam 24, 528 Yards.—Twisr Coan, 2ft. 4in. to 3 ft. 
thick, is a very good coal, and used for household, 
malting, glas: ing, and i ing purposes. 

This is what is known as the lowest seam in the upper 
series of our coalfield, and the termination of our impor- 


large number are classed as household coals) are inferior 
in quality to the household seams which follow. The seams 
of this series are liable to much variation in different loca- 
lities, those at Longton, for instance, as will be seen on 
reference to section at Great Fenton, differing consider- 
ably from foregoing, notably in the case of the t 
blackband ironstones and twist coal, which are entirely 
absent. The twist coal is the lowest seam worked at the 
Pinnox Colliery, the section from this point being continued 
at Whitfield, another of the Chatterley Iron Company’s 
collieries. 

Seam 25, 678 Yards.—BtrcHENwoop Coat has not 
been fully proved in the immediate district, though at 
= ” it is a first-class household coal, and is 4 ft. to 
5 ft. thick. 
tell groved. ah tale paleh bch ob Manteo meee 

y proved at this point, but a it is 
workable on account of its having a very bad roof. The 
coal is 3ft. 10in. thick, but after crossing the fault run- 
ning from Bucknall my Op d House to Hanley, it 
thickens to 4ft. 6in., and a much better roof, which 
continues to improve onwards to Longton, where the coal 
is near upon 6it. thick. The quality of this coal is ex- 
cellent. It is solely used for household purposes, and is 
much inquired for in the London market. 

Seam 27, 781 Yards.—LarTLte Row Coax is 2 ft. 9in. 
to 3ft. 3in. thick ; it is worked at the Whitfield Colliery, 
and is a very good household coal, similar to the Mosafield. 
It is sold chiefly in the London market, and is of a fine 
bright appearance, and first-class quality. 

Seam 28, 786 Yards.—RaamMan CoaL. At Whitfield it 
is but 2ft. 6in. thick, but at H and Bucknall it is 
thicker, and is a workable seam free from impurities. 
It isa good household coal, and is also suitable as a mixture 
for blast furnaces. At Longton and Fenton Park this coal 


worked together, and is simply known as the yard coal. 

Seam 29, 801 Yards.—O_p WHiIrtrieLp Coat is 3ft. 
Qin. thick; is a blast furnace, steam, and manu- 
facturing coal, and is also in demand for household pur- 


Seam 30, 839 Yards——Breiuringer Coat takes ites 
name from its extreme hardness, as when thrown about it 
rings like a bell. It is used exclusively in the blast furnace ; 
it is 3ft. 6in. thick, but usually has a bad roof, and con- 
sequently is expensive to work. 

Seam 31, 888 Yards.—Txn Foor Coat is 6ft. to 7 ft. 
thick, and is a good steam, forge, and manufacturing coal; 


a large quantity is also sent to the London market as a 
seconds house coal. This seam rans more regularly through 
the enna — ay Sen > had district — is 
easily recognisa ving @ wn as t en 
Foot Rock a few yards above it. This rock is 30 to 40 
yards in thickness, and some parts of it are very hard and 
difficult to sink t h. This seam has a good floor and 
makes a very fine wo ing 

Seam 32, 921 Yards.—Bow.ine ALLEY Coat is a good 
manufacturing and household coal, 3 ft. 4in. thick, and is 
also used for ironmaking. Above this seam runsa band 
of ironstone of good ity. 

Seam 33, 947 Yards.—Houiy Lane Coat is one of the 


best household coals in the district, 3 ft. 6in. to 4ft. thick ; 


name from its extreme hardness ; it is 3ft. 6 in. to 4 ft. Gin. 
thick, and, as will be seen from the analysis, is the best 
coal for blast farnace purposes in the district, for which it 
is solely used and in great demand. It is also a first-class 
locomotive coal. 
Seam 35, 1078 Yards.—BamBcry oR Frogrow Coat, 
is a good man ing, forge, and steam coal, 5 ft. 8 in. 
thick, and is also used for houshold purposes. 
Seam 36, 1122 Yards.—CocksuRab Coal, 7 ft. 6in. to 
8ft. Gin. thick. It is one of the most celebrated house- 
hold coals in North Staffordshire. Owing to its thickness 
table to work. It is useful 
household 


and clear quality it is very 

SO 
motive » 

coal of the duteict. i 


tant ironstone seams. The coals to this point (although a | i 


runs so near to the yard coal as to allow of both being | tai 





BOLLER EXPLOSION AT HASLINGDEN. 
We extract from the report of the Chief Engineer of the 
Manchester Steam Users’ Association, for October and 
November, the following remarks on the recent boiler ex- 
plosion at Haslingden. We have commented upon this 
matter in an article which appears on another page of the 
present number. 
“* Explosion No, 33.—In addition to the brief notice in 
the tabular » is, I may give a copy of my report to 
the coroner on this explosion, and would venture to request 
attention to the result of the coroner's inquest. This ex- 
losion occurred at ten o’clock on the morning of Friday, 
ber pon be yee nad deeaes te erat ly 
injuring er, as as causing damage to 
the extent of between 20001, and 30001. sit vii: 
‘The Steam Users’ Association, 
. Corporation-street, Manchester, 
os Bes “ October 25, 1875. 
‘“‘H. U. Hargreaves, ie 
** Coroner, Blackburn. 
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stone of good quality, but not often worked. Varying in 
i Sen ote feet to 15 yards above this seam is a 


Seam 37, 1149 Yards,—Wairenunst Coan, 2ft. din. 
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bability caused by the steam getting into the brickwork 
flue underneath it, as the cylindrical portion of the shell 
was not rent, and thus could not have been lifted by un- 
balanced pressure. The stonework of the building was 
blown to considerable distances, one piece ayn | itself 
completely in the ground at a distance of 200 ya from 
the boiler. Some of the stones were as much as 120/b. in 
weight, and evidently were thrown with so much force that 
they would have done serious injury to any one they had 
str ack 

“The cause of the collapse is very simple. The furnace 
tube was not strong enough for the pressure it had to carry, 
seeing that it was not strengthened as it should have been 
with encircling rings, whether of flanged joint, Bowling, 
bridge rail, T, or other section. These appliances are so 
simple, so efficacious, and so well known, that it is difficult 
to understand why any boiler makers or boiler owners 
should incur the risk of neglecting them. A serious responsi- 
bility must rest on all those that do so, and thus endanger 
not only the lives of their workpeople, but also those of the 
public. There are furnace tubes of the same dimensions as 
those in the boiler under consideration, though made of no 
thicker plates, yet working safely at a pressure of 75 Jb. on 
the square inch, simply because the precaution has been 
adopted of strengthening them at the ring seams of rivets 
with encircling hoops. Had the furnace tube been 
strengthened with encircling hoops in this case, the explo- 
sion would have been prevented, and its occurrence is 
owing simply to their neglect. 

** Bringing this fact plainly under public notice may tend 
to prevent similar disasters, while the importance of dis- 
seminating this information is shown by the fact that the 
owner states he was assured by the maker that this boiler, 
which burst with such fatal consequences at a pressure of 
68 lb. on the square inch, could be safely worked at 100 Ib. 

“Lam, Sir, yours faithfully, 
(Signed) * Lavinoton E. Ftercuer, 
** Chief Engineer.” 

** The following is the verdict returned by the jury : 

*** We find that the deceased was killed by the accidental 
explosion of the boiler in question. From the evidence 
brought before us the boiler was daily worked at 60 lb. 
pressure and over, and was of weak and faulty construction, 
and weare opinion was not safe to be worked at such a 
pressure. We recommend that the greatest care be exercised 
in the construction ef boilers for the high pressure so usually 
worked at the present day. We are also of opinion,that the 
fireman ought to have exercised closer attention to his 
work, and not have left the premises, according to his own 
admission being 100 yards away from the boiler when the 
explosion occu Ny 

** On the reading of the verdict the coroner asked the fore- 
man whether he would not like to add that sufficient care 
was not exercised in the construction of boilers by man 
makers. To this the foreman replied that he thought it 
would be going to far and taking a rather extensive sweep, 
since a steam user might go to a boiler maker and say he 
wanted a cheap boiler and fix the price. Under such 
circumstances a maker could not supply a first-class boiler 
For this reason he thought it would be hardly fair to lay 
the blame on the boiler maker alone. That was the con- 
clusion the jury had come to on the subject. 

‘‘Lookingatthe circumstances of this explosion the results 
of the coroner's inquiry can hardly be considered satisfac- 
tory. The case is a very plain one. The boiler was not fit 
for the pressure it had to carry. Yet people were set to 
work in the building immediately over it as well as in one 
adjoining, while there were other works as well as dwelling- 
houses within a short distance, close to which some of the 
débris from the explosion fell, the fragments being so 
heavy and shot with so much violence that fatal injury 
would have been inflicted on any one they had struck ; and 
the fact that so little damage to life was done can only be 
attributed to the happy circumstance that but few persons 
were standing in the line of fire at the time. The boiler 
attendant, totally ignorant of his danger, risked his life 
every time he fired his boiler, or blew through his water 
gauges; and, whenever in the stokehole attending to his 
duty, he was, as it were, standing at the mouth of a loaded 
cannon which might go off at any time. 

“* Notwithstanding that a little extra expense would have 
rendered this boiler safe for the pressure it had to carry, 
and that petent independent inspection would at once 
have called attention to the danger in time to have pre- 
vented the catastrophe, yet the jury, although acknowledg- 
ing in their verdict that the boiler was ‘of weak and 
faulty construction, and not safe to be worked at the 
pressure to which it was subjected,’ call the explosion 
‘accidental’ and single out the fireman for blame, who 
only escaped by happily walking away from the boiler 
a minute or so before it burst. By this absence he saved 
his life, and for this the jury blame him. It is thought 
that some responsibility must rest upon a maker who 
supplies a boiler, stating, as given in evidence at the in- 

nest, that it is safe at a pressure of 100 lb., while it is not 
tt for more than half that amount, and ultimately bursts 
at between 60 and 68 Ib. Also that some responsibility 
must rest on a purchaser who contracts for such a boiler, 
as well as on a lessee who works it. On these points how- 
ever the jury are silent. 

** It is evident that the time has come when inquiries into 
these catastrophes should be carried out by a court com- 
petent of instituting a more independent and more search- 
ing investigation, so that the truth may be clearly arrived 
at and plainly spoken in every case, and thus, instead of the 
blame being thrown on the stoker, whether rightly or 
wrongly, the responsibility of the explosion should be fear- 
lessly brought home to the right party, whether he be the 
owner of the mill or the maker of the Loiler. 

** There is one other point worthy of remark. The fear is 
sometimes entertained lest any Governmental action for the 
prevention of steam boiler explosions should tend to 








diminish the responsibility of the steam user, and shift that 
responsibility from him to the Government. Such an 
effect, should it be produced, would doubtless be most un- 
desirable. But this explosion shows that little or no re- 


sponsibility at present attaches to the steam user. That) of — 6 issi 
| visited all the navy yards from Kettery to Brooklyn. 


responsibility to a great extent has to be created, or at all 
events its due recognition. One of the advantages of a 
searching Governmental investigation in the case of every 
explosion would be that a sense of responsibility on the part 
of boiler owners and boiler makers would be fostered, while 
at present that responsibility seems to have little or no 
existence, or at least to be of no practical avail.’’ 








FOREIGN AND COLONIAL NOTES. 

New Zealand Railways.—Another section of the main 
trunk line in the province of Otago, New Zealand, between 
Martarna Bridge and Gore was formerly opened August 31. 
A railway bridge at Gore was tested for the first time on 
this occasion with engines and ballast wagons weighing 
65 tons. The distance from Gore to Invercargill (40 miles) 
was easily accomplished in an bour and a balf. 


Water Supply of Melbourne-—A new aqueduct from the 
Yon Yean reservoir to Morang has been completed, and the 
work of laying a 30 in. main from Morang to Preston, in 
continuation of the aqueduct, is now in progress. Should 
the weather continue favourable, the whole of the works 
are expected to be completed by Christmas, 1875. The 
effect of the new works will be to increase the water supply 
of Melbourne from 11,000,000 gallons to 21,000,000 oulens 
per day. 

Water Supply of Auckland (N.Z.).—A reservoir capable 
of holding 22,000,000 gallons is being formed in connexion 
with the water supply of Auckland, New Zealand. The 
natural formation of the ground is being assisted by exca- 
vation. Thedepth of the reservoir will be about 6 ft., and 
to complete it a wall or dam 300 yards long is being formed. 
— wall will be 40 ft. broad at the base, and 9 ft. broad at 
the top. 


Tasmanian Main Line Railway.—This line is progress- 
ing towards completion. An excursion of members of the 
Tasmanian Legislature took place recently on the southern 
portion of the line from Hobart Town to the Oatlands 
station. 


Belgian State Railways.—Contracts for additional rolling 
stock for the Belgian State Railways have just been let. 
The various lots were keenly competed for, and the prices 
obtained were accordingly not very remunerative. The 
Great Luxembourg lines lose this year become part and 
parcel of the Belgian State network. The ratio of the 
working expenses to the traffic receipts on the Belgian 
State lines stood last year at 68 per cent. 


Victorian Railways.—The first sod of the Maryborough 
and Avoca Railway was turned by the Victorian Minister 
of Works at Avoca, September 24. The distance by the 
survey from Maryborough to Avoca is 15} miles, but as 
several chains have been constructed at the Maryborough 
end, a contract has now been let for only 14 miles and 69 
chains. This contract has been let to Messrs. Garley, 
Miller, and Tout ; the amount of the contract is 37,1871., 
or about 24661. per mile. 

The Moonta Mine.—The report of the directors of this 
important South Australian mining undertaking for the 
half-year ending September, 1875, shows that the total 
yield of ore for the half-year was 10,714 tons of 20 per cent. 
fine copper. Formerly, there was a proportion of about 
1500 tons of poor ore averaging about 5 to7} per cent. ; but 
an improved method of dressing has secured better results. 


An American Ram.—Commodore Amnen, chief of the 
American Bureau of Navigation, has addressed a letter to 
Secretary Robeson on the subject of marine rams. The 
commodore has designed a ram 175ft. in length, with a 
breadth of 30 ft., and an ordinary dranght of 11 ft. The 
total weight of the ram will be 804 tons, and the displace- 
ment 1275 tons ; and it is calculated that with a velocity of 
twelve knots per hour, it would give a blow or impact re- 
presented by a weight of 7920 tons. The secretary will 
examine the commodore’s plans, and may possibly call the 
attention of Congress to the matter. 


An Egyptian ‘Military Port.—It is stated ina French 
journal—but we reproduce the report with some reserve— 
that the Viceroy of Egypt contemplates the creation of a 
military port on the Red Sea between Mount El Taka and 
the Sinai chain. It is added that it is proposed to connect 
this new port with Cairo by a railway across the desert of 
Suez. 

Coal Traffic on the Pennsylvania.—The quantity of coal 
and coke carried over the Pennsylvania Railroad to 
November 6 this year amounted to 3,659,014 tons. In this 
total coke figured for 583,471 tons. 


The New South Welsh Coal.—Some important improve- 
ments are now being effected at the port of Newcastle, New 
South Wales, by the colonial engineer-in-chief of harbours 
and rivers. The works in progress comprise the erection 
of a 15-ton steam crane to replace two old cra. s, so as to 
give a wider space between the cranes for vessels with- 
out reducing the output. Four 15-ton hydraulic cranes 
are also being erected on new wharves along Bullock Is 
Dyke, each crane being capable of shipp 1000 tons of 
coal per diem. For working these cranes my Be building 
is now being erected to contain the pumping ines and 
accumulators to supply the qa g eee © build- 
ing will be large enough to hold the engines required to 
work from 16 to 20 cranes, besides ballast hoists, if neces- 
sary. The total shipping capabilities of the appliances 
now provided at Newcastle are 9200 tons per day, but the 
actual shipments do not at present exceed 6900 tons per 
day. Some farther appliances for shipping coal at New- 
castle are being provided by private Aust companies. 


The American Navy Yards.—A Board of naval con- 
structors charged with the task of making an examination 
of the various - Anat yards ~ the Atlantic ~—-*. have been 

in i ti 


is affirmed that their report will show a lack of system in 
the management of the navy yards, and will demonstrate 
the —- ity of ge y= to render them effective in 
case of emergency. e existing mismanagement is at- 
tributed to the hurried demands of the civil war. Various 
buildings intended for storage purposes were converted 
into workshops, and navy supplies were ruined in conse- 
quence by exposure. The commissioners have further 
come to the conclusion that in new bnuildi recently 
erected no definite plans were observed, and that the re- 
quirements of the service received no consideration in their 
construction. Under these circumstances the commis- 
sioners will recommend that all the yards should be placed 
under general regulations. They will further recommend 
the complete restoration of the principal yards to their 
origina] plans. 

The American Railway Mail Service.—The annual 
report of the superintendent of the American Railway Mail 
Service shows that the te distance run annually is 
now 14,639,785 miles. he total number of clerks em- 
ployed in the service is 901, at annual salaries amountin 
in the aggregate to 1,122,640 dols. These figures, it shoul 
be observed, relate to the fiscal year ending June 30, 1875. 
The operations of the service are steadily extending year 
by year. 

The Public Lands of the United States.—During the last 
American fiscal year, there were over 7,000,000 acres of 
—_— lands disposed of in one way or other in the United 

tates. Buta trifle over one-tenth, or 745,091 acres, were 
sold for cash, the gross revenues of the Land Office from 
every source having been less than 2,000,000 dols. Railway 
grants are now the great absorbents of the public lands of 
the United States. 


The Belgian Iron Trade.—The exports of rails from 
Belgium in October amounted to 5031 tons. Plates were 
exported from Belgium in the same month to the extent of 
2059 tons; forged iron to the extent of 7461 tons; and 
nails to the extent of 733 tons. 


A Trans-Continental Australian Railway.—A proposal 
has been made that Queensland should enter into an 
arrangemen} with South Australia to construct a railway 
to Cooper's Creek from Dalby vid Roma, Charleville, and 
Balloo, and South Australia, to cut a canal vid the lakes 
and valley of Cooper's Creek to the Queensland Railway 
terminus on Cooper’s Creek, the canal to be so constructed 
as to allow of steamboat navigation, unless the South 
Australian Government prefer building a railway to the 
Queensland terminus. 


Surveys in the United States.—There are about 26,000,000 
acres of land surveyed annually in the United States. The 
area of the whole country—states and territories—is set 
down at 1,831,000,000 of acres, of which 1,154,000,000, or 
a two-thirds of the whole superficies are yet to be sur- 
veyed. 

Bridge Testing in the United States.—An iron bridge 
across Taunton Great River at Slade’s Ferry, just com- 
pleted, has been tested in the presence of thousands of per- 
sons by a rolling load of two tons per lineal foot. The de- 
flection of the 155 ft. spans was only about lin. The 
bridge was built by the American Bridge Company of 
Chicago. 

Belgian Iron Exports.—The aggregate exports of iron 
and pig from Belgium in the first ten months of this year 
only amounted to 186,904 tons. This total fell short of the 
corresponding aggregate in the corresponding period of 
1874 by 44,645 tons. It was also 4589 tons less than the 
corresponding aggregate for the corresponding period of 
1873. 


Belgian Ironmasters and their Foreign Clients.—It ap- 
pears that in October Belgium exported 3484 tons of her 
metallirgical products to the Low Countries, 2340 tons to 
England, 2325 tons to France, 2336 tons to Russia, and 
2540 tons to Italy. 

Belgian Coal Exports.—'The exports of coal from 
Belgiam in October were 368.894 tons. The corresponding 
exports in September were 364,856 tons; and in August, 
359,204 tons. 

The French Coal Trade.—There has been a fair inquiry 
for coal in the basin of the Pas-de-Calais, but prices have 
not improved. In the basin of the Loire, the coal trade has 
been rather dull, and a slight decline has occurred in some 
industrial descriptions. 

Virginian Metallurgy.—A branch railway, eight miles in 
length, is being built from Cooke’s furnace in Botetourt, 
Virginia, to Clifton Forge on the Chesapeake and Ohio line. 
A large foundry has also been erected at the furnace. 





American Monrrors.—Orders have been sent from 
Washington to the Gosport navy yard to fit out the 
monitors Lehigh and Moutauk with all possible despatch. 


ENGINEERING Matters in New Sovurn Wates.— 
The iron trade in New South Wales is rather depressed at 
resent. Owing to some disputes with their men Messrs. 
Pp N. Russell and Co. have only some 150 to 200 men at 
work; at Morts Dock and ineering Company there are 
between 500 and 600 men; the latter Soman Renee ens 
six 500-ton mad ts for the Government , also a 
dredge for the Clarence River. They are also building a 
steamer 120 ft. long “for the ‘pilot service, the Government 
of the colony having determined to carry on the pilot service 





of Sydney by steamers. 
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ARCHED RIBS AND SUSPENSION 


No. UI. 


By T. CLaxton Fiver. 

Ix comparing the functions of the arched rib with 
those of the chain and auxiliary girder of a sus- 
pension bridge, we have commenced to examine 
what may perhaps be called the Comparative 
Anatomy of Bridge Structures; we found that in 
the suspension bridge the duty of carrying the 
irregular rolling load was divided between the 
chain and the auxiliary girder, each having a de- 
finite and perfectly distinct office to perform ; the 
chain soul only afford a uniformly distributed sup- 
port, which might be in some places greater, and 
in others Jess than the load to be carried, and the 
girder receiving this uniform support had to carry 
the irregular load. When the ne was hinged in 








the middle, we were enabled by the law of the lever 


was brought by the chain, and how much by the 
girder, and thence to find the strain caused by any 
given load in each member. In the rigid suspension 
rib or arched rib hinged in the middle, we found these 
two separate functions of chain and auxiliary girder 
combined, without either of them undergoing any 
alteration, and it only remains to see how this 
double duty is performed by the different varieties 
of structure which may be grouped under Class [. 
1. The case of the suspension bridge, Fig. 2, has 

already been examined; the horizontal strain H is 
borne entirely by the chain, and the bending mo- 
ment M entirely by the girder; the greatest H is of 
course that due to the full load, and the greatest 

+M=4q = (b-m) (3 + a) +o. Oo 

"a4 4 2b+m 


This may be called the first variety of Class I. 


braced to an extraneous member, as in Figs. 6 
and 6a, where the chain or rib O is braced to the 
horizontal roadway N on the convex side of the 
curve. The member N must of course be discon- 
tinuous in the middle of the span to preserve the | 
hinged character of this class. In this case the | 
horizontal strain II is borne entirely by the member | 
O, so that the member N takes simply the function | 
of one flange of the auxiliary girder, and if d=the | 


depth N 0, its strain will be 4, = ., and may be | 


either tension or compression, and its greatest value 
will be that due to the greatest M as given in 
formula (4). The member O takes of course the 
function of the other flange of the auxiliary girder 
in addition to its function as chain or rib, and the 
horizontal component of its strain for any load will 


be 4, = H+ = To find the greatest value of 4, , 
a 


it is not necessary to take the greatest H and the 
greatest M, as they never occur at the same time, 
but the actual values of each should be taken and 
added together for several distributions of the roll- 
ing load; of course the greatest H occurs under the 
full load, when M is nothing ; and if portions of the 


at, 
and the bending moment may then be left out 
of account in designing the proportions of the 
member QO. 

The form assumed by the auxiliary girder in this 
example is however such as no one would choose 
for the purpose of carrying the bending strains to 


| increases, so that if the depth d be made sufficiently, 3. We have lastly a third variety of this class, in 
BRIDGES WITH THEIR AUXILIARIES. | &tet, 4. may never be greater than the greatest H, | 


which the two members lie at equal distances above 
| and below the axis, and share between them the func- 
| tion of the chain at the same time that they form 
| the flanges of the auxiliary girder. 

| Figs. 8 and 8@ are the first examples of this 
variety ; the vertical depth of rib or auxiliary girder 


| is here uniform, and the bolic axis passing 


which it is subjected, For the half load, which, as | through the three hinges lies everywhere in the 
already explained, gives nearly but not quite the! centre of the depth. The horizontal strain H is 
greatest bending moment, the curve of moments is | consequentiy always divided equally between the 
a parabola, and a parabolic or bowstring form of two flanges, and this strain is increased in one flange 
half-rib would be much better suited to take the | and diminished in the other by the operation of the 
furction of auxiliary girder. ‘The improvement | bending moment. ‘The horizontal component of the 
here indicated is embodied in the form of arch | IM 





proposed by Captain J. B. Eads, and repre- 
| sented in outline in Fig. 7a. The arch O is 
| braced to an extraneous member which Captain 
| Eads calls the counter-arch, and which lies on the 











a 
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| concave side of the arch in a parabolic curve N 
to determine how much of the load on each pier | similar to half the arch inverted. The respective for the half load is a parabola, and the curve of 


| functions of the two members are the same as in 
| Fig. 6a ; the horizontal strain H is borne entirely 
| by the arch O, so that the counter-arch has only to 
fulfil the duty of one flange of the auxiliary girder, 
for which purpose its form is admirably adapted. 


If the figure of each member is a parabola, the 
vertical depth will be d=te™(—*) Under the 


| half load, M=g™@—™), and therefore the hori- 


4 
| zontal component of the strain in N will be 4y = =F 


b 
= : , constant throughout the counter-arch, and 
a 


ithe bracing will have no strain.* The greatest 


2hb+m 

| The arch O will of course perform the double 
| duty of arch and flange, but the depth is such that 
| its horizontal strain 4, never exceeds its greatest 


| arch strain H, so that it is able to perform its 


additional flange duty without any extra demand 
upon its strength. 
Fig. 7 illustrates a suspension bridge braced to a 
straight member on the concave side; this example 
ssesses the same advantage of a bolic form of 
alf rib or auxiliary girder, but the depth is per- 
haps somewhat deficient. ‘The functions of the two 
members are the same as before, and as the vertical 
depth N O is just half the depth of Fig. 7a, the hori- 
zontal strain in N will be just twice as great as in 


qv m 
the counter-arch, or Ay =4—( 1+ - }. Inall 
4a 2b6+m 


these examples we have two members which form 
the flanges of the auxiliary girder, one of them 
lying in the parabolic axis of the chain or rib, and 
taking its functions as well as those of flange, while 
the other lies quite away, and performs only the 
fanction of flange to the auxiliary girder. We may 
call this group the second variety of Class I. 


* Of course this is not strictly true, but the effect of 








load are successively removed, H will decrease as M 


change of form has ben purposely excluded for the present. 


f . oe ee 92 m 
2. The parabolic chain or linear rib is sometimes | horizontal strain in N will be 4; = = 1+ ) 


| strain in either flange is therefore £5: As be- 
fore stated, the greatest I] and the greatest M never 
occur together ; as one increases the other decreases, 
so that if the depth d is made sufficiently great, 
| neither member would be liable to a greater hori- 


| zontal strain than the greatest 3 . It is evident that 


| if this were done, the metal required for the chain 
| of a common suspension bridge would be sufficient 
| of itself to take the duty of both flanges of the 
| auxiliary girder besides is own duty as chain, and 
- ~- —— —_ required ee be that for 
| the web or bracing of the parallel auxili girders. 
| The depth requisite for the attainment of this con- 

dition is however so great that the introduction of 
_ the three hinges would be a difficult and awkward 

matter, and the transference of the strain at those 
| points from the flanges to the axis of the rib would 
| of itself require a large additional amount of 
| material. 





Now if we consider that the curve of moments 


| maximum moments nearly a parabola, it will be 
| evident that by employing a parabolic form of half 
| rib we may adopt a very large depth in the middle, 
| where it is wanted, and at the same time reduce 
the depth to nothing at the hinges, and so avoid all 
| the difficulty of transferring the strain at those 
| points; and as the auxiliary girder will thus become 
| & bowstring, the half load will produce no strain in 
| the bracing. 

The author has endeavoured to introduce this 
improvement in the form of rigid suspension rib 
and braced arch represented in Figs. 9 and 92. 
| The axis of the whole rib is still a parabolic curve, 
| while each half rib has itself a parabolic figure, 
| whose greatest depth is half the rise of the arch or 
| deflection of the whole rib; the member N thus 
| becomes a straight line and forms a tangent with 
the curve of the member \ of the other half rib ; 
the depth dis the same as in the rib of Captain 


Eads’ arch and=20 ™ o"). The functions of 
the two members are the same as in Figs. § and 8a, 


| and the horizontal strain in each is + ape = For 


the half load, M=y 2 C—) , and consequently 
M _7* 
> har 


The horizontal strain H due to the whole 





' rolling load will be= ZX, and that due to the 
a 
| half load=?"" . Therefore the horizontal strain in 


. 3 
| each member = 5 £2 = + ©. = 


flange and nothing in the other, and being constant 
| throughout each, there is no strain in the bracing. 
| The horizontal strain is, therefore, no greater in 
| either member than 5 due to the full load, and no 
| less than 3 due to the weight of the empty bridge, 


in one 


8o that if the half load were the worst distribution of 
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rolling load to be provided for, the office of all the; as has been seen, conduce to rupture, to bring | not to be heated suddenly, since the extension of 
members of the auxiliary girder would here be taken | the piece to cherry red regularly and evenly, to let the surface tends to internal rupture. Forged steel 
by the chain itself without any additional demand | it cool in the open air, on an approximately homo- | is less liable to ruptare by sudden heating, since 
upon its strength. In a paper read before the Scottish | geneous surface, forming consequently an equal heat-| surface extension does not induce compression of 


Society of Arts,* the present writer, following Pro- 
fessor Rankine, Professor Weisbach, and Mr. Baker, 


the greatest bending moment; a closer investiga- 


conducting medium over its whole area. 


| the interior, it subjects it simply to tensile strain 


This simple reheating, which may be regarded as which the manipulation of the steel under the 
assumed that the half load might be taken as giving annealing, for the plates and profiled bars—on/| hammer enables it to withstand. Nevertheless it 


| 


account of their slight thickness—restores the original | is judged more prudent to heat the large masses of 


tion has, however, shown that by adding or taking | qualities to the worked metal, even if it was in a| wrought steel gradually, reducing to dull red the 
off a little of the rolling load near the centre of the | condition of unstable equilibrium. 


span, a slightly greater bending moment will occur 
| to be necessary agree on most points with those | j 
recommended by Krupp, and which are quoted in the | subjected to a number of heats with slow cooling. 


in some parts of the rib. This does}not vitiate the 
correctness of the formule given in that paper for 


| 


the maximum strains in the different members of this | work by Mr. Reed, alluded to previously in these 


bridge, as those expressions were deduced from in- articles. 


Thus the advice he gives as to bending 


dependent grounds ; and although on this account a plates hot is as follows: The plates ought to be 
little more strength is required in the member N | heated before bending to a temperature not exceed- |1 
than is wanted for the full load, yet it is believed that | ing a bright cherry heat. It is necessary to heat as/|in the cases dealt with the number of beats was 
this form offers economical and constructive ad-| much as possible, and not merely the edges; indeed, | limited. The slight thickness of the plates and rolled 


vantages that are worthy of consideration. 


value of the maximum strains in this example will | throughout. 


be directly apparent when we come to consider a/| heating and cooling—effects greater in steel than in 


variety in Class II. 


From what has been said, it is evident that if the | distributed. 


iron on account of its greater density —are uniformly 
The thickest and strongest plates can 


greatest depth of the half rib is made equal to half | be broken if only a portion of them is heated, bent, 
the rise, the half load can never produce any tension | and cooled. The bends which cannot be obtained 
in either member of the arch, nor any compression | in two consecutive heats ought to be given gradually 


in either member of the suspension rib, however/and uniformly to the whole plate. 
great may be the proportion of rolling load to dead|a right-angled bend for example, the whole 


In making 


load, This is of importance in the suspension bridge, | must be bent first to 30 deg. then to 60 deg. and 


but of no great consequence in the arch ; so that in 
order to improve the appearance of the latter, and 
to give more headway in case that is wanted, the 
depth of the half rib may be somewhat less, and the 
lower member may be slightly arched instead of 
being quite straight. An elevation of such an 
arched rib, in which the greatest depth of rib is one- 
third of the rise, is given in Fig. 10. 

Besides these chief varieties there are yet some 
other intermediate forms which may be mentioned, 
‘Thus, in Fig. 6, if the hinge were placedin thestraight 
member instead of in the chain, the latter being 
made discontinuous at the centre, we should have the 
parabolic axis about which the moments have been 
reckoned, neither coinciding with one member, nor 
lying in the middle between both; in the centre of 
the span, H would be borne entirely by the member 
N, and at the piers entirely by the member O ; there 
would, therefore, be alwaysa considerable strain in 
the bracing, which would have to transfer the whole 
of H from one member to the other. 


ON THE USES OF STEEL.—No. XII. 
By J. Barwa, Naval Constructor, Lorient. 
SUMMARY AND CONCLUSIONS. 

Tue facts advanced in the preceding articles have 
all of them received explanations based on the 
theory we have adopted, and which, in the actual 
state of our knowledge, appears highly reasonable. 
Our observations have referred generally to only 
two varieties of mild steel, that manufactured at 
Terre-Noire, and that of Creusét. ‘These materials 
exhibited uniformity so complete in the various 
trials to which they were subjected, that it is evi- 
dent that great regularity exists in the selection of the 
ores, and the mode in which they are fabricated. 

The plates and rolled bars coming from these 
works were generally of perfect homogeneity, and 
irregularities which often disquiet steel manufac- 
turers were not noticed among them. ‘The opera- 
tion of rolling, to which the ingots are subjected, 
diminishes any small air holes that may have ori- 
ginally existed, by reducing them to short, almost 
imperceptible threads ; it is hardly probable that 
the metal at their occurrence is welded under the 
hammer; but be that as it may we have never 
noticed any failures from this cause, 

It has been seen that the Martin steel from 
Creusét behaved like the less carburetted steel from 
Terre-Noire, having, apart from the amount of 
carbon, the same composition. The gp in the 
steel of other matters, besides carbon, evidently 
exercises a great influence on the properties of the 
metal, and may modify the simple laws that have 
been advanced, but their presence does not appear 
to affect the given data to any remarkable degree. 

The precautions that have to be taken in working 
steel may be thus summed up: 1. To avoid all 
causes tending to produce local strains of any kind 
whatever. 2. If it is unavoidable to produce local 
strains from hammering, punching, &c., which may, 





* This paper will be found on page 372 of our last 
Vo e. 


ne 


sul 


then to 90 deg. After the completion of this 
operation the plate should be heated uniformly 
to a dull red ; this annealing will restore equilibrium 
throughout the plate. 

Although we do not entirely share these views, we 


refer to more carburetted steel. It should be ob- 
served that a dull red heat is quite insufficient to 
anneal the metal; it improves but does not restore 
it to its original condition. 

It has also been shown that a simple reheating 


bars an efficient annealing, practically as good as 
cooling in a close chamber. This is a matter of 
considerable importance, because it greatly simpli- 
fies one of the processes. The precautions shown | 
to be necessary, and which are only those taken in 
iron boiler work, but carried further, cannot be | 
always completed by fixed rules; but it will be | 
found easy in almost every case to effect the desired 
object without much difficulty, According to the 
nature of the work, it is necessary to select certain | 
classes of mild steel, in preference to others. 


soft metal, which can sustain partial heats, repeated 
hammering, and will weld easily, On the other 
hand steel which has to withstand steady strains may 
be much harder and more resisting. At all events, 
we do not think it specially advantageous to em- 
ploy, unless in very exceptional cases, steel less 
carburetted than that supplied by Creusét to 
Lorient. In replacing iron with steel differing but 
little from it in constitution, only a slight increase 
of strength is obtained with a great increase of 
cost. Mild steel having a resistance to rupture of 
about 30 tons to the square inch is easily worked, 
and from this class of metal the materials should be 
chosen for general construction purposes. More 
highly carburetted steel should be reserved for parts 
which require but little manipulation. Our obser- 
vations have been confined only to thin plates and 
bars; in working greater thicknesses the difficulties 
encountered increase, simple heating with open air 
cooling being no longer considered sufficient for 
annealing ; this operation should be completed in 
the furnace where the metal has been heated. But 
very slow cooling insures the crystallisation of the 
interior, and thus has the inconvenience of remov- 
ing the fibres obtained by forging. A satisfactory 
result can often be obtained by a regular tempering, 
but this may involve too great an alteration in 
elasticity, and may induce rupture, After temper- 
ing, the fibres in the centre and on the surface are 
subjected to violent molecular tension, which absorbs 
a notable portion of their extension. Moreover, 


the tempered metal is from this single fact in a con- 
dition of elasticity more unfavourable than after 
annealing. 

The steel is always obtained from the cast ingots ; 
in this condition the metal does not possess those 
qualities which are afterwards imparted under the 





Such pieces ought 


hammer or in the rolling mill. 


with open air cooling, gives for plates and rolled | 


plate | 
| when brought to a cherry red. 


have referred to it, because the precautions recom- | 2.36 in. wide were punched with holes .67 in. in 
mended in the preceding articles do not differ | diameter. They were then heated in a gas furnace, 
widely from the above recommendations which | the time employed in annealing being noted. 





Thus } te 
for all the parts of a structure which will have espe- | 
cially to resist shocks, it is advisable to employ a/| 


| 


temperature of the furnace where they are placed 


‘The precautions which our researches have shown | when cold. 


Similar precautions are necessary when a piece is 


| It is known that by such a series of annealings the 
| metal returns towards its original condition, losing 

a large part of its elastic properties. This effect has 
not been considered in the preceding articles, because 


The | when possible the plate should be bent evenly | bars permitted them also to be placed in the gas 
By this means the effects caused by | farnace without previous reduction of temperature 


| therein. 

It is important that the steel delivered from the 
manufactories should be brought to the mildest con- 
dition possible consistent with their degree of car- 
burisation. With this object rolling at too low a 
temperature should be avoided, and it is necessary to 
reheat the plates and bars before using them ;* this 
heat taking the place of annealing gives good results 
We do not believe 
that this temperature can be reduced, but careful ex- 
periments alone can decide the question, upon which 
some investigation has recently been made, especially 
with a view to ascertain the temperature necessary 
for annealing steel plates. Some Terre-Noir test bars 





On 
breaking them in the testing machine the following 
results were recorded : 


Tasix No. XX. 





| 

Colour of Test Bars’ 
Length of Heat. | incoming out of 

hi 


the Furnace, 


Resistance to 
Rupture. 


min. sec. | tons per sqr. in. 
1 0 Black. | 27.80 
1 30 Very dull red. | 29.30 
2 0 Red. 31.52 
2 30 Cherry red. | 31.98 
+ Clear cherry red. | 32.83 


| 
! 


Each of the above figures is the average of four 
sts. So far as they go the experiments prove that 
the original value of the metal can only be restored 
at red heat, and from red to cherry red there also ap- 
pears a slight improvement. 

To sum up: according to the experience recently 
acquired in the Port of Lorient, extensive works in 
mild steel can be undertaken without fear, and 
the metal can be used in place of iron. But a 
method analogous to that dwelt upon in the pre- 
ceding articles must be followed as the only means 
of avoiding the difficulties so often met with in 
employing steel. The general use of a metal pos- 
sessing a great strength and elasticity is of vast 
importance. And we shall consider ourselves for- 
tunate, if by the result and conclusions we have thus 
recorded, we have been able to contribute to this 
result, by removing the doubts of manufacturers 
and engineers who knowing the extreme value of 
the material, have hitherto hesitated to employ it. 











MARKET-STREET BripGe, PHILADELPHIA.—Market- 
street bridge over the Schuylkill river in Philadelphia, 
U.S., a timber structure of 3 spans Burr truss, total length 
555 ft.. was entirely destroyed by fire on Saturday, 
November 20. After considerable delay a contract was 
made with the Pennsylvania Railroad Company, December 
2, to erect'a temporary structure affording more accommoda- 
tion than the old bridge, which work was proceeded with 
at once with a large force, and it is expand to open traffic 
on the new bridge by Christmas Day. It will be a timber 
Howe truss, substantially built to last for some years if 
required, until plans can be matured for a permanent 
structure. 





* The following illustration proves the importance of re- 
heating or annealing after the manipulation is completed. 
In drilling some steel angle bars from Creusét, which had 
not been worked at all at Lorient, it was found impossible 
to make the holes quite true ; the drill bent, producing holes 
sometimes at an angle of 45 deg. fromthat intended. The 
same bars annealed in the furnace, were drilled without 
difficulty. The metal as delivered was wanting in ho.no- 
geneity, and this defect, which produced the deflection of 





the tool, disappeared after ing. 
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THE ANEROID: ITS CONSTRUCTION, 

PRINCIPLES, AND USES.—No. III. 

In the year 1860, when the patent for the aneroid 
had expired, Admiral Fitzroy, the chief of the 
Meteorological Office, suggested to Messrs. Negretti 
and Zambra that they should produce the instru- 
ment in a smaller size, so that it might be portable. 
They accordingly turned their attention to the 
subject, and the first result was an aneroid 2 in. in 
diameter by 1} in. in thickness, ‘The first fifty 
instruments of this pattern were ordered by 
Admiral Fitzroy, who sent ten of them to the 
Kew Observatory for trial without the previous 
knowledge of the makers. Both the graduations of 
the scales and the compensation for temperature 
proved satisfactory ; two of them, indeed, were not 
in the least affected by a large range of temperature. 
The metal rim, which carries the glass front of this 
aneroid, screws upon the case, forming a compact 
instrument almost water-tight, and when fitted 
into a neat leather sling case is conveniently port- 
able and suitable for use in small boats, and for 
contouring. ‘The size of aneroids has since been re- 
duced very much; indeed, some have been made 
as small as Geneva watches ; but it has been found 
by experience that the smallest size which can 
be most economically manufactured to give good 
results is about 1l}in. in diameter, by a little 
more than } in. in thickness. These are usually 
fitted in cases, similar to ordinary watch-cases, so 
as to be adapted to the waistcoat pocket. In 
reducing the size of Vidi’s aneroid, the greatest 
difficulty experienced was in constructing the 
vacuum vase sufficiently small, yet with enough 
freedom of motion under the varying pulsations of 
atmospheric pressure to yield the requisite indica- 
tions. Numerous trials and failures had to be en- 
countered before these objects were accomplished. 

The travelling capabilities of portable aneroids 
have been abundantly tested. They have been found 
extremely serviceable in measuring the elevations and 
depressions of the earth’s surface, and for indicating 
changes in the weather both on land and at sea, 
For these purposes a well-made watch-size aneroid 
may be employed with as much reliance as aneroids 
of the largest size; while, as a portable barometer, 
it is without a rival. Fig. 7 is a perspective view, 





drawn to the actual size, of an aneroid as placed 
in watch cases. The construction is that in which 
a distending spring B is used; but Vidi's lever 
construction appears to give minute changes better 
from its greater pliancy, and is accordingly preferred 
for the best class of small aneroids, especially if 
thinness for the pocket has to be sought. 

In the pocket aneroids the dise of glass placed 
before the dial to preserve it from interference and 
dirt, is held by a milled rim, made to clamp in the 
case so that it may be moved round in position. It 
carries under the glass, a fine index projecting from 
the rim, so as to reach the scale. By turning the 
rim the index can be set to the reading. After con- 
siderable use the rim wears loose, and the setting of 
the index is liable to be displaced by wearing the 
instrument in the pocket, so that the clamping re- 
quires attention from time to time. In ordinary 
aneroids the glass is held in position on a bearing 
ring on the dial by a clamping rim. Thick plate 
glass, bevelled at the edge, should be preferred to 
common sheet glass. 

A gilt index is sometimes attached to the inner 
side of the glass by a rivet through the centre, 
having a button on the outside. By turning the 
button the index can be brought over the pointer to 
remain stationary until the next observation, when 
its distance apart from the pointer indicates upon 
the scale the increase or decrease of pressure during 
the interval of time which has elapsed. <Aneroid 
cases are so various in size and design that a 





detailed description of them would be tedious; it 
will suffice to say that for the larger kinds they 
are either stamped out of sheet brass, or formed of 
sheet brass for the dise or back, and tubular brass 
for the cylindrical surface. 

When intended for household use as a ‘‘ weather 
glass,” the aneroid should be suspended by the 
ring fitted for the purpose with the dial vertical, 
or it may be mounted in an ornamental stand 
or frame. An important advantage of the aneroid 
thus mounted is that there is very little liability 
of damage in transport. It hag sent abroad 
to place where it is almost impossible to send a 
mercurial barometer with safety. It requires no 
special adjustment for portability beyond careful 
packing, and is at once in action and shows the 
atmospheric pressure at the position assigned to it. 

A thermometer is sometimes attached to the dial 
of the aneroid, as it is convenient for indicating the 
temperature of the surrounding air. If spirit is 
used in this thermometer there is always the 
liability of trouble with it from the condensation 
of some of the spirit in the free part of the tube. 
With mercury this annoyance is avoided, but the 
thermometer is more liable to breakage in carriage, 
or from a blow, owing to the weight of this metal 
and its consequent inertia. Such breakage would 
probably put the aneroid out of order also, for 
should any mercury get access to the soldering it 
would soften it. Now the vacuum vase is made 
with solder, secured by solder, and the sockets for 
the screw of the foundation plate are bedded in 
solder. Consequently the instrument could easily 
be rendered unserviceable by the presence of a little 
mercury. ‘The graduations of this thermometer 
scale commence about 0 deg. and extend to 120 deg. 
Fahr. The practice is not to divide the thermo- 
meter on its stem, but to engrave its scale on the 
dial alongside the stem, consequently these ther- 
mometers are very seldom found to indicate 
correctly in all parts of their range. There is no 
scientific reason for attaching a thermometer to an 
aneroid. A correction for temperature cannot ‘be 
applied to aneroid readings with certainty, so for 
practical purposes as a weather glass the instrument 
should be preferred without a thermometer. 
compensated aneroid should be set to read with the 
mercurial barometer at 32 deg.; then its readings 
are supposed to require no correction for tempera- 
ture. Could a metallic thermometer, sensitive, 
accurate, and stable, be combined with the pocket 
aneroid, or fitted in the same travelling box, it 
would prove an acquisition to travellers, A 
mercurial thermometer requires too much s in 
such a small instrument and is objectionable from 
its liability to breakage. 

A small magnetic compass is sometimes attached 
to an aneroid; but, as there are several pieces of 
iron and steel in the construction of the aneroid 
which must have an uncertain and therefore mis- 
leading influence on the magnet, this association 
is unscientific. 

The graduations on the aneroid scale should be 
set off in the manufacture of the instrument by com- 
parisons with the corrected standard readings of a 
mercurial barometer under the normal and reduced 
atmospheric pressure ; the reduced pressure being 
obtained by placing both instruments together 
under the receiver of an air-pump, and gradually 
exhausting the air to the limit desired. The spaces 
between the points so set off on the arc are sub- 
divided by a dividing machine so as to form a scale 
corresponding with that on the barometer. They 
are then engraved and the dial silvered. Common 
aneroids, however, have dials all made to pattern, 
stamped out or printed, either on metal or card- 
board; the movement is made to suit as well as 
possible the dial, instead of the more accurate 
method of suiting the dial to the movement. 
Supposing, then, the pointer to be correctly 


adjusted, as it traverses the dial it indicates upon | P 


the scale the pressure of the atmosphere. t 
aneroids should have their scales marked off by 
actual trial under the air-pump with a barometer 
marking for lowering pressure and remarking for 
the same stations for rising pressure, so as to divide 
the error of inertia half way. 

A method has been proposed by Lieutenant Ka- 
rambosquer, in the * Mittheilungen aus dem Gebiete 
des Seewesens,” for finding the corrections for the 
indications of aneroids. The meteorologist demands 
that the aneroid should indicate the pressure of 
the atmosphere in inches of mercury at the tempe- 
rature of 32 deg. measured by a scale at the tem- 
perature of 62 deg. Fahr. This is the standard 





barometric indication which may be represented by 
B. ‘Then, according to Lieutenant Karambosquer, 

B=A+a+b yl ys ecF ig Ry 1) 
A being the re of aneroid, a. 
ture of its attached thermometer; é the t 
of the change due to temperature ; ¢ the coefficient 
of the correction necessary for error of graduation, 
starting from 31 in.; @ correction due to error of 
adjustment consi as constant, Now, consider- 
ing T constant and selecting a considerable range of 
B to B,, then B,=A,+a4+6 (T—32)+c (31—A,), 
(Eq. 2). Subtracting B—B,=A—A,—e (A—A,) 
=(A~A,) (1—c); which gives x17 ah 

ria | 

Having thus found the value of ¢, if while B re- 
mains constant T changes to T,, A changes to A, 
then B=A,+a+0 (1, -32)+¢ (31—A,); (Eq. 3). 
Subtracting (Eq. 3) from (Eq. 1), 0O=A—A,+6 
(T—T,)—c (A—A,); whence pa) 

Finally, knowing 4 and ¢, a@ is obtained thus: 
a=B—A—6 (T—32)—e (31—A). 

This theory assumes that the coefficients 4 and ¢ 
are the same for all changes of temperature, and for 
all parts of the uation respectively, and that a 
is a constant. Neither of these suppositions are 
strictly correct; a especially is unreliable for any 
length of time, as it must vary with the changes of 
the elasticity of the vase and spring upon which the 
indications depend. Nevertheless the theory may 
be recommen to the scientific observer as one 
which affords him a process by which he can de- 
termine corrections for the aneroid which will be 
serviceable for some time. ‘They should, however, be 
frequently recomputed, especially if the instrument 
is a new one, and whenever it has undergone a severe 
fall or shake. The process will be most useful with an 
uncompensated, badly compensated, or badly gra- 
duated instrument, ith a correctly compensated 
and graduated instrument, it resolves itself into 
a correction for @ merely, which is obtained 
at once by a comparison with a barometer reading 
corrected for error of instrument and reduced to 
temperature 32 deg. Fahr, The reader is supposed 
to be familiar with the meter and its reductions. 
Here it may be useful to remark, although at the 
expense of some reiteration, that if the aneroid be 
properly compensated for temperature it should 
show barometric inches at 32 deg. for the mercury 
and 62 deg. for the brass scale; or millimetres cor- 
ae to mercury at 32 deg. and the brass 
scale at 32 deg. Hence, if the English and metric 
scales are engraved side by side on the instrument. 
their relation should be based upon the formula, 
1 metre at 32 deg.=39.379079 in. at 62 deg. If the 
aneroid be not compensated for temperature, the 
two scales should be laid down for the same com- 
mon temperature at which 1 metre=39.38203 in. 
Practically it is a matter of indifference which 
formula is used in either case. With regard to the 
scale for elevations, the values for feet should be 
converted for metres by their relation at the same 
common temperature, namely, ] metre=3.281836ft. 











AMERICAN LigHTHOUsES.—The American Lighthouse 
Board asks Congress for 2,139,600 dois. for the support of 
the general lighthouse establishment of the United States 
for the year ending June 30, 1877. The riation made 
for the same purpose for the year ending June 30, 1876, was 
1,899,000 dols. For the construction of new lighthouses, 
light-ships, &c., 789,926 dols. is asked, against 915,400 dols. 
appropriated for the current year. 





SreaM Surppine at BALTIMORE.—To meet the large re- 
quirements of new lines of steamers running to Baltimore, 
an additional steamship pier is being constructed at Locust 
Point by the Baltimore and Ohio Railroad Company. The 
pier is 70 ft. long and 100 ft. wide, and it has a warehouse 
88 ft. in width with a ee on each side 6 ft. wide. 
The pier is built upon piles placed in rows 5 ft. apart from 
centre to centre, and it requires in its construction 3300 
iles. The roof and sides of the pier are of corrugated 
iron. Two railroad tracks will run throngh the ware- 
house, thus providing economical facilities for receiving and 
delivering freights. 

CANADIAN Rariways.—The grading of the Canada 
Central Railway will shortly be completed to Pembroke. 
Pending the construction, however, of a bridge over the 
Muskrat, trains will only run as far as that stream. The 
works on the section of the Canadian Pacific Railway from 
Fort William to Lake Shebandowan have been actively 
he. contractors, Messrs. Sifton and 
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THE ST. GOTHARD TUNNEL: ACCUMULATOR AND HYDRAULIC PUMPS. 
CONSTRUCTED BY MM. GABERT FRERES, ENGINEERS, LYONS. 
(For Deseription, see oppos'te Page.) 
Fig 1. Longigldingl Sectiqn A.B 
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THE INSTITUTION OF CIVIL ENGINEERS. 

Tue fifty-eighth Annual Meeting was held on Tuesday, 
the 21st of December, 1875, Mr. Thomas E. Harrison, the 
President, in the chair 

In commencing the report, the Counci! congratulated 
the Institution upon a year of decided progress, not only in 
its home connexions, but also, and especially, in its foreign 
relations, for since the last anniversary, its cosmopolitan 
character had been more marked than ever 

During the past session fifteen papers, on nine subjects, 
had been read and discussed at the twenty-three ordinary 
meetings. The subjects related to railways, the water 
supply of English towns, the Indian system of water supply 
and of tanks, the manufacture of steel, gas works, the 
Chesil Bank, docks, breakwaters, and heavy guns. One 
handred and seventeen persons had joined in the disens- 
sions, of whom ninety-one belonged to the Institution, and 
twenty-six were visitors. The average attendance at 
the meetings had been 227. The communications and the 
discussions upon them were recorded in four volumes of 
Minutes of Proceedings, issued to the members at intervals 
throughout the year, together containing 1599 pages of 
vrinted matter, illustrated by 30 plates, and 83 woodcuts 
The proceedings now also comprised other original essays 
deemed by the Council more suited for printing alone than 
for reading and discussion. These selected papers, 15 in 
number, were of a very varied nature, in which engineer- 
ing operations in Sweden, India, France, Canada, the 
United States, Holland, Russia, England, and Switzer- 
land were represented. An entirely novel feature in the 
publications was the section devoted to ‘‘ Abstracts of 
— in Foreign Transactions and Periodicals,’ which 
had involved much thought and labour on the part of the 
Council, whose anticipations as to their value had, however, 
been fully realised. ‘The successive numbers of more than 
100 different periodicals had been regularly examined, and 
out of 63 of these periodicals ose had been. selected, 
care being taken to obtain as great a variety as possible in 
all branches of engineering and in allied experimental 
sciences. Among the sources of information there were 22 
French, 12 Prussian, and 8 Austrian ; Bavaria, America, 
and Italy contributed 3 each; Russia, Holland, and 
Belgium, 2 each ; India, Spain, Portugal, Saxony, Sweden, 
and Switzerland 1 each. The reception everywhere ac- 
cording to these abstracts had been most flattering and 
encouraging. Communications had been entered into with 
the authors of the original articles and with many other 
foreign engineers, from several of whom reprints of sub- 
sequent memoirs had been received, accompanied in some 
cases by carefully prepared abstracts 

Analysing the changes in the roll of the Institution during 
the twelve months under review, it appeared that 17 asso- 
eiates bad been transferred to the class of members, and 
that J honorary members, 33 members, and 176 associates 
had been elected. On the other band the losses had been, 
from death, 4 honorary members, 13 members, and 22 asso- 
ciates ; from resignations | member and 6 associates, and 
from erasures 1 member and 5 associates. There had thus 
been a decrease of 1 honorary member, and an increase of 
35 members, and of 126 associates. The numbers of the 
several classes on the Suth of November last, were 14,826, 
and 1449 respectively, together 2289. The average effective 
increase for the six years ending 1850 was 22 ; for the past 
six years it had been 112, but in 1874-75 it was 160, the 
highest yet attained. 

Che Council had, during the past year, devoted much 
attention to the subject of the classification in the Institu- 
tion of the younger members of the profession, and had 
arrived at the conclusion that it was desirable to create a 
new class in order to distinguish between those who were 
engaged in the active pursuit of civil engineering, and 
those who were not so engaged; but as the mode in which 
this alteration should be carried out was found to involve 
some technical questions, it had not yet been possible to 
prepare a definite recommendation 

‘Lhe students attached to the Institution, of whom there 
were now 3238, being an increase of 46 since the last annual 
meeting, had been assembled at twelve supplemental meet- 
ings, exclusively for the reading and discussion of papers 
furnished by members of their class. The Council expressed 
regret that these meetings were not better attended, and 
that the discussions were not equal to those of previous 
sessions 

With respect to the financial position, it was stated 
that the income proper had amounted to 8053/. 8s. 11d. ; 
the recepts from admission fees, &c. (required by the bye- 
aws to be added to capital), were 2114/. 3s. 6d., and 
from trust funds 456/. 6s. The general expenditure had 
reached 49171. 3s. 10d., while the disbursements for publica- 
tions were 31011. 17s. 4d. The investments had been, on 
account of capital, 20781. 6s. 4d., represented by 1882 
Manchester, Sheffield, and Lincolnshire Railway Company's 
Four-and-a-half per Cent. Debenture Stock, and the balance 
of dividends unexpended in 1874 on the Telford and the 


Miller Funds, 114/. 8s. 2d. and 114/. 14s. 10d. respectively, 


with which 123/. 3s. 8d. and 123/. 10s. 10d. Reduced Three 
per Cents. had been purchased. The Trust Funds were 
of the nominal or par value of 14,171/. 0s. 6d., the Inatitn- 
tion investments of 20,8761. ls. 8d. together 35,047/. 2s. 2d 
Of these funds a sum of 12,115/. 2s. 2d. was placed in 
Government securities, and 22,9321. stood in nearly equal 
proportions, in guaranteed stocks of seven of the principal 
railway companies 

In conclusion, it was remarked that during the time the 
Institution had been in existence, the wealth of the world 
had been largely developed, mainly, by the facilities of inter- 
communication by railways, barbours, and ocean steamships, 
by telegraphs, and by improvements in machinery, the 
work principally of civil engineers. These inventions had 
tended to promote personal intercourse between different 
nations, had fostered material and intellectual progress, 

nd had increased the comfort and the welfare of all classes 
ot societ 





After the reading of the report, the premiums awarded 
for some of the original communications read at the meet- 
ings, or selected for publication in the Minutes of Proceed- 
ings, were presented as follows: Telford Medals and Pre- 
miume to W. Hackney, B. Se., H. E. Jones, A. R. Binnie, 
and G. F. Deacon ; aWatt Medal and the Manby Premium 
to J. Clarke Hawkshaw, M.A.; and Telford Premiums to 
Jules Gandard, Professor Prestwich, F.R.S., J. T. Smith, 
C. Colson, and T. C. Watson; also the Miller Prizes ad- 
judged to A. E. Baldwin, J. C. Inglis, W. B. Myers, 
A. 8. Moss, W. P. Orchard, J. Tysoe, and J. C. Mackay, 
students, for papers submitted by them. 

The cordial thanks of the meeting were unanimously ac- 
corded to the President, for his zealous efforts to promote, 
on all occasions, the interests of the Institution, and of its 
members. The thanks of the meeting were likewise given 
to the vice-presidents and other members of Council, for 
their co-operation with the President, and their constant 
attendance at the meetings; to Mr. Charles Manby, honorary 
secretary, and to Mr. James Forrest, the secretary, for the 
manner in which they had performed the duties of their 
offices, and to the auditors of accounts for their services. 

The scrutineers of the ballot (to whom a vote of thanks 
was passed by acclamation) announced that the following 
gentlemen had been elected to fill the several offices in the 
Council for the ensuing year : George Robert Stephenson, 
President ; James Abernethy, Sir William George Arm- 
strong, C.B., William Henry Barlow, and John Frederic 
Bateman, Vice-presidents; Sir Joseph William Bazal- 

ette, C.B., I. Lowthian Bell, M.P., George Berkley, 

Frederick Joseph Bramwell, George Barclay Bruce, James 
Brunlees, Sir John Coode, Harrison Hayter, William 
Pole, C. William Siemens, Sir Joseph Whitworth, Bart., 
and Edward Woods, members ; and Thomas Brassey, M.P., 
Douglas Galton, C.B., and Joseph Whitwell Pease, M.P., 
associates. 





THE SPEED OF SHIPS. 
To tHE Eprror oF ENGINEERING. 

S1r,—Your last issuc contains a remarkable letter from 
Mr. H. F. Knapp, C.E., in which that gentleman, while 
admitting that he has but little studied the subject of fluid 
resistances, claims to know some things about it, which 
Mr. Froude has no conception of; indeed his knowledge, 
according to his own showing, is extensive enough to place 
him above the need of those experimental investigations to 
which many look for light on a subject hitherto considered 
intricate and obscure. 

Mr. Knapp asserts that, in accounting for the whole 
resistance of a ship, Mr. Froude has altogether overlooked 
one item of it which is greater than the sum of all the 
items of which he avers it is made up ; this I take to mean 
either that Mr. Froude has greatly overestimated surface 
friction, wave and eddy resistance, or that the whole 
resistance is more than double what he deems it to be. 
This is very disappointing for those who look up to Mr. 
Froude asa rather clear-headed experimenter, particularly 
as it does not yet appear that Mr. Knapp is qualified to 
replace him as a “‘ guide, philosopher, and friend.” 

To illustrate his method of calculating resistances, Mr. 
Knapp selects the Popoffka at a speed of 6 knots, and 
starting with a piece of guesswork, speedily arrives at the 
conclusion that her resistance will be 224,640 Ib. 

This resistance overcome through a distance of 6 knots 

x hour (608ft. per minute) represents 4139 indicated 
norse power. 

The work lost by friction, &c., would, in such a vessel, 
amount to at least 30 per cent. of the useful work, so that 
the total indicated horse power required for 6 knots would 
not be less than 5400 

But on referring to your article of 3rd December, I find 
that the indicated horse power for 7 knots was only 3000, 
therefore at 6 knots it would almost certainly be under 
2000, very probably about 1800, or one-third of that arrived 
at by Mr. Knapp’s method. 

Mr. Knapp concludes that if the circular ship were 
transformed into a vessel of 40 ft. beam with “ graceful 
lines’ her resistance would be less than half, and her speed 
more than double. If he means simply to say that there 
are other forms more favourable to high speed than the 
circular, the proposition is not of startling novelty, but as 
the sentence seems to imply that half resistance means 
double speed, it only illustrates Mr. Knapp’s imperfect 
knowledge of the subject he has undertaken to expound. 

Yours obediently, 
H. K. W. 


To rue Eprror or ENGINEERING. 

Srr,—In the letter on the ‘* Speed of Ships’’ in your issue 
of the 17th inst., by Mr. H. F. Knapp, C.E., he has 
broached a question relative to the resistance of steam- 
ships which has not hitherto received the attention it 
ought to have from shipbuilders and engineers. A solid 
moving through the water completely immersed, such as 
a fish, has less resistance than a corresponding solid which 
is immersed and another part above the surface such as a 
ship, which has to remove the water by the power that is 
applied to push it forward; when a ship is propelled ata 
slow speed the water has time to remove on each side of the 
vessel without rising above the level of the surrounding 
surface except very slightly, but just as the speed of the 
ship inereases so does the water rise at the bow and for 
some distance towards the stern, causing greater resistance 
to the ship ; again, at the stern, if the speed of the ship is 
too great to leave time for the water to flow by its own 
rravity into the space which the ship has left, it becomes a 
ine on the ship ; and the extra power that is required to 
propel the ship at any increased speed, independent of fric- 
tion, will, I believe, amount to nearly the same as would be 
required to lift the extra weight of the water which the 
ship pushes above the surface level. 

With regard to the friction, I find in Colonel Beaufoy’s 





experiments that it amounts to about } Ib. on the square 
foot at a speed of 8 knots, and imereases nearly as the 
square of the velocity. This rule does not appear to carry out 
in practice when experience has shown that a ship may be 
lengthened 50 ft. or 100 ft., and the same power propel her 
at nearly the same speed as before. The general rule of 
shipbuilders has been to construct their ships with fine lines 
to obtain s: ; this allows more time for the water'to be 
moved at the bow and to return at the stern, and in order 
to obtain these fine lines with the requisite displ t the 
ship has to be lengthened to eight or twelve times her beam, 
which causes the ship to be much weaker, more difficult to 
handle, and a far worse seaboat than the old ships and 
frigates of former times, which were only three to four times 
their beam in length. 

All these changes have been brought about since the in- 
troduction of steam for propelling ships, more especially 
since the screw has gained such an ascendency over the 
paddle-wheel, for it was found that to obtain good results 
from the screw it was necessary to have deep draugh! and 
fine after-lines to the ship, so as to obtain a good supply of 
water for the screw. I have for some time given a g 
deal of attention to the subject of propelling screw ships, 
and my opinion is that a great mistake had been made in 
adapting and altering the proportions of the ship to suit 
the screw propeller, instead of arranging the propeller to 
suit the best known proportions of a sailing ship, which 
will yet have to be done before we arrive ata perfect screw _ 





ship. 

The whole power of the engines is now exerted to drive 
back a column of water from the screw’s dise which will give 
to the screw shaft a thrust to overcome the resistance of the 
ship passing through the water ; in doing so one-half of the 
power goes to drive the water back from the screw’s disc, 
the other to force the ship forward by the thrust en the 
screw shaft, so that out of the actual amount of the power 
that is exerted by the engines only about 40 per cent. goes 
to propel the ship. The plan I have advocated for some 
time, and which I have proved by models, &c., is to divide the 
power between screws placed at the bow and stern in tunnels 
constructed within the ship, the action of the bow screw 
being to relieve the bow of the resistance of as much water 
as it requires for propelling the ship; this the screw does 
without taking away any of the pull on the screw shaft, in fact 
the screw will be excavating a channel in the water before 
the ship, as well as pulling the ship forward, the water 
from the screw being delivered below the vessel some distance 
from the bow ; the stern screw at the other end of the ship 
will take its supply of water from below the keel some 
distance forward, and deliver it at the sternpost in front of 
the rudder, thus supplying a great portion of the water that 
is there required to fill the space left. By this plan of 
arranging the propellers I find there is considerable gain in 
speed, no vibration, complete protection to the screws, and 
oumine of the engines in a heavy sea is done away with. 

I do not agree with your correspondent that it is essen- 
tial to have deep draught to obtain high speed. The reason 
[I believe in making screw steamships of deep draught is 
to allow the screw to be sufficiently large and obtain denser 
water to resist the engine power, but equal speeds can be 
obtained with shallow draughts and large beams, having 
the same displacements, with the same amounts of engine 
power when rightly applied. 

I am, Sir, your obedient servant, 
ROBERT GRIFFITHS. 
1, Westmoreland-road, Bayswater, W. 





To THE Eprror oF ENGINEERING. 

S1r,—In my letter on the ‘‘ Speed of Ships’’ in your last 
issue I committed the self-evident clerical error in the sup- 
posititious illustration instanced, of equalling a column of 
7 in. of water to a $ lb. pressure instead of { lb. ; this, how- 
ever, does not affect the argument in the least. 

Respectfully, 
Henry F, Knapr. 

70, Cornhill, December 20, 1875. 

To THe Epitror or ENGINEERING. 

S1r,—In your last issue I notice a letter from Mr. Henry 
F. Knapp, C.E., in which he states the following : ‘‘ Mr. 
Griffiths is a great advocate for shallow dranght vessels for 
high speed on the principle that the deeper below the sur- 
face! of the water, the greater the pressure, and conse- 
quently the greater the resistance a deep draught vessel 
has to overcome in its movement throngh the water. This 
reasoning is wrong, because if the resisting pressure to a 
vessel's progress is 10 lb. to the square inch low under 
her bows, it is balanced by an equal pressure on her 
stern forcing her ahead.’’ Here Mr. Knapp contradicts 
Mr. Griffiths, and further on contradicts himself ; thus with 
reference to the wave or roll of water under the bow, and 
its deflection at the stern, he states, ‘‘ The extra back pres- 
sure on each square inch of her cross section, is proportionate 
to the height of the roll of water under her bows ; the loss 
of pressure at her stern is proportionate to the depression 
below the water level.’’ As might be expected, the bow 
encountering a dense stratum of fluid particles, the plus 
pressure there is illustrated by the rolling-up or wave, 
whereas the stern floating in a film of fluid particles, the 
inertia of which has been overcome by the fore body, the 
minus jpressure or resistance there is illustrated by the 
lowering or depression of the water level. 

Although contrary to theory, I am inclined to believe 
that within certain limits, with a given area of midship 
section, it will be found more advantageous for speed or 
economy in propelling power, to increase the beam rather 
than the depth of vessel ; because it is evident the deeper 
we descend in a fluid the more dense the medium becomes, 
that is to say, the fluid particles near the surface being sub- 
ject to less pressure than those situated at a ter depth, 
are more yielding or easier moved amongstjthemselves ; to 
move a fluid particle situated at a greater depth, a ter 
number of surrounding particles must necessarily fe dis. 
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turbed ; hence there will be more resistance, and for this 
reason I am inclined to — a Griffiths in advo- 
cating, within certain limits, eit or speed or economy,in 
propelling power, increased beam rather than increased 


depth. . 

Mr. Knapp states, “it is well known that hydrostatic 
pressure is in accordance with the height or weight of a 
column of water,”’ yet he tells us that 7 in. of 1 : 
height against the transverse cross section of the Admiral 
Popoff of 120ft. beam and 13 ft. draught, is equal to half 
a pound of increased pressure against each square inch of 
her cross section, which with the loss of pressure aft as 
she advances at a s of 6 knots sums up to a static 
pressure of about 100 tons. I certainly cannot agree with 
Mr. Knapp that this is indisputable. 

I am, Sir, your obedient servant, 
J.B. W. 
Dscember 21, 1875. 





To THe Epitor or ENGINEERING. 

Srr,—There is probably not one question in steam navi- 
gation which has received so little thorough investigation, 
as that of the relation of power to speed in the propulsion 
of vessels. 

Every engineer interested in the performance of steamers 
must have been aware that the theory “cube of speed’’ 
does not hold good for the great majority of cases ; but no 
one, as far ry know, has ever publicly demonstrated its 
fallacy, except Mr. Denny, of Dumbarton, in his very in- 
teresting paper at the meeting of the British Association. 

A theory, so many years established, acknowledged by 
the Admiralty, and frequently quoted in works of celebrated 
mathematicians, can cortaialy only influence the credulity 
of a student, in spite of his contrary experience, because 
he attributes a peculiar deviation of practice from theory 
to any possible imaginable cause, rather than disbelieve 
the best’anthorities. 

For some time it has been a custom to determine the 
efficiency of a steam engine by the magnitude of the 
quotient, arising in dividing the indicated horse power by 
the nominal power without regard to other circumstances. 
In a similar manner the performance, of a oo is 

v av . 
meee : ; it 

1.H.P. LH.P. 
has been asserted by Mr. Denny that the exponent 3 is 
erroneous, so is 4, and any other if applied for the purpose 
of determining the relative efficiency of several different 
vessels ; in fact, it appears to me impossible to find an ex- 
ponent which nik be used to show approximately the 
variation of speed and power in several ships. This seems 
yp 


measured by empirical formule, as 


to prove that calculations based upon formule as ri 


ae - furnish no adequate means for a sound judgment. 
: Not possessing a similar example of recent date I quote 
an out-of-date experiment made with H.M.S. Flying Fish, 
for comparison 
Trial, July, 1856. 
With full power 1106 I.H.P. a speed of 11.6 knots was ob- 
tained. 

877 ” ” 11.2 do. 

ato = 576 ¥ * 9.92 do. 
Comparing the full power with } power and respective 
speeds I find that, I.H.P.@ v®*. The comparison of full 
ota to + power and speeds shows that, I.H.P. av 


J 


this just means death to a certain number. Besides, did the 
passengers know that there was more than sufficient means 
to save all on board it would help materially to allay any 
panic. As it is desirable to economise space on board ship, 
some of a ship’s furniture ny oy be utilised for saving life ; 
for instance, the peyodar air beds of wa’ ma- 
terial, which being provided with couplings easily be 
attached to one another and form a very good raft. 
Further, a raft provided with B png pone 4 water might 
be kept in iness to set 
that it could be picked up. I would also advise that a 
whistle, or some;such instrument, should be attached to each 
apparatus for saving life in order that there might be some 
€ of those who are shi ing vessels know 
of their vicinity, especially at night. In ion, I would 
matter, very little is likely to be t 
Tam, Sir, yours ere 
Anprew ©. Wuyre. 
2, Grafton-square, Glasgow, Dec. 20, 1875. 





To THE EDITOR OF ENGINEERING. 

S1r,—I have read with much interest your article in the 

aper of the 17th instant, on the wreck of the s.s. Deutsch- 

nd, and from some experience of the sea, feel that you are 

quite right about the uselessness of boats when large 
numbers of persons are on board. 

It may interest you to know that the valuable sug- 

gestion with which you conclude the article, viz., ‘‘ that the 








| 


Government should adopt one of- the forms of life rafts in 
| the large troop ships,’’ is being carried out now. The 
troop ship Orontes, which has been recently lengthened 
| 50 ft., and fitted with new compound engines by Messrs. 
| Laird Brothers, of Birkenhead, has also been fitted with 
| one of Roper’s (I believe) life rafts, which forms the bridge 
,of the vessel. When on board of her a few weeks 
| ago, I was somewhat puzzled to know what the very strong 
| ironwork amidships was intended for, as also a structure 
| like a gigantic gangway for cattle from a ship’s deck to the 
quay ; the whole was explained on inguiry, by one of the 
Government surveyors on board, and the action of the raft, 
mode of launching, &c. clearly shown. I think you would 
| be pleased to see your idea carried out so effectively. 
Should the raft be successfully launched, which seems 
not a difficult matter, it would be an immense advantage to 
| those on board ; but large as this raft is, it certainly could 
}not carry all that would or might be on board this now 
| fine ship, whilst, as fixed, it has only the appearance of an 
|ordinary bridge, and except that it is much heavier, is no 
|} more in the way than any other bridge. 
| Two such rafts on our large passenger steamers would 
j}tend to increase the confidence of those who use these 


| ships, and as the chance of safety on one of these rafts is 


|so much greater than in boats, their presence would 


reassure the passengers and go far to prevent that terrible 
j} and fatal confusion consequent on shipwreck. 
Yours, &c., 





Birkenhead, December 22, 1875. 





SURFACE CONDENSATION. 
To tHe Eprror or ENGINEERING. 
Srr,—While fully appreciating the value of the exten- 


Ais | sive set of experiments on surface condensation described 


in your issue of the 10th inst., I consider that in several 


he ship’s bow has been lengthened by 18ft. ; midship | respects the apparatus used is defective, and that, there- 


section and other conditions (except displacement) remain- 
ing the same, the following results were obtained : 
September, 1856. 
Full power trial 1309 1I.H.P. 12.57 knots 

3 zs 918.7 ,,; 1 

i en: Sgr < he 
Proportioning as before the full power to } and } power 
and speeds relatively, I find that LH.P. a ve and 


3.157 
LH.P.av 
It can hardly be expected that the exertions of a single 
man’s brain will lead to the discovery of the laws which 
govern the variation of resistance with speed observed at 
progressive steamship trials. Mr. Denny’s happy idea of 
using diagrams will greatly assist inquirers in making 
comparisons by means of a great number of experimental 
results obtained from various ships. There may be many 
mariue engineers who possess a considerable number of 
valuable particulars relating to the subject ; if they would 
only come forward with them and thus promote the estab- 
lishment of a theory so much needed. I am afraid I have 
already occupied too much of F age valuable time 
I am, Sir, yours respectfully, 
A. RECKENZAUN. 
70, Lucas-street, Commercial-road, E. 
December 21, 1875. 


SAVING LIFE AT SEA. 
To rue Eprror or ENGINBERING. : 

Sir,—I have read with much interest your instractive 
remarks on apparatus for saving life at sea. The in- 
adequacy of the present means employed for this purpose 
has been sufficiently demonstrated to require further com- 
ment. No doubt much has been done by inventors to 
mitigate the perils of the sea, and it does seem a little hard 
that their exertions should _ of no svail, just because 
their inventions have not allowed to get a fair trial. 
To alleviate this evil I bn, Pog sngeest _ oe me age 
exhibition might be up of appara’ or saving life a’ 
sea, to test t Seas merits of such inventions, and to 


» ” 








enable the Board of Trade to decide what a vessel ought to | p 


. [would also suggest that a ship onght to be pro- 
vided with pemma to save at least one-third more than her 


pliment Cd msn ow baw pragma often happens 
in such clreumelances is rendered useless, and 


| fore, some of the results are not so reliable as might be 
supposed. 

1. The air-cock should have been placed at bottom in- 
stead of at top of the 3}in. tube, because air is heavier 
than vapour of water of same pressure and temperature. 
I may here mention that in several large sets of drying 

| arrangements, which I designed and constructed some few 
years ago, and where the heat was conveyed by exhanst 
steam of 2]b. pressure above the atmosphere, I placed all 
| the outlets for air and water (sometimes, but not always, 
| the same apparatus was used for draining both) at the 
lowest level. They have always acted well, and I have 
often noticed that after turning on the steam, water and 
air are first discharged from the drain pipe, and steam last 
(when allowed to escape). Were it not for this excess of 


bottom of the tube were opened more than sufficiently wide 
to drain away the water, it is quite possible that air may 
have been present at bottom of the joke. 

2. The mode of taking the temperatures of the condensed 
steam is not pac but from the very low tempera- 
tures given I should say that they were ee when the 
water was in the tub (or gms and therefore as a matter of 
necessity had cooled down 212 . The bulb of a 
thermometer should have been inse in the lower part 
of the 32 tube and snificient water retained to 
cover it without being in contact with (and one cooled 


by) the inner tube. Had this been 
tures would have found, especially for horizon 
tube, in which I should to them closely ap- 


proximating to that of the s 

3. It would have been better to have weighed the con- 
densed steam after passing it t a surface-cooler, 
instead of allowing it to cool by evaporation, and thereby 
considerably diminish it in quantity. 

T have not time at present to estimate the amount of 
error which may have been caused by the mode adopted 
for measuring temperatures, &c.; it may not be great in the 
resent case, yet the di between the two 
results obtained by taking the units of heat from the con- 


rift in any emergency, 80 | i 


just add that, unless the public hen in this | j 


nineteen, some of the errors to which I have called atten- 
tion are of course avoided. 
Your obedient servant, 
W. Somonwerprr. 
London, December 22, 1875. 


THE DETENT FOR INDICATORS. 
To THe Eprtor or ENGInegRine. 
—In issue of last week, I notice under the bead- 


with thi t 
those can ify who have had much to do 
testify w 


pageias. especially 

marine sagas, When, as is often the case, a number of 
pry ect ve to be taken in rapid succession, the hooking 
and unhoo! of the cord becomes a great nuisance, be- 
sides the great risk there is, after having unbooked it, if you 
are in a hurry and not very careful, of it descend 
through one or two platforms, or get entangled in the ma- 
There is one objection, however, I have to the contrivance 
under consideration, and that is in the piece of elastic be- 
tween the indicator and the engine, introduced to take up 
the slack. With this ona I consider it will be im- 
possible to get the motion of the paper drum exactly to cor- 
respond with the motion of the piston. And besides | think 
the whole thing might be managed more simply. Suppose 
the pulley for the cord worked slack on the drum, instead 
of, as at present, being rigidly fixed to it, a small catch 
might be introduced to connect or disconnect them as re- 
quired, without interfering with the cord. This would in- 
volve a slight alteration in the construction of the indicator, 
but it would, I think, entirely get over the difficulty. 

IT am yours respectfully, 


INDICATOR. 

Glasgow, December 20, 1875. 

[The plan suggested by “‘ Indicator’ would no doubt act 
well, and it might we think be worked ont so as to 
make a very neatarrangement. We believe, however, that 
no trouble is experienced with the piece of elastic used by 
Mr. Darke. In connexion with this subject, we may men- 
tion a plan which we have for a long time adopted in our 
own practice, and which we have found convenient in many 
cases. This plan consists simply in leading off from the 
cord which connects the indicator dram with the engine 
another cord which can be attached to any convenient 
fixed point. Instead of unhooking the connecting cord, 
the paper drum is pulled round to the extent of its travel 
by means of the supplementary cord, and the latter is 
then made fast. Under these circumstances of course no 
motion is communicated to the paper drum, the motion 
of the engine simply alternately slackening and tightening 
the cord | — joe — and the indicator. Whena 
diagram is en, the supplementary cord is simp] 
slacked fg hove the rg green bn in re pa nan § 
way. unhoo of the connecting cord is thus dis- 
pensed vith E>.) is 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MippLEsprovucn, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, and the 
tone of the market was improved. No. 3 Cleveland pig 
was quoted 51s. 6d. per ton, and forge iron was sellinz at a 
better figure than m obtained for several weeks. 
But improved prices and firmer markets do not always 
really mean an improved state of trade. The fact is that 
the supply of iron is limited, and a certain quantity 
being absolutely required the demand has slightly exceeded 
the total supply, and thus the firmer prices. *’ There are 
only 112 blast furnaces in operation, and the total nnamber 
of furnaces in the district is 129. It is not expected at 
roy that any additional furnaces will be put in blast. 
ntil there is a decided improvement in trade it would not 

pay to blow in furnaces which are now out. 


The Finished Iron Trade.—There are indications of a 





weight of air over vapour, we should not be able to extract 
the air from our condensers by the pamps as now arranged. 
Unless, during the experiments, the drain-cock at the | 





densed steam in the one case and from the ing water in | 
the other, points to some such causes asI huve ted out. | 





By calculating results from line twenty and not from line 


ch for the better in the finished iron trade. Several 
small orders, for rails have recently been secnred by Cleve- 
land makers, and at present there are inquiries for rails, 
plates, and bars. Itis hoped that after the old year has 
passed away a few contracts for rails will be placed in this 

istrict and set the works in full operation. Messrs. 
Bolckow, Vaughan, and Co.’s ironworks, at Middlesbrough, 
are still idle; Messrs. Hopkins, Gilkes, and Co. are onl 
partially at work, and several works at Stockton are ‘ 
A large number of men are out of employment. 

The Ironworkers’ Wages Question.—In the course of a 
few days it is expected that the Board of Arbitration for 
the North of England will hold a meeting, and will make 
arrangements for settling the question of the iron- 
workers. It is generall eved that if this question were 
settled the masters would be in a position to quote prices 
which wonld induce intending buyers of rails to give them 


The Cleveland Miners.—The Cleveland miners are not 
i to submit at once to a rednetion of zd. per ton. 
Since received notice of this reduction from the masters 
they have resolved to ask their ange dpe to submit the 
question to arbitration. A meeting masters and men 
will be held to-morrow (Thursday), when it will be decided 
whether the question is to be by an arbitrator. 
od and a A rg im t branches 
are im ; e r of factories th 
Tyne, Wear, and tr s setting on their old hands ‘wilh 
have been ek of _ yment ocd mag oe. Several ship- 
builders on no rivers recei : 
ba 2 prndaating ave ly ved orders 


retinas pps ons rs — as el my ey = yee ee ee 
NRE SER Sen eer mn omg = rite nn fry me ame ~ 


{ 


4% 


ee eS 


6 en ee 
eer ea 





~ 
* 
4e 


iN 


EN GI 


FIRE 
ENGINEERS, DEPTFORD, 


D 


AN 


U M P 


P 


S HIP’S 


494 





ENGINEERING. [Dec. 24, 1875. 











AND CO., 


(For Description, see Page 496.) 


MESSRS. J. STONE 


CONSTRUCTED BY 














ORD yeni 








SAS ATES ETS 


a 








Dec, 24, 1875.] 


ENGINEERING. 


495 








BICHEROUX’S GAS FURNACE 


bum 0 3 
























2 mma ~ Sal —latlorm. 



































© 4 
r ~ —y—". 
re 





EE 




















aS Se 





nonce 
SUE 
fe 


are 


CU 


ti 
POOTOONCNL 























Mas Age us aaa 


Fig. 5. Section W.A 











We give above engravings showing the con- 





struction of Bicheroux’s gas furnace, an arrange- 
ment which has been for some time in extensive 
use on the Continent, especially in Westphalia 
(for instance at the Rhenish Steel Works 











Company, in Ruhrort, at Jacobi and Haniel’s 
works in Oberhausen, and at Harkort’s works in 
Duisburg), in Belgium (at Ougrée, Séraing, 
Angleur ), in France (Monceau, Ars-sur-Moselle), 
and in Austria at the Railway Works at Gratz. 
More recently Bicheroux’s gas furnace has been 
introduced into this country by Mr. C. Holste, 
of 21, Great St. Helen’s, E.C., and the first 
furnace on this system was started about twelve 
months ago at the well-known Round Oak Iron 
Works belonging to the Earl of Dudley. 
Another furnace was started at the same works 
about two months ago, and we understand that 
it has been decided upon to alter all the furnaces 
to this system. The accompanying views will 
show at once the principal features of the 
Bicheroux furnaces. The heating furnace is of 
the ordinary kind, but where the grate is 
usually placed, passages are built for the gas 
and air. The furnace is connected by means of 
a canal with the producer, the latter being of a 
very simple construction ; it consists of two vertical side 
walls, and inclined front and back walls. The front slope 
is supported by a strong framing, the back slope by brick- 
work. The whole is vaulted over with firebricks. At the 
bottom of this so formed chamber are the fire-bars, about 
2 ft. 6 in. long; they can easily be taken out to enable the 
stoker to draw the clinkers from the producer. There are be- 
sides two folding doors for the ashpit, by means of which the 
air can be completely shut off, so as to stop the generation 
of gas, At the top in front are three or four stokeholes, 
through which the producer is fed; these stokeholes are either 
closed by bricks or simply by small coal. Before the stoke- 
holes is a platform for the stoker and a supply of coal. The 
producer may be placed entirely above ground, and then re- 
quires the side framing, as shown ; or it may be placed under 
ground, when theside framing may be replaced by brick 
walls. If the ground permit it, the producer should be placed 
under ground, as it then does not stand in the way of the 
workmen. ‘The distance of the producer from the furnace 








































































depends on the circumstances in each case; but in order 
that the gases may not be cooled on their way from the 
producer to the furnaces, it is perhaps advisable to place 
them not too far apart. However in cases where the 
producers have been placed about 70 ft. from the furnaces, 
the results have been as satisfactery as where they were close 
together. 

The gas flue is built of firebricks, and may advantageously 
be placed underground, when the framing may be 
with. This flue is sometimes provided with a slide valve 
of brick or iron, to shut off the gas when required ; some- 
times the valve is placed in the furnace, a little under the 
holes for the air; sometimes there is no valve, as in our 
engraving. The consumption of coal in the generator may, 
as we have eaid, be stopped by closing the doors of the ash- 
pit, and making them air-tight by means of clay, 

The furnace itself is, as already stated, the ordinary one, 
only in place of the firegrate passages are built for the ad- 
mission of gas and air, The gas passage is the continuation 








| 1) a of the flue coming from the producer, the gas 
—— entering the furnace over the bridge. Before it 
passes the bridge, however, it is met by a@ 
Fig. ~ 8 number of air currents at one or beth sides. 
The air passes from the flue at the sides of the 
gas passage into the latter through a number 
of small holes, formed by firebricks, placed a 
Section ED little apart from each ga The air thus 
i. aason. & &. admitted is previously which may 
<a : SS be done in various ways, cae be tes poekanty 
SSA SSR SS and gas flue, or at the bottom, or sides, or crown 
: a y, SN of the heating furnace. In our engraving it is 
Vy, UR Nj shown as being done at the oottom of the 
SY URS NS furnace. The air enters at the end opposite to 
4 BY NY SY _sthe entrance of the gas, and travels slowly 
j UN \Qunder the hearth bottom (thereby keeping it 
VAN SS cool and protecting it from rapid destruction) 
SZ a SY to a box of cast iron. From thence it enters 
iSZ AA SX the air passages at the sides of the gas passage. 
SY US S By means of a slide in the box the furnaceman 
yy VAS RSQ cap canes Oe Reerane © Sit 200 Semew one 
44 “J > ~ 
. i, AN SQ heat im the furnace, to # nicety. The ignited 
S UN 4 AN SY gas over the bridge into the furnace, 
NY Wy WANS SS 5 rey B age Fain Thence it goes under 
Y RY, . rIAS S er ney. 
a adda SS The Bicheroux gas furnaces share with other 





gas furnaces (Siemens, Ponsard &c.) several advantages 
over the old furnaces worked with solid fuel. A 
others the saying in fuel is considerable; at Round Oak 
for instance, when working single shifts only, it amounts, 
we are informed, to 40 per cent. Another great advantage 
is that inferior coal may be used in the producer, which 
could not be used in the ordinary firing furnaces, while 
the combustion being perfect no smoke issues from 
the chimney and the control of the admission of air 
being so complete, the waste of iron is considerably re- 
duced. The inventors, Bicheroux, state that at 
their plate works in Duisburg the waste for double-heated 
heavy boiler plates amounts to 13 per cent., and in double- 
heated light ones to 15 per cent. For the same reason the 
firebricks of the furnace are better preserved, not being cut 
by the presence of superfluous air. The furnaceman also is 
enabled to concentrate all his energy on wpb er dm - 
heating of iron, as the stoking is done by ordinary labourer 

He can, therefore, heat more iron; at Ougrée er lastonen, 
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in furnaces where one class of iron tyres only is heated, it 
has been found that the old firing furnaces heated 10 tons per 
12 hours, the Bicheroux gas furnaces of the same size 
14 tons in the same time. 

In comparison with some other arrangements of gas 
furnaces, the Bicheroux system has the advantage of being 
simple and easily applied to existing furnaces, while the 
working of the Bicheroux furnaces does not differ from 
that of the old firing furnaces, the ordinary furnace 
man is therefore able to handle the Bicheroux furnace in 
bis usual way. The waste heat of the furnace in the 
Siemens and Ponsard systems is used for heating the 
regenerators, in Bicheroux's system it is used for heating the 
boilers, which are usually attached to the heating furnaces 
The waste heat from the furnace being so regular, the 
boilers and brickwork are better preserved, not being 
subjected to variations in the temperature, and the com- 
bustion being complete, the flues require no cleaning, or very 
arely. 

The same system has also been advantageously applied 
to boilers, to reverberatory furnaces for smelting purposes, 
to furnaces for heating Bessemer ingots, &c. It has 
ulso been applied to puddling furnaces, but it does not 
seem with the same success, at all events not at all places. 
Whilst some manufacturers claim a complete success, others 
tate that the results obtained are not better than at ordinary 
puddling furnaces. It is, therefore, not advisable to apply 
Bicheroux’s system to this class of furnace until greater 
experience has been gained with it. 


VICTORIA BRIDGE, BRISBANE. 
We give this week a two-page engraving of the Victoria 
erected at Brisbane from the designs of Messrs, 





Bridge, 

Robinson aud I’'Anson, of Darlington. This bridge spans 
the river Brisbane. and forms the means of communica- 
tien between the northern and southern portions of 
the city of Brisbane, the capital of Queensland, the 
traffic between which is large and increasing. The separa- 


tion of the two halves of the city by the broad and 
ften rapid river had long been a source of great incon- 

ienee to the inhabitants, and in the year 1863 the cor- 

ition of the city determined to build a commodious and 
substantial bridge which should, at the same time, cause no 
hindrance to the developmeut of the important shipping 
interests, and measures were taken which resulted in the 


rection of the present structure. The entire length of the 
bridge is 1080 ft., and between the abutments on the shores 
1013 ft. divided—as shown by Fig. 1 of our engravings— 

to thirteen spans, comprising nine of 82 ft. each, two 
f 52 ft. 6 in. each, and a double-armed swing span of a 
total length of 170 ft. 


The piers, excepting that for the swing and those adjoining 
t each of two columns (see Fig, 4) formed of cast- 


ron cylinders 8 ft. in diameter from the bottom up to the 
rdinary water level (where they were cut off and a wrought- 
iron ring inserted), and tapering from that point toa dia- 
meter of 4 ft. at the top, finishing with a strong cast-iron 
ap surrounded by an ornamental cornice. Each cylinder 
was cast in one piece, and when turned and finished was 
plit into three segments through vertical flanges by which 
it was finally bolted together, thus obviating that warping 
fthe segments which frequently occurs when they are cast 
separately, and avoiding the necessity of planing the ver- 
tical joints. The columns were sunk into the bed of the 


river until a firm foundation was reached, and after a layer 
f ashlar had been built across the bottom of the lowest 

linder all above it were lined with brickwork and then 
filed with a core of concrete as high as the flood water level. 
\t this point is a short cylinder containing cast-iron 
girders which rest on ashlar built on the top of the con- 
erete. Above this girder cylinder the column is hollow to 
the top. From the low water line to the top each pair of 

lumns is braced together by wrought-iron girders and 
tes, 

The whole of the superstructure is on a gradient of 1 in 90. 
The fixed portion consists of lattice girders 9 ft. deep, 
as shown in Figs. 8 and 9. Every two spans are con- 
tinuous, and the extremities rest each on three rollers 6 in. 

diameter to provide for expansion. ‘The roadway is laid 
between the main girders, and is carried on lattice cross 
girders 2 ft. deep and 5 ft. apart, resting on the lower 
flanges of the main girders as shown in Fig. 4; and on 
either side is a footway carried on wrought-iron cantilevers, 
and provided with light lattice-work handrailing, which is 
supported at intervals of 10 ft. by ornamental cast-iron 
brackets. 

The swing (see Figs. 3, 5, and 6) is balanced on a cluster 
of five columns each 9 ft. in diameter from the bottom to the 
water-line, and from thence tapering to 5 ft. at the under 
side of the cap. These columns are filled to the top with 
material similar to those in the others, and are intimately 
c nnected together by wrought-iron girders and bracing bars. 
rhe adjoining piers are filled to the level of the under side 
of the swing girders. The swing is double-armed, composed 
of three lattice-girders each 7 ft. deep, and when! open 
affords two passages of 60 ft. 6 in. clear width, The 
roadway passes over the top of these girders, and rests on 
shallow plate cross girders. All necessary hydraulic 
machinery is provided for turning the swing, but for the 
at and effective arrangement of hand gear, 
Mr. Jones, the resident engineer, is used. 


present a ne 
esigned | 


The roadway is 30 ft., and the footways each 6 ft. in 
The flooring consists of two layers of native 


clear width. 


hardwood, the lower layer of planks 9 in. by 5 in. being laid 
longitudinally, and the upper Gin. by 2}in. transversely. 
The weight of the cast iron used in the bridge is 1190 tons, 
and the wrought iron 911 tons, making a total weight of 
2100 tons. 

The foundation stone was laid by Sir George E. Bowen, 
then Governor of Queensland, on the 22nd of August, 1864, 
and the work progressed satisfactorily till the year 1866, 
when, owing to the failure of the Bank of Queensland, it 
was suspended till June, 1870, at which time arrangements 
were made by the Corporation of Brisbane with the late Mr. 
Thomas Brassey to complete the structure. On the 15th 
of June, 1874, it was opened with great ceremony by the 
Marquis of Normanby, the governor of the colony. 

The engineers were, as we have said, Messrs. Robinson 
and I’Anson, of Darlington, and the resident engineers, the 
late Mr. Thomas Oldham, and subsequently Mr. J. R. Jones. 
To this latter gentleman credit is due for having successfully 
raised from the bed of the river several fallen columns, and 
readjusted others which had not been sunk to their full 
depth when the work was suspended, and had consequently 
been disturbed by the heavy floods during the four years’ 
interval which elapsed before it was resumed. The original 
contractor for the erection was Mr. John Bourne, and the 
manufacturers of the ironwork were Messrs. Peto, Brassey, 
and Betts, of Canada Works, Birkenhead. 





SHIP’S PUMP AND FIRE ENGINE. 

We give on page 494, engravings of a new form of ship’s 
pump and fire-engine, which has just been brought out by 
Messrs. J. Stone and Co., of Deptford, and which possesses 
some special features worthy of notice. The pump—which 
is self-contained, and of very neat design, as will be seen 
from the external view, Fig. 1—has a single working barrel 
fitted with two pistons and two buckets. As shown in the 
sections, Figs. 1 and 2, these pistons and buckets are actuated 
by two rods, the upper bucket G and lower piston B being 
fixed to one rod which slides freely through the other piston 
A ; while the upper piston A and lower bucket C are fixed on 
the other red, which slides through the piston and bucket B 
andC. At their upper ends the two rods are joined to 
slotted crossheads moving between suitable guides, these 
crossheads being actuated by a pair of cranks, as shown. 
The crankshaft passes out through suitable stuffing boxes, 
and carries externally a flywheel and crank-handle, as 
shown in Fig. 1. 

The barrel of the pump has three openings formed in it— 
two on one side and oneon the other. The two openings on 
one side communicate with a passage D, which connects 
the space between the upper bucket and upyer piston with that 
between the lower bucket and lower piston, as shown. The 
other opening E is situated between the two pistons, and 
communicates with a space between a suction and a delivery 
valve, provided in a chamber at the side of the pump, as 
shown. These and the bucket valves are the only valves 
with which the pump is fitted. 

The action cf the pump will be readily understood from 
the engravings. Thus, supposing the parts to start from 
the positions shown in our sections, and the crankshaft to 
make half a revolution, it is evident that the upper bucket 
and piston and the lower bucket and piston then respec- 
tively approach each other, and the water contained in the 
barrel between the buckets and pistons is discharged 
through the valves of the top bucket G, the water from 
between the lower piston and bucket traversing on its way 
the bye-pass D. During this operation the two pistons A 
and B would have been receding from each other, and the 
space thus developed between them becomes charged with 
water flowing up the passage H and through the suction 
valve at the top of that passage. The space left at the 
lower end of the barrel by the upward movement of the 
lower bucket C is at the same time charged direct from the 
suction pipe. 

During the next half revolution of the crankshaft, when 
the parts would be regaining the position in which they are 
shown in our engravings, the action is modified. During 
this period the two pistons A and B ‘approach each other 
and the water between them is discharged through the 
delivery valve at the side of the pump and the passage F, 
while the upper bucket G raises with it and discharges 
through the delivery nozzle, the water in the barrel above 
it. At the same time the spaces developed in the barrel by 
the upper piston and bucket and lower piston and bucket 
respectively receding from each other become charged with 
water entering through the valve of the lower bucket C, and 
passage D. 

A consideration of the action we have just explained will 
show that during one revolution of the crankshaft the 
quantity of water discharged will be equal to that dis- 
charged per revolution by three double-acting or six single- 
acting pumps having the same diameter of barrel, and the 
same stroke as is given by the cranks of the pump we are 
describing. The arrangement thus has the advantage of 
giving a large delivery for any given size of barrel with 
a slow piston speed. 

As will be seen on reference to the section Fig. 3, the re- 
moval of the smal! doorsat the sides of the pumpcasing enables 
the pistons, buckets, and valves to be examined and cleared, 
if necessary, without removal, while, by taking off the top 
cover of the pump, the whole of the working parts can be 
drawn out together if desired. The pump we have been 
describing has been introduced as a substitute for the 





Downton pump, of which Messrs. J. Stone and Co. are 





well-known makers, and inasmuch as it affords within about 
the same space twice the pumping capacity as the Downton, 
and, moreover, offers special facilities for examination, &c., 
it appears calculated to come into very extensive use. 


FOREIGN AND COLONIAL NOTES. 

Queensland Steam Navigation.—The Queensland House 
of Assembly has passed a resolution submitted the 
colonial treasurer, offering a subsidy not to exceed 15,9001. 
per annum to any steam shipping company, trading in 
Queensland waters and making Queensland its head- 
quarters. The service contemplated is to comprise about 
eight steamers. 

New York and Canada Railway.—This line, which has 
been leased to the Delaware and Hudson Canal Company, 
was opened for through traffic November 29. It affo 
very direct communication between Montreal and the 
South. A heavy amount of tunnelling, rock-cutting, and 
embankments had to be carried out upon the line. 


Bridges on the Madras.—Several rather important 
bridges are now on hand on the Madras Railway. Nearly 
all the iron cylinders received for the new Cheyair 
bridge have been sunk, but work has been almost suspended 

nding the arrival of additional cylinders ordered in 
) mee last. Sir John Hawkshaw has been consulted in 
reference to this bridge. Satisfactory ry oy is being 
made with the H bridge, several of the deeper cy- 
linders having reached the rock ; the bridge is expected 
completed before the close of next year. New bridges are 
contemplated at Paupugnee and Chittravutty, and accurate 
sections are being taken with that object. A set of boring 
tools arrived at Madras from England in October. 


Bessemer Steel.—Great Britain has 21 Bessemer stee 
works with 105 converters; Prussia, 14, with 61 con- 
verters; Austria, 12, with 30 converters ; Bavaria, 2, with 
4 converters; Saxony, 1, with 4 converters; Alsace, 1, 
with 2 converters ; France, 8, with 25 converters ; and the 
United States, 8, with 16 converters- These works 
between them could make nearly 2,500,000 tons of 
Bessemer steel annually. 


The Belgian Coal Trade.—There has been an increase 
of activity in this trade. In the Liége district some of the 
collieries are stated to be overdone with orders, and an 
inquiry has been noticed on Dutch account. Prices have 
remained, however, without change. 

American Fortifications—General Humphries, Chief of 
Engineers, United States army, recommends in his annual 
report, the followi ts to be made by Congress 
for fortifications in Delaware Bay and river : Finn’s Point, 
an earthen battery to form an outer line of defence across 
the mouth of the river, 40,000 dols.; fort opposite Fort 
Delaware, 40,000 dols.; Fort Delaware, 33,000 dols. ; 
Fort Mifflin, 50,000 dols. 

Death of Mr. T. H. Going.—Mr. T. H. Going, formerly 
one of the engineers of the Madras Railway, has succumbed 
to the effects of the climate of the Madras Presidency. Mr. 
Going’s constitution was also exceptionally tried through 
severe labour attending the recent repair and reconstruction 
of sundry bridges on the line. Mr. Going was compelled 
rather suddenly to return to England in May, and he has 
since died. 

Coal Traffic on the Baltimore and Ohio.—The quantity 
of coal carried for the public over the Baltimore and Ohio 
Railroad in the twelve months ending September 30, 1875, 
was 1,519,889 tons. This total presented a decrease of 
258,739 tons, as compared with the corresponding movement 
in 1873-4. Prolonged and severe‘depression in manuf i 
and steamship interests largely reduces the demand for coa. 
in Baltimore and the neighbourhood in 1874-5, and resulted 
in the decrease of tonnage stated. 

Working Expenses on the Oude and Rehilkund.—The 
Oude and Rohilkund Railway Company appears to have 
brought the proportion of its working ex to its traffic 
receipts down to a comparatively low point. Thus in the 
half year ending June 30, 1875, the ratio of the working 
expenses to the traffic receipts stood at 49.95 per cent., as 
compared with 59.13 per cent. in the corresponding six 
months of 1874. 

The United States Navy.—The double-turreted monitor 
Amphytrite, formerly the Terror, is now being rebuilt at 
Cramp’s, Chester, Pennsylvania. The Miantonomoh, an- 
other double-turreted monitor, is also being rebuilt at 
Chester. These monitors are the largest in the United 
States navy. The new sloop of war Ranger is to be im- 
mediately completed and ready for sea ; she will carry 
four broadside guns, one pivot gun, and a 60-pounder. 

American Steamboat Accidents.—The annual report of 
the Supervising Inspector-General of Steam Vessels in the 
United States shows that the number of lives lost on 
American steam vessels during the last fiscal was 405, 
viz., from explosions, 51 ; from fire, 273 ; from " 
wrecks, and sinking, 64. Of the whole number who 
perished only 201 were American citizens. The total 
number of accidents recorded during the year was 36, viz., 
explosions or accidental escape of steam, 14; fires, 6; 

isions, 5; snags, wrecks, and sinking, 11 

The French and Austrian Navies.—The French corvette 
Chateau-Renand and the Austrian frigate Radetzky, and 
the Nautilus gunboat have been lying at Smyrna. The 
Ch&teau-Renaud has just completed a course of 
practice off the island of Mitylene, and the Radetsky and 
the Nautilus have arrived at Smyrna from a cruise in the 
Archipelago. 





The Forests of Oregon.—A ship has been launched at 

Newburyport, .» which bas been built expressly for 

a Sect ten att trent scneneet 
‘ new is one 0 

vessels ever built in the United States. 
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MILITARY RIFLES. 

Iw all times, and particularly in ours, weapons of 
warfare, and especially small-arms, have been a sub- 
ject of great and widespread interest. Owing, 
however, to the numerous and conflicting state- 
ments which have so frequently appeared not only 
in newspapers but also in books and pamphlets, the 

ublic at large, unacquainted with the practical 
eatures of the case, have been quite unable to 
form a sound judgment on the limits to which pro- 
gress in shooting qualities has attained. Nor is this 
indecision confined to the public. Many military 
officers of every e are equally unable to discri- 
twinate between the mass of recent improvements. 





This indecision is easy to comprehend when we 
think how very complicated the science of the 
subject is, and how few are acquainted with it 
even in the army. It is by no means an easy task 
to be practically familiar not only with all the ques- 
tions relating to the construction of arms and their 
use, but also with the laws of the movement of 
projectiles, It is comparatively simple to gain a 
certain theoretical knowledge of the many facts of 
chemistry, physics, geometry, mechanics, and me- 
tallurgy involved ; but this theory is useless without 
that practical knowledge which is only to be ob- 
tained by many experiments of a most costly nature 
even when undertaken by Government, but utterly 
beyond the means of a private individual. It is 
thus only by military committees, aided by in- 
ventors, that these problems can be solved, It ma 
be useful to those engaged on the subject, as we 
as to future inventors, who are as a class lacking in 
special knowledge, to state briefly what has hitherto 
been achieved, and to make a few speculations on 
what the future may have in store for us. 

‘The advantage of breechloading being established, 
since 1866, the attention of competent commissions 
and inventors has been directed to the question of 
the proper size of bore to be used. Having lon 
ago recognised the benefit of adopting an elongat 
projectile of light weight, it then became nece 
to determine the following points: The calibre most 
suitable for a military rifle; the best description of 
rifling ; the relation which should exist between the 
weight of the bullet and the charge of powder, and 
between the length and diameter of the projectile ; 
the quality of powder to be used; and lastly the 
total weight of the arm, 

It is clear that it was no easy task to answer so 
many questions, Only now after many trials and 
enormous expense is it possible to unite all these 
data in the design for a military small arm. 

Many inventors had already proposed weapons of 
various calibres using different projectiles, which 
circumstance enabled a decision on the first point to 
be given in favour of whichever system gave the 
best results in actual firing. By these experiments 
it was possible to determine the limit of the power 
of small arms, It was shown that calibres between 
394 in. and .433 in. harmonised best with the 
average strength of the soldier and with the re- 
sistance of the metal employed. The remaining 
conditions, namely, how to secure to such a gun a 
very flat trajectory, long range, and a convenient 
system of mechanism, were then examined. At 
first bullets with cavities in the rear to act by ex- 
pansion, arses Sic. in 1859, were tried, 
‘These bullets were best adapted to muzzle-loading 
rifles, having a smaller diameter than the bore in 
order to leave the necessary space for loading. The 
bullet was made to take the rifling by being ex- 
panded under the action of a quick powder before 
movement took place. This was found unnecessary 
for breechloading guns, in which the bullet may be 
even larger than the bore, as it is forced into the 
grooves which impress upon it the desired rotation. 
Expanding projectiles gave good results at short 
distances, but not at longer ranges, especially in 
continued firing. In fact when bullets were used 


| | which, besides being larger than the bore, also acted 


by expansion, the friction on the sides of the bore 


os | became excessive, the gun quickly heated, and the 


rifling leaded to such an extent that after 30 or 40 
shots the firing became wild. 

Expanding bullets being generally rejected for 
breechloading arms, various elongated projectiles of 
different shapes made of lead or of an alloy of lead 
and tin were tried. A slightly conical form gave 
the best results, but presented certain difficulties in 
fixing into the metallic cartridge case, and was also 
found to lead the rifling in the same way as the ex- 
panding bullets, To remove these defects it was 
proposed to wrap paper round the bullets so as to 
prevent any contact between the lead and the 

ves. ‘These experiments gave good results, 
especially with bullets made of lead and tin; the 
leading of the grooves ceased, and the bullet, being 
harder, yielded less to the action of the gas. Some 
time afterwards com bullets were tried, with 
results which led to their being adopted by nearly 
all European states, This may be said to be the 
greatest improvement which has yet been made in 
the practical study of ballistic properties, It is 
well known that a cast bullet does not give suffi- 
ciently satisfactory results in firing ; some have holes 
in them due to apres tooany others roughnesses 
which necessarily produce differences in weight ; 
they, moreover, always more or less lose their shape 


* 





by the action of the gas, so that the shooting is 


i and wild. 
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necessary to preserve ity ing 
lubricating the bore, and removing the fouling whic 
is deposited by the unburnt powder. 

The advantages of compressed bullets were no 
sooner recognised than experiments were set on 
foot to determine the length and weight of the pro- 
jectile, and the amount of powder to be , by 
which it was shown that the length should be twice 
and a half the diameter, and the charge one-quarter 
the weight of the bullet. The following Table co 
the weight of projectiles for bores ranging from 
.354 in, to .551 in, The e of powder and the 
weight of the rifle are also added, by which the im- 
possibility of using an arm of greater bore than 
-433 in, will be seen, 








sit shige clieaak Se 
Jeight o cig 
Bore, | MeGiot | Bellet Charge. | _without 
Bayonet, 
in. grains. in. grains. lb 
354 216 885 54 6.6 
894 801 984 75 7.5 
Al3 327 1.032 82 8.8 
“417 347 1.042 87 9.0 
421 360 1.052 90 9.2 
425 381 1.062 95 9.7 
429 392 1.072 us 10.6 
.433 409 1.082 102 11,5 
‘472 525 1.190 | 131 14.0 
511 671 1277 | 168 16.0 
561 833 1.377 | 208 19.8 

















~ From this Table it will be seen that a calibre of 
.425 in. is already in excess of the proper conditions. 
The weight of the arm and the charge of powder 


‘no longer correspond with the strength of the 


average soldier, more particularly when the increas- 
ing weight of the cartridges, of which he must carry 
a large quantity, is considered. 

On the other hand we see that the calibre of 
.433 in., which has been adopted by several powers 
is not acceptable, not being suited to the true con- 
ditions of firing. Indeed it will be very difficult to 
find any army composed of men strong enough to 
support its weight and the recoil due to its cartridge 
if the proper relations were carried out. 

A calibre of .413 in. would be the most suitable 
for adoption were it not that in ion as the 
bore diminishes the bullet decreases in weight, and 
in this case the resistance of the air would destroy 
the initial velocity, and consequently lessen the 
range. Nor could the charge be increased, as then 
the weight of the rifle would have to be also in- 
creased, which would lead to the selection of a 
larger and more useful bore. 

From these considerations the choice fell between 
bores of .417 in. and .421 in., and as it was neces- 
sary to decide on one or the other, the calibre 
421 in. was preferred, as corresponding satis- 
factorily with all the conditions of the programme. 
Nevertheless this calibre may be said not to have 
altogether the preference, inasmuch as if it is supe- 
rior in shooting to a calibre of .417 im. it has the 
inconvenience of greater | and weight of 
cartridge, which is not altogether balanced by the 
slight superiority in shooting which it . 

ut however that may be, these two are the only 
suitable calibres to give a moderate weight of gun 
and a good trajectory. 

These calibres gave, necessarily, different results 
according as they were tried with one or other of 
the many systems of rifling. 

It is natural that the attempt should have been 
made at first to use the rifling of the old muzzle- 
loaders, but it was soon seen that the large surface 
of the rifling no longer suited a compressed projec- 
tile introduced at the breech and forcibly made to 
take the grooves. The bullet used with muzzle- 
— was pees cep! in the rear, as it was neces- 
sary that it sho ; firmly pressed against 
the sides of the bore aie its : along it, to 
effect which it was essenti that the bullet should, 
under the action of the gas, penetrate deeply into 
the grooves, and should offer resistance to the 
tendency of the sides to co , whereby the ac- 
curacy of the firing would have been > 
While with these weapons the forcing of the bullet 
only took place through its into the 
grooves, in lovastilaiiting arms contrary is the 
case, the forcing bein epee vi d the salient por- 
tions of the bore, forming the or ribs, cutting 
into the projectile. Experiments, however, have 
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proved that lands or ribs w ith little surface are best 
adapted for compressed projectiles, particularly 
when multiplied and suitably disposed so that the 
bullet is maintained centred in the axis of the bore 
round which it rotates. 

Numerous trials also showed that the best twist 
of rifling is one turn in from 20 in. to 24in., and 
thatthe depth of the grooves themselves may vary 
between .008 in. and .01 in. without danger to the 
stability of the bullet in the use of various powders. 
For instance, grooves .008 in. deep are more suited 
to slow-burning powders like the English fine grain 
or French B. powders, which only gradually attain 
their maximum degree of tension (the highest 
point being about 4} in. from the centre of the 
charge), whilst a depth of .01 in. corre sponds better 
with the action of a quick powder like that in use 
in Italy, which ignites with such rapidity as to 
exert an instantaneous and heavy blow on the 
bullet, which would certainly cause it to strip if 
the grooves were not deep enough. 

Ihe use of a slow powder is always most impor- 
tant for breechloading arms of small calibre, because 
as the gas expands gradually, the metallic cartridge 
case and the chamber of the gun are less strained. 
In addition to this, in passing from rest to motion 
the shape of the bullet is not altered (a most im- 
portant point) as is the case with a quick powder, 
and thus excessive friction, which is most injurious 
to the flatness of the trajectory and to the range, is 
avoided. With regard to the trajectory, too great 
importance should not be attached to minute dif- 
ferences in flatness, as the range of an arm may suffer 
in the attempt to secure very great flatness. If we 
look at th« question from the point of view of actual 
warfare, arifle, which should have an ordinate of 20 in. 
in a range of 250 yards, isa better shooting weapon 
than one having an ordinate of 16 in. It is of little 
importance whether a man be struck in the forehead 
or chin; the real question is whether he is struck 
throughout the whole limit of the 250 yards. 
The initial velocity of an arm to give an ordinate of 
20 in. would be from 1475 ft. to 1640 ft. per second, 
and its extreme range 3200 to 3300 yards, whilst 
that with an ordinate not greater than 16 in. would 
have only a total range of 2700 to 2800 yards, with- 
out taking into account the great loss of velocity 


due to a too light i eye which would make the 


trajectory very curved at long distances. 

There are, however, many who maintain that a 
difference of 300 or 400 yards in range is not in 
itself a very great advantage, since, they say, fire is 
never delivered beyond 1000 to 1200 yards, no 
attack being ever made beyond that distance. 

This opinion is, at least, open to question, It 
may be said, in fact, that the arm which shoots 
furthest should always be preferred, if for no other 
reason than because it strengthens the morale of 
the soldier. Moreover, it should be remembered 
that with guns of great range reserves may be 
harassed, so that it may have to be removed to 
such a distance as to make it impossible that it 
should be brought into action at any supreme 
moment. 

In conclusion it may be said that the limit of the 
progress of the shooting capabilities of small arms 
is based upon three unchanging conditions, the 
strength of the soldier, the weight of the weapon 
and the resistance of the air. It has been shown 
that the weight of an arm of .42lin. bore is the 
only one which can be admitted. If in this weapon 
the charge of powder be increased, it will be 
necessary, as was pointed out for the .413 in. bore, 
to increase the weight of the arm so as to avoid an 
insupportable recoil and a dangerous expansion of 
the metal. If on the other hand the weight of the 
projectile is added to or diminished, that of the 
charge must follow; but supposing that the same 
charge is retained it is easy to see that the resistance 
of the air will act with great force in proportion as 
the bullet is too heavy or too light. 

In the first case it will be too long, the recoil will 
be excessive, and the initial velocity will, as a ne- 
cessary consequence, be affected. 

In the second, the velocity will be great on starting, 
but the resistance of the air will destroy the effect 
at long ranges. 

It may be said, therefore, that no better results 
will ever be obtained than those given by calibres of 
-417 in. and .421 in., even admitting that it may be 
possible to produce a stronger powder and a metal 
of greater resistance than those now used, unless 
indeed the art should also be discovered of producing 
a stronger race of soldiers, which may be doubted. 








THE ALKALI ACTS. 

One of the most important manufactures carried 
on in this country in an engineering and chemical 
point of view, is that of soda. With this isidentified 
the manufacture of bleaching powder (chloride of 
lime) sulphuric acid or oil of vitriol, muriatic acid 
(hydrochlorine), and a variety of other products 
which have an important bearing on all our textile, 
agricultural, and other materials, In the early part 
of the present century the only source of soda for the 
manufacture of soap was the ‘‘ kelp” or ** barilla” de- 
rived from burning sea-weed. Now, common salt 
got from the mines or salt-beds of Cheshire, and other 
counties in the west and north-west of England, are 
entirely depended on as a source of soda, Owing 
to the cheapness of fuel in southern Lancashire, 
Glasgow, Newcastle-on-Tyne, and many other 
places, the manufacture has become of the greatest 
value in such localities, involving the investment of 
perhaps some ten millions of capital, and thousands 
of workmen. 

The process of manufacturing soda in any of its 
various forms is that of converting common salt 
into a sulphate of soda. ‘This causes the evolution 
of muriatic, or hydrochloric acid gas. Consequent 
on this result of the manufacture several Acts have 
been passed with the hope of preventing the injury 
to health and vegetation which had occurred and 
to which we have called attention in preceding 
articles. It has been shown that by careful manage- 
ment, not only can any danger to vegetation and 
health be prevented, but an absolute profit may 
be insured to the manufacturers of soda and cognate 
products, 

In the report of the Local Government Board to 
which we drew attention at page 420 ante, we pro- 
mised a short analysis of the report of Dr. Angus 
Smith, being the eleventh report ending for 1874. 
But the results of more recent legislation have yet 
to be tested. It appears that the general result 
of the work of the inspectors has been that of pre- 
venting an increase of destructive influences due to 
the escape of hydrochloric acid gas from alkali 
works, but still the results are more negative than 
positive in their character. A continual increase of 
chemical works is going on, and as their locality is 
necessarily confined within almost definite limits, 
the results of their operations most specially affect 
the locality. We have before us a list, for example, 
of alkali and analogous manufactures at Widnes, in 
Lancashire, which shows an astonishing increase on 
even last year. 

The question of the action of acid vapour on health 
seems to be still an unsettled matter. It has been 
suggested on the part of some sanitary authorities 
that sulphurous acid should prove valuable as a dis- 
infectant, while sulphuric acid should have a de- 
cidedly contrary effect. But it appears that the 
escape of such gases or vapours cannot be directly 
traced to have either a beneficial or hurtful effect in 
eithercase, predominant over other causes of sanitary 
evils. Hence, to a large extent, such causes may 
be heldin a negative pomt of view. The mortality 
in Widnes, Lancashire, evidences this. Dr, Smith 
remarks that the locality affords two points of in- 
terest. First, the mortality from bronchitis cannot 
be considered relatively high in comparison with 
England at large, and next to that scarlet fever, 
against which the gases (sulphurous, &c.), evolved 
from the chemical works might be supposed to act 
as disinfectants, is in excess. The deaths from 
whooping-cough, a disease which the gases thus 
evolved from works are supposed to cure, is low, 
being in the ratio of half to two-thirds of all Eng- 
land. 

Taking the report of Dr. Smith ex masse, and 
comparing it with thatof the previous year, it appears 
that very little progress has been made in ascertain- 
ing the actual effects which chemical manufactures 
have on human health and vegetation. One point of 
great importance is that of conneciing the effects ob- 
served with the meteorological condition of a district. 
Take for example Laneashire in the south. During 
a large portion of the year (nearly two-thirds) 
the south-west and westerly winds are blowing. 
It is by no means uncommon to find that, 
in a strong south-westerly wind, the saline matter 
conveyed from the sea near Liverpool may be de- 
tected at Manchester, some thirty miles distant, It 
is also noticeable that to overcome the objection 
which arises from the erection of alkali works high 
chimneys have been built, Glasgow having two 
of these, one (that of Tennant’s) being 430 ft. high, 
and another (that of Townsend) being 460 ft, high. 





But in either case, as in all others, the density of 
the hydrochloric acid gas being far greater than that 
of the atmosphere, the acid falls, driven at a dis- 
tance, and necessarily affects both animal and 
vegetable life. 

It may possibly happen that some improvement in 
these respects may be apparent from the working of 
the Act passed in 1874, the report on which will not 
appear until next year, Meanwhile, from reasons 
of economy on the part of manufacturers of all 
classes involving chemical and engineering details it 
is imperative that every effort should be made to 
avoid evils that not only affect public health, but also 
the profitable progress of our most important manu- 
factures. 








SOCIETY OF TELEGRAPH ENGINEERS. 

On Tuesday last a very successful conversazione 
was given by Mr. Latimer Clark, President of the 
Society of ‘Telegraph Engineers, at Willis’s Rooms, 
where it was evident that no pains had been spared 
to bring together such instruments and specimens 
as must hav. been of the highest interest to the 
numerous visitors, Thus the President exhibited 
a valuable collection of old and very rare books, 
treating of electrical subjects, and ranging from the 
De Magnete of Petrus Peregrinus, 1558, down to 
the Catalogue of the Ronalds’ Library, in the 
handwriting of the late Sir Francis Ronalds, while 
one of the most interesting features of the con- 
versazione was the Wheatstone collection, exhibited 
by Mr. Robert Sabine. Here we had a complete 
record of the intellectual labours of that fertile in- 
ventor and eminent savant, Sir Charles Wheatstone. 
Arranged in succession were the various modifica- 
tions of the five, the four, the double, and the single 
needle telegraph. The most recent A B C instru- 
ment was close to its prototype the Revolving Disc 
Telegraph of 1840, while the gradual development of 
the automatic system might be carefully studied 
from the earliest comparatively enecuib-lochiog 
instruments to the marvels of ingenuity and speed 
that are now used over no less than 20,000 miles of 
wire. These three collections form, no doubt, the 
most complete that have ever been made. Another 
interesting exhibit was the “ bridge,” an invention 
of 1840; and, as contrasts generally heighten the 
effect, this quasi venerable relic of our great electri- 
cian, was placed beside the earliest types of the 
rheostat, and these were succeeded by others, the last 
being a finished specimen with the most recent im- 
provements, Another piece of apparatus, extremely 
ingenious in device, must have been welcome to 
every student of electricity ; we mean the rotating 
mirror with which Sir Charles Wheatstone made 
his celebrated researches upon the velocity of 
electricity. There was yet another exhibit in this 
collection, which was typical of the conversazione, 
and which we must mention, as it closes the long 
list of the inventions which we owe to our late 
veteran electrician, This was a capillary mercurial 
receiver, which is said to be among the most delicate 
apparatus for signalling on submarine cables. It 
has been used with success over 2000 miles of wire. 
It was to perfect this instrument that Sir Charles 
Wheatstone went to Paris a few months ago; and 
he was actively engaged over it almost to the eve of 
his death, 

Among recent inventions, we noticed the Gramme 
machine, the Clamond generator, and Tisley’s 
dynamo-magneto machine,* The former, a small 
model machine, was connected with Foucault’s ap- 
paratus, by which it is experimentally shown that if 
a copper disc be made to rotate between the poles 
of a powerful electro-magnet, heat is ultimately de- 
veloped in the disc, and the temperature varies 
nearly as the velocity of rotation. 

The Clamond generator is a thermo-electric 
battery which may be very advantageously used for 
electrotyping, electric light, telegraphy, and various 
other purposes, ‘This generator has already been 
described at length in our pages.t Four batteries of 
one hundred elements each, and one of two hundred 
and sixty were exhibited. Besides these, in which 
gas is the prime agent in the production of the electric 
current, there was a large model of an apparatus 
arranged for burning coke. It consisted of two hun- 
dred elements. 

Two other classes of batteries deserve notice. The 
one was a miniature intensity battery consisting of 
twenty modified chloride of silver elements. ‘1 his 


® Vide page 393 of the present volume. 
+ Vide ENGINEERING, vol. xviii. page 477. 
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very compact little apparatus was exhibited by 
Messrs. Tisley and Spiller. The other was a-large 
torpedo battery, belonging to the India-rubber and 
Gutta Percha Company. It had already done a fair 
amount of work, for it had been sunkin the Thames 
on September 24th, 1873, and taken up only in 
October, 1875. During this period it had been fre- 
quently used for testing fuzes and torpedoes. It is 
still in good working order. Of telegraph instru- 
ments and materials there were two numerous 
collections, by Messrs. Siemens Brothers and Mr. 
R. 8S. Culley, while Mr, G. E, Preece showed many 
specimens of cables injured by cable-borers, teredos, 
and barnacles. 

Among the curious applications of electricity 
illustrated at the conversazione, we may instance 
the apparatus of Mr. E. Gray, of Chicago, in which 
tuning-forks are so disposed that when the current 
is closed the forks are thrown into a state of vibra- 
tion, and in this way sweet sounds may be sent 
along the wires to distant friends, Considerable 
attention was deservedly attracted by the experi- 
ments made during the evening by Mr. A. Apps, 
several of these experiments being among the 
most striking and beautiful within the vast range 
of electrical science. Nothing could surpass in 
richness of colour and softness of tint, his admirable 
combination of the fluorescent liquid and cascade 
experiment. An aurora tube 10 ft. long was lit 
up by an 18 in, induction coil, which, when 
connected with a large Leyden jar, gave the 
discharge a peculiarly snapping resonance. The 
diamagnetic property of copper was also shown, and 
many were very much amused with the time- 
honoured ** poker” experiment, 

Mr. C. W. Cooke exhibited the original thunder 
house made by Dr. Priestly, and also an electrical 
gravity pendulum in which he endeavours to make 
the are of vibration independent of the state of the 
battery. Mr, J. Browning had a fine array of micro- 
scopes, which were well patronised throughout the 
evening. ‘The most interesting slide was the /imnoria 
terebrans, the cable-borer. Another exhibit of Mr. 
Browning's, though small in size, did not fail to 
become an object of minute critical examination. It 
was a model made to illustrate Professor Crook’s 
recent theory that the rotation of the earth may be 
accounted for by the rays of light impinging on its 
surface. Many, no doubt, as they took their eyes 
off this little radiometer, may have thought that 
they had been looking at a toy destined to open new 
fields to inquiry, perhaps even to effect a revolution 
in modern science. In conclusion, we may say that 
this conversazione was among the most interesting, 
as it was among the most numerously attended, at 
which we have had the pleasure of assisting. 


THE LATE M. SCHNEIDER. 

M. Tresca, Member of the Institute and sub. 
director of the Conservatoire des Arts et Métiers of 
Paris, recently delivered an address upon the late 
M. Schneider, an address which we propose to notice 
at some length, prefacing our remarks by a notice 
of the most salient points in M, Schneider's career. 

Born in April, 1805, at Bidestroff, alittle town in 
the Department of the Meurthe, M. Schneider, at 
the age of 18, commenced his professional career. 
At 22 years he became manager of the iron works 
at Barzeilles, andin 1837, the brothers, Adolphe and 
Eugéne Schneider, purchased the land and such 
works as then existed at Creusét, and fairly entered 
upon their successful career. In 1845, the elder 
brother died, leaving to the one whose death is now 
deplored, the task of carrying on the establishment, 
which during the nine years of their joint manage- 
ment had increased so wonderfully. In 1845, M. 








Schneider was elected Deputy and Councillor- 
General of the Department Sadne and Loire; in 
1851, he became Minister of Public Works from 
January to April. In December of the same year, 
he was member Of a commission established by the 
President of the Republic, for the purpose of con- 
sidering new Government regulations, In 1852 he 
became Deputy to the Corps Legisiatif, and after- 
wards Vice-President, and in 1863 he was almost 
unanimously re-elected, having received 2] ,050 votes 
out of 21,6U0. On the death of the Duke de Morny 
in 1865, he was during four months temporarily, 


and afterwards definitely, elected President of the 
Legislative Assembly. In addition to the foregoing 
appointments, he was one of the Controllers of the 
Bank of France, President of the Paris, Lyons, and 
Mediterranean Railway, a Member of the Superior 
Council of Commerce, Agriculture, and Industry, 
Member of the Council of the Conservatoire des 





Arts et Métiers, Member of the Society of Civil En- 
gineers of France, President of the Committee of 
Iron Works of France, and President of the Com- 
pany of the Creusét Works, 

On M. Schneider were successively conferred the 
following degrees in the Legion of Honour. In 
1843 he was created Chevalier; in 1849, Officer ; in 
1851, Commander; in 1857, Grand Officer ; in 1858, 
he received the Grand Cross of the Order, M. 
Schneider had received also a great number of 
foreign decorations. 

Toreturn to the address of M. Tresea. ‘That gentle- 
man remarked that the Conservatoire des Arts et 
Métiers rarely stepped aside from the path of 
science to take part in the discussion of public 
events, but the present was an occasion to be 
taken as a fitting mys frre of dwelling for a 
time on the memory of the great manufacturer, to 
whom France was attached by so many ties. 

We cannot forget (said M. Tresca) that M. 
Schneider commenced his technical studies at the 
Conservatoire; he always remembered this with 
— and referred to it often when, as Vice- 

resident of the Institution, he for a period of 
more than 20 years presided at its conferences. 

He commenced his studies at a time when the 
teachings of Charles Dupin ent their full 
influence, and we find that both these eminent men 
shared grand characteristics in common—a common 
love of their country, the same desire to take the 
lead in developing its natural riches, persistent 
constancy in the end to be achieved ; “even in the 
most elevated and diverse political positions the 
showed the same grandeur in the results obtained, 
The great work published by one of them under the 
title of the ‘‘ Productive Force of Nations,” was 
well designed to point out the work to be done; in 
developing this productive force in France the other 
met with a full measure of success. M. Dupin 
followed in his career the path of true science, M. 
Schneider the road of practical industry; the 
capacities of the able administrator were developed 
as much by the perfect knowledge of the end to be 
attained, as by his finesse and appreciation of 
minute details, which he habitually discussed, 
learned, and submitted to close examination before 

utting them into execution. Thus he became 
amiliar, rather by judgment than by precise 
investigation, with all the etails of his work. This 
habit of mind by which he habitually devoted 
himself to overcoming difficulties of all kinds, made 
him a true engineer, And thus he was welcomed 
to the Society of Civil Engineers of France in 1854. 
By a singular coincidence MM, Pereire were elected 
members on the same day. 

The thanks of the whole country are due to M. 
Schneider for the solicitude he has shown in the 
development of technical training, and in the aid 
accorded by him as well to engineers coming from 
the Ecole Centrale des Arts et Manufactures, 
amongst whose members he selected those who had 
directed under him the works at Creusét, as to the 
pupils of the Ecole des Arts et Métiers, whom he has 
made so frequently members of his staff. Time 
fails to place on record anything like a detailed 
history of Creusét, the development of which has 
been his principal work, and only the leading 
events connected with it can be noted here. In 
1837 MM. Schneider Frires became possessed of 
Creusét. In 1839 an exhibition took place, and MM. 
Schneider obtained on this occasion a gold medal 
for their locomotives and other steam engines. In 
connexion with this subject M. Ch. Dupin said in a 
report, “‘ Less than three years have passed since 
the present proprietors have been in possession of 
the manufactory at Creusét, and already the work 
produced has taken a rank worthy of the establish- 
ment which employs altogether at least 2000 work- 
men.” In the same year the brothers Schneider 
received another gold medal for the steamboats 
made by them for running on the Saéne and Rhine, 
and which successfully overcame the difficulties con- 
nected with the navigation of those rivers. In 1844 
came the construction of the steam hammer, and 
about the same time the building of marine 
engines of 450 horse power was undertaken at 
Creusét. In 1855 they commenced the production 
of armour plates, and in the same year they de- 
livered locomotives to run on English railways, In 
1862 they undertook the construction of bridges at 
Brest, at Fribourg, and at Cinea, and carried out 
the erection of these great works with much success, 
Finally, in 1867, the manufacture of steel was com- 
menced on a large scale, and the engines of the 
Océan and Cerbére were built. 





In the course of his address M. Tresca recalled 
the care and energy shown by M. Schneider when, at 
the Exhibition of 1855, he was oceupied in examining 
the exhibited machinery, and the justice with which 
he awarded to all, the merit due; and still more 
recently M, Tresca referred to the interest he took in 
the Vienna Exhibition, 1873. Then he pointed out 
that French oe had lost nothing, but on the 
other hand inc in energy and activity. At 
Vienna the wonderful exhibit from Creusét was a 
noble representation of France, in the midst of 
countries noted for their increased wealth. Since 
that time what has chiefly been done by Creusét ? 
Its steel production has been great, and it has made 
many patriotic efforts in another direction, for its vast 
industry gives to thecountrya source of wealth which 
helps to atone for the treasure that has been lost by 
war. 

M., Tresca concluded his address as follows : 

“There are 15,000 workmen employed in Creusdt 
and its environs; however great this number is it 
would still be small from a national point of view, it 
would be small without the vast mechanical aids to 
production which raise the actual force to 400,000 
men, It will belongtothememory of M. Schneider that 
he made of the small works of 1837 the great power 
of to-day, that he has raised Creusdt into a great in- 
dustrial monument of the world. Thus he has 
earned a universal and profound esteem and respect, 
and in the name of industrial science he has merited 
that his name should be revered throughout the in- 
dustrial world,” 


THE METEOROLOGICAL SERVICE OF 
THE UNITED STATES.—No. IV. 

Tue fourth annual report of the chief signal 
officer shows a continued extension of the meteor- 
ological service of the United States during the 
year 1874. Sixteen additional stations of observa- 
tion and report have been established, of which 
seven are near the hundredth meridian, and nine 
are upon the Atlantic coast, Daily reports are by 
comity of exchange received from six additional 
stations, making now seventeen, within the Do- 
minion of Canada. Warnings of approaching 
dangerous storms are habitually telegraphed from 
Washington to Toronto. New stations have also 
been established in the West Indies, as far south as 
Barbadoes, and eastward in the Windward Islands ; 
thence itis intended to have a line of stations reach- 
ing to Florida, whence it already extends to Halifax. 
Near the southern extremity of this line the cy- 
clones originate which sometimes sweep in a single 
course through the islands and over the eastern 
portion of the States. Near the northern extremity 
the indications of the greater number of such storms 
pass from the study charts and are lost over the 
Atlantic. Such a storm may last for days after its 
ravages have commenced and are reported, When 
reports shall be punctually received and their indi- 
cations understood by experience, it seems almost 
impossible that any great hurricane should pursue 
its course unheralded from region to region; for 
the study charts can hardly fail to indicate, in their 
ceaseless sequence, the place of its existence, its 
extent, and something of its probable march. 

On the eastern coast a reporting service, located 
in the life-saving service stations, has been organised 
at intervals from Sandy Hook to Cape May, and 
from the dreaded Cape Hatteras to Cape Henry. 
Telegraphic wires connect each of these stations 
with the central office. ‘ In addition to the regular 
tri-daily meteoric reports, these stations report 
tri-daily the condition of the sea, the character of 
the sea-swell, and its direction. From the time 
that a storm in movement upon or near the coast 
reaches one of these stations, or the sea swell which 
sometimes so far foreruns the storm, begins to 
break there with notable violence, it is possible to 
hear of the storm’s progress from hour to hour. 
It is during the past year and at these stations that 
the study of the sea-swell has been first commenced 
in the United States for such purposes of premoni- 
tion, While it has been known to scientists (and 
the knowledge has been for years traditional among 
the seafaring and coast population, that the sea- 
swell rolling in upon the coast is often the fore- 
runner by many hours of that coming storm in 
which it has its origin, or often gives the only 
indications of storms which passing far out at sea 
may never reach the coast on which their dead 
waves break, but later fall upon some other coast, 
which might be timely warned), there have been, 
until the establishment of this service, these stations. 
and these lines, no facilities by which such 
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knowledge could be made available, or the facts 
carefully and systematically studied in reference 
to their possible practical value.” 

The Sn has been to organise the stations so that 
each might give warning of unusual disturbances of 
the atmosphere to its particular section of territory, 
and receive notice of marked approaching changes 
from the reports which pass it by telegraph from 
any other station on their way to the central office. 
The reports are all charted at the central office to 
enable the extent, motion, and course of the dis- 
turbance to be defined and studied from interval to 
interval, and warnings to be made made public at 
any time for the general good. 

Bulletins exhibiting the daily forecasts have been 
displayed in the post-oflices of the different cities, 
villages, and hamlets of the interior regions of the 
country for the benefit of the agricultural popula- 
tion. For this purpose the forecast made at mid- 
night is telegraphed from the central office to twenty 
centres of distribution, located in the different 
states. ‘These centres have been selected with re- 
ference to the number of the population of the 
region and the facility with which the information 
can be disseminated. The telegram received at a 
centre of distribution is printed upon bulletins, 
enclosed in stamped wrappers and addressed to all 
post-offices that can be reached by 2 p.m. of the 
ensuing day. ‘The bulletins have been displayed in 
the frames at the different offices at the average 
hour of 11 am. ‘Thus not more than ten or eleven 
hours are required to send and exhibit this printed 
forecast over the land from Maine to Louisiana. 
The Americans have thus succeeded in reaching 
their inland population with weather information 
likely to be of service to many in the ordering and 
conduct of farming operations, With each year it 
is possible to extend the distribution, and the ability 
of the people to turn the forecasts to account will 
increase. It is contemplated to add to the bulletin 
brief rules for its uses in connexion with such in- 
struments as may be readily had for local use, and 
in relation to the crops at the different seasons of 
the year, with reference to the atmospheric condi- 
tions then occurring. 

The daily reports of the changing depths of the 
waters in the rivers, telegraphed to the cities and 
ports on the great rivers, have enabled the com- 
mercial populations to regulate the movement of 
river shipping. The data, though meagre, suffice 
for a limited foreknowledge of important changes, 
and enable useful warnings to be given of floods, 
ice floods, and sudden or great rises or falls of the 
river levels. It is intended to establish for each 
portion of the river courses the level held to be 
dangerous to river interests, ‘‘ A chart of the dif- 
ferent principal rivers within the limits of the water 
sheds of each has been compiled from the best 
attainable authorities ; and a river slate designed on 
which are outlined the different averaged grades of 
the beds of the different rivers at the different parts of 
their course, from the head of navigation on each to 
the mouths by which they empty into other rivers 
or into the sea. ‘The flood waves can be traced in 
outline on this slate, and their movements thus noted 
from day to day. With this preparation, it is com- 

aratively easy to know—an unusually heavy rain- 
fall being noted within any watershed—into what 
river it will flow; to mark next the rise of that 
river, as given by the reports; to know something 
of the rapidity of the current with which the flood- 
wave must follow its course; to note then into what 
river the wave will pass; and, tracing in the same 
manner, to follow its progress to the sea, ‘The plan 
of observation can be applied to any river. With 
stations properly placed, it can be made impossible 
for a flood to follow ite course without notice given 
by telegraph of its coming.” The information thus 
collated will be of very great interest. 

An endeavour is being made to determine the 
sroper rivers and lakes in which to place the dif- 
aus varieties of food fishes ; and to this end daily 
observation is made of the surface and bottom 
temperatures of the rivers, lakes, and the sea coasts; 
from which the extremes and means of the water- 
temperatures will be known. At the commence- 
ment of the last winter the central office began 
announcements from day to day of the probable 
approaching changes of temperature which would be 
likely to cause the freezing of the canal waters, or on 
the other hand which would open them sufficiently 
to permit the great commerce sometimes detained 
by the ice to be pressed forward towards the termini 
of the canals. At this season of the year the quan- 
tity of grain in transit is so large that the markets 








of the great cities are influenced by the possibility 
of its reaching or failing to reach tidal water, 

By the cautionary storm signals, the weather 
probabilities furnished to the press, the farmer's 
ulletins exhibited in the interior, the river and 
canal reports made in the interests of commerce, the 
weather reports displayed at all the great cities and 
ports, and the daily weather maps sent to boards of 
trade and chambers of commerce, it is evident that 
a great effort is made to render the meteorological 
service of practical benefit to the entire people of 
the United States. The coast service is such that 
in time of war, no part could be menaced without 
instant knowledge at the great cities throughout the 
country of the character of the menace and its 
locality. In time of peace, if desirable for commerce, 
a record can be kept of passing vessels if they ex- 
change signals with the shore, and itis contemplated 
to equip each station with a semaphore for uses of 
this kind when flags may fail, and for the purpose 
of enabling communication to be better made with 
foreign vessels. 

It is stated that the average time from the 
moment of observing to the registration of the whole 
set of simultaneous observations at Washington is 
one hour and ten minutes, which is really surprising 
when the continental extent of the area is con- 
sidered. The probabilities, or announcements of 
the changes probably to happen within the twenty- 
four hours then next ensuing, require for each issue 
the drafting and study of three charts, These charts 
exhibit graphically the data furnished by the simul- 
taneous reports from a hundred and eight stations 
located in the United States, on the Atlantic and 
Pacific coasts, the coasts of the Gulf and the Lakes, 
in the Western interior, and in Canada, Nova Scotia, 
New Brunswick, and the West India Islands. ‘They are 
as follows: First, a chart of isobaric and isothermic 
lines with the wind directions ; second, a chart of 
the cloud conditions showing the varieties by sym- 
bols, also the direction of movement of lower and 
upper clouds, the state of weather, and each morn- 
ing the minimum temperature of the preceding 
night; third, a chart of the relative humidities over 
territorial districts, with the temperature at each 
station. 

The difficulties attending the study of observations 
of this character are obviated to a very considerable 
extent by the inter-correction of the stations among 
themselves, and by the great extent of area under 
consideration. A careful analysis of the proba- 
bilities and a comparison with the meteorological 
conditions occurring within the twenty-four hours 
and within the district to which each statement has 
had reference has given an average of 84 per cent. 
as verified, This shows that very great accuracy is 
claimed for daily forecast, and it may be doubted 
whether it can be surpassed. ‘There is much in the 
American system of weather intelligence which is 
inapplicable to a comparatively small territory, like 
the United Kingdom ; but it may be permitted to 
suggest that there is very much more that might be 
advantageously imitated. Should we not have 
probabilities, farmers’ bulletins, and river reports ? 
Can we not also attain greater rapidity of publica- 
tion than getting to-day the information for yester- 
day ? 


BRITISH IRON TRADE ASSOCIATION. 

A MEETING of iron and steel manufacturers was held at 
the Westminster Palace Hotel, Tondon, on Tuesday, 
December 21, for the purpose of considering the desirability 
of establishing a commercial organisation to advance the 
interests of the iron and steel trades of Great Britain. 
Mr. Isaac Lowthian Bell, M.P. (Bell, Brothers, Middles- 
brongh), was voted to the chair. 

The Chairman, in opening the proceedings, explained the 
circumstances under which it had been thought advisable 
to form an Association for dealing with all commercial 
matters affecting the iron and steel trades of the country. 
It was explained that the constitution of the Lron and Steel 
Institute did not permit that organisation to entertain 
other than technical subjects bearing upon the iron and 
steel industries. He regarded the fact that the meeti 
was attended by representatives of all the leading iron | 
steel-making districts as an indication that the movement 
had the approval of the trade in general, and he had no 
donbt the proposed Association would prove successful, and 
be of great advantage in promoting the interests of the 
trades with which they were associated. 

Mr. Jones stated that a considerable number of letters 
had been received from al! parts of the country, approving 
the suggestion for establishing an Association for the whole 
trade. The North of England Iron Manufacturers and 
the Cleveland Ironmasters’ Associations had each for- 
warded copies of resolutions passed at recent meetings, and 
expressing their intention to support the proposed Associa- 
tion. The following resolution was then moved by Mr. 
Clark, Dowlais Iron Company, and seconded by Mr. 
Robert Heath, M.P., Stoke-upon-Trent : 





‘That in the opinion of this meeting representing the 
iron and steel mannfacturers of the United Miinadont it is 
expedient to establish a commercial Association for the 
purpose of promoting and advancing the interests of the 
British iron and steel trades in all their branches. That such 
an Association be forthwith formed under the name of the 
‘ British Iron Trade Association,’ and that it be constituted 
according to such provisional rules and tions as shall 
beapproved by this meeting. Messrs. Bleckley, Warrington, 
J. i Smith, Barrow-in-Furness, B. Samuelson, MP., 
Banbury, John Lancaster, West Cumberland Iron Com- 

y, and the chairman, having supported the resolution, 
it was put to the meeting and carried unanimously.”’ 

The second resolution proposed by Mr. J. T. Smith, 
Barrow, and seconded by fr. David Forbes, was carried 
unanimously, and was as follows : 

Second Resolution. 

‘That the following gentlemen be appointed members of 
the first Board of Management and that at the next meet- 
ing of the Association they be requested to nominate such 
further number as will make up the Board to thirty-six 
members, and that in suggesting names due regard shall 
be had to the adequate representation of the various iron 
and steel-making districts.” 

Mr. R. Cassels, Glasgow; Mr. Whitelaw, M.P., Glas- 
gow; Mr. J. T. Smith, Barrow; Mr. John Lancaster, 
Workington; Mr. G. T. Clark, Dowlais; Mr. Curtis, 
Ebbw Vale; Mr. E. Fisher Smith, Dudley; Mr. J. P. 
Hunt, Birmingham; Mr. Robert Heath, M.P., Stoke- 
upon-Trent ; Sir J. G. N.“Alleyne, Butterley ; Mr. Charles 

arkham, Stavely ; Mr. I. Lowthian Bell, M.P., Middles- 
brough; Mr. William Jenkins, Consett; Mr. George 
Wilson, Sheffield; Mr. Anstice, Madeley; Mr. James 
Kitson, Jun., ; Mr. B. Samuelson, M.P., Ban- 
bury; Mr. William Newmarch, London; Mr. William 
Fowler, Sheepbridge; Mr. Benjamin Whitworth, M.P., 
Manchester ; Mr. Edward Williams, Middlesbrough ; Mr. 
A. Brogden, M.P., Ulverston; Mr. Daniel Adamson, 
Manchester; Mr. Dayid Forbes, London; Dr. C. W. 
Siemens, London; Mr. G. H. Horsfall, M.P., Liverpool ; 
Mr. John Jones, Middlesbrough. 

Mr. I. Lowthian Bell, M.P., Middlesbrough, proposed 
that Mr. G. T. Clark, Dowlais Iron Works, be elected first 
President of the British Iron Trade Association. Alludin 
to the very large and important iron and steel works with 
which Mr. Clark has been so long and so successfully 
associated, he felt assured that no one was better fitted to 
a oy the duties of President. 

Mr. E. Fisher Smith, Dudley, seconded the resolution, 
which was carried unanimously, whereupon Mr. Bell vacated 
the chair in favour of Mr. Clark. 

Mr. Clark thanked the meeting for electing him to the 
position of first President of what he had every reason to 
expect would prove a valuable and successful organisation, 
and assured the meeting that he would endeavour in every 
way to advance the interests of the trade. 

The following resolutions were then passed: Proposed 
by B. Samuelson, M.P., Banbury, commen by Mr. William 
Fowler, Sheepbridge, that Mr. John Jones be requested to 
act as secretary to the Association, and Mr. William New- 
march, London, as treasurer to the Association, and that 
the Board be authorised to make such provisional bye-laws 
as to terms of membership as may meet the contemplated 
expenditure up to the general meeting in 1877. 

Proposed by the Chairman and seconded by Mr. J. Lan- 
caster: That the following be adopted as the provisional 
rules and r tions of the Association, and that the Board 
be requested to prepare a code of rules and bye-laws for 
permanent use after February, 1877 : 


British Iron Trade Association.—Proposed Provisional 
Rules. 

1. The general objects of this Association are : 

To secure a means of communication between mem- 
bers of the iron and steel trades of Great Britain, 
upon all matters bearing upon the commercial in- 
terests of these industries. 

To procure and circulate detailed statistics of the 
iron and steel trades both at home and abroad. 

To attend to all matters connected with foreign 
tariffs, commercial] treaties, and home Parlia- 
mentary business, that may have a bearing upon 
the position of the iron and steel trades, excluding 
questions bearing on the regulation of wages or of 
a purely local character, and generally to take all 
proper measures for advancing the interests of the 
British iron and steel trades in all their branches. 

2. All persons, firms, and incorporated companies con- 
nected with the iron and steel industries in the British 
Islands, colonies, or dependencies, may become members of 
the Association, subject to such payments and bye-laws as 
may from time to time be approved by the general council. 
All persons, firms, or companies signifying their intention 
to become members on or before 31st of March, 1876, to con- 
stitute the original members of the Association, after that 
date all admissions to be by a majority of votes of the 
managing council, and a form of application for member- 
ship will have to be made in due course, and signed by three 
members of the Association. Each person, y men or com- 
pany is only to be entitled to one vote at any meeting of 
the Association. Incorporated companies must be re- 
presented by one of their officers or by a member of their 
board duly appointed for the purpose. 

3. The affairs of the Association shall be conducted by a 
Board of thirty-six members, to be chosen at the annual 
meeting, due regard being had to the proper representation 
of the various iron and steel-making districts. The elec- 
tions to the Board to be made in accordance with bye-laws 
to be laid down. The Board shall have power to fill up any 
vacancies that may occur. They s elect from their 
number a president, secretary, and treasurer; and five 
members shall form a quoram of the Board. 

4. The Association shall meet in February or March. 
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Special meetings may be called by the Board, or by the 
requisition of not fewer then ten members of the Assozia- 
tion. 

5. The Board shall, at the annual meeting to be held 
in February in each year, submit a report of their pro- 
ceedings for the past year, and a stat t of t 
duly andited. 

6. The Board shall have power to make such bye-laws as 
may be deemed mee pe provided they are not incon- 
sistent with the general objects of the Association. 

7. These rules to continue in force until the annual meet- 
ing in 1877. 

Proposed by the Chairman, and seconded by Mr. Heath : 

“That the Board be authorised to make arrangements 
for a conference to be held in London during the months 
of February or March for the purpose of discussing such 
matters as in their opinion may require the special at- 
tention of the trade.”’ 

Proposed by Mr. Bleckley, Warrington, and seconded by 
Mr. I. Lowthian Bell, M.P. : 

‘**That the best thanks of this meeting be given to Mr. 
Clark for his able conduct in the chair. 

The proceedings then terminated. 
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NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
steady on Thursday forenoon, and a large amount of busi- 
ness was done at 62s. 7jd. and 62s. 6d. cash, 62s. 9d. one 
month open, and 62s. 74d. one month fixed, closing with 
sellers at 62s. 6d. prompt cash, buyers very near. Business 
was done in the afternoon at somewhat lower rates. Ver 
little business was done on Friday forenoon, and the cas 
price ranged from 62s. 3d. to 62s. 44d., and the afternoon 
prices were rather better. Makers’ iron in second hands 
was slow of sale. There was a very brisk market on Mon- 
day and namerous transactions took place at from 62s. 6d. 
to 63s. 3d. cash, closing at the best. An extensive business 
was again transacted yesterday, the cash price ranging 
from 63s. 3d. to 63s. 6d., and 63s. 6d. to 63s. 9d. one month, 
closing with buyers at the higher quotations, and sellers 
asking 14d. per ton higher. To-day’s market was very 
firm in the forenoon, and a moderate amount of business 
was done at 63s. 9d. and 63s. 10})d. cash, and 64s. one 
month fixed and open, closing sellers at 63s. 104d. prompt 
cash, and buyers at 63s. 7d. A good business was done 
in the afternoon at 63s. 9d. cash, and 64s. one month open, 
closing easier, sellers 63s. 74d. cash, buyers 63s.6d. There 
is no change of importance to report in makers’ prices, and 
the following may be taken as the official — : 
Yo. 


1. No. 3. 
s. d. s. d. 
G.m.b., at Glasgow ian abi 646 630 
Gartsherrie ae) ee aiid ant 740 656 
Coltness a, ae ai es 776 666 
Summerlee “eo : aa 700 640 
Langloan se ey sa : 730 650 
Carnbroe me aa ; 676 640 
Monkland Ae eae ‘i 646 630 
Clyde az . “i via 650 636 
Govan, at Broomielaw ... 650 636 
Calder, at Port-Dundas ... ; 756 646 
Glengarnock, at Ardrossan ree 700 650 
Eglinton - pm 646 636 
Dalmellington __,, ‘6 646 636 
Carron, at Grangemouth ... ; 60 — 
Ditto, ditto, specially selected 700 — 
Shotts, at Leith ... sh oh 726 660 
Kinnell, at Bo'ness 650 620 


(The above all deliverable alongside). 
Bar iron... ‘ 81. Os. to 81. 10s. 
Nail rods . ius eS 

Last week's shipments amounted to 8156 tons as against 
7324 tons in the corresponding week of last year. 

Toll Rates for Traction Engines.—Some time ago an 


action was raised by Andrew Murdoch and Son, quarry- 
men, New Cumnock, against Allan M‘Quarrie, keeper of 
Benstone toll, for recovery of overcharge of toll on their 


traction engine or locomotive, the amount charged by de- 
fendant being 5s. 6d., whereas it!was maintained that the 
proper charge amounted only to 1s. 8d. The sheriff de- 
cided in favour of Messrs. Murdoch—the sum sued for being 
in all 31. 10s. His lordship held that the proper charge on 
the locomotive was 8d., it being agreed upon between the 
parties that ls. was the proper charge for the wagon drawn 
by the engine. This case has created considerable interest 
in the neighbourhood of the toll, on account of the allega- 
tion that the engine in question had damaged the roads in 
the district to a considerable extent, and it is understood 
that an extra charge was imposed with the view of having 
a stop put to its use. 

Edinburgh and Leith Engineers’ Society.--An ordinary 
meeting of this society was held last week, Mr, John Bucha- 
nan, C.E., in the chair. A paper was read by Mr. P. 
Stuart on “ Portland Cement,’’ in which he described in 
detail the methods of manufacturing the cement, contrast- 
ing the German and American methods with the British 
method. The advantages of concrete building were pointed 
out, and in order to illustrate the improvement now attained 
in working cement, Mr. Stuart exhibited a balustrade which 
three years ago would have taken 24 hours to make, but 
which can now be turned out in 20 minutes. 

Glasgow Association of Engineering and Shipbuilding 
Draughtsmen.—A meeting of this association was held 
Thursday evening, Mr. vid Halley, president, in the 
chair, when Mr. G. W. Macalpine read a paper on “ The 


Action of Steam in Cylinders.” An interesting discussion 

followed, in which Messrs. Pirie, Smith, and others took 

, and concluded by the ident proposing a most 
earty vote of thanks to Mr. pine. 


Fairfield Association.—The fourth general meeting of 








~* association a present ag base ig last 

ursday evening. ge it, Mr. George A. Newall, 
occupied the chair, and Mr. Robert Wyllie read a on 
“Valve Gears.’ It treated mainly of the simple valve 
gear, and the author remarked that if the motion of this 
o were ory Bl understood in theoretical figures, no 

ifficulty would be experienced in working out complicated 

gears. 

Institution of Engineers and Shipbuilders in Scotland. 
—The ordinary monthly meeting of this institution was 
held last night, Mr. H. R, Robson, president, in the chair. 
Professor James Thomson, C.E., .D., submitted a paper 
on ‘‘ Comparisons of Similar Stractares as to Strength, 
Elasticity, and Stability.” It gave rise to a considerable 
amount of discussion, A paper was also read by. Mr. D. J. 
Dunlop, of Port-Glasgow, on ‘‘ A Pneumatic Governor for 
Marine Engines.’’ This ingenious and very excellent piece 
of mechanism has y been deseribed in ENGINEERING, 
but it may be proper to say a word or two. The Dunlo 
governor anticipates all accelerations of the engine s ° 
and the evil to be guarded against does not need to take 
place in order to eal the apparatus into action, inasmuch 
as for every foot of the propeller’s diameter which e 
from the water, the steam valve is cl pespertionatile. 
and the valve may be so set as to close when any proportion 
of the diameter is out of the water. This governor is now 
applied to about sixty screw steamers, including two vessels 
with engines of 600 horse power each, in the Pacific 
Steam Navigation Company’s line, and no fewer than five 
vessels of smaller size in another well-known line, namely, 
that of the British and African Steam Navigation Com- 
pany. An interesting discussion followed the reading of 
the paper. 








NOTES FROM THE SOUTH-WEST. 

Bath Old Bridge.—Tenders for the erection of a new 
bridge over the Avon, in Bath, having greatly exceeded 
the estimates of the surveyor of works, and a Bristol firm 
having offered to repair the present structure for 15851., 
we understand that the Borough Property Committee, at 
their meeting on Thursday, deeided to ask the council for 
fresh instructions before any further decisive steps are 
taken. 


Weston-super-Mare.—The ratepayers of Weston-super- 
Mare have decided to petition the Great Western Railway 
Company to carry out the scheme of a loop line into that 
town, for which Parliamentary powers were granted to the 
Bristol and Exeter Company. 


Ebbw Vale.—The mills here are running full time. This 
is mainly due to Ebbw Vale Company having secured a 
somewhat extensive Indian order for rails. The dulness 
of the coal trade does not a to have any effect on the 
regular working of the colliers. The ultimate results of 
the newly-formed Conciliation Board are being anticipated 
by the men with great anxiety. They readily admit the ad- 
vantages of such an organisation, and appear to be pre- 
pared te stand loyally to its decisions, whether those de- 
cisions be favourable to them or otherwise. 


Cwm Bargoed Railway.—A new line to Cwm Bargoed is 
so far completed that it is about to be opened for minera 
and goods traffic. ‘The Government wo Ney 4 has not yet 
been over the line, and it, cannot, therefore, be opened for 
passengers, but it is — that early in the ensuing year 
passenger trains will also run. 


Aberdare and Plymouth Iron Company.—At a meeting 
of this company a day or two since it was stated that a 
limited liability company had been founded for the purpose 
of taking over and continuing these works. Mr. Smith, 
who made this announcement, added that it would be re- 
collected that the works were valued not long since by the 
agent of the Marquis of Bute ata sum ex ing 1,200,0001. 
The works were charged with two heavy mortgages, one on 
the Aberdare and one on the Plymouth property—amount- 
ing together to 310,000/. The families and others of the 
debtors had consented to subscribe 36,0001., to bear in- 
terest at 5 per cent., none of the creditors being called 
upon to subscribe anything whatever by way of —— 
capital towards the new company. The 36,0001. would s 
as a first charge so far as interest was concerned, and after 
that the reduction of the mortgages would be provided for. 
Since the suspension of the debtors in June, 1875, the trustee 
had been carrying on the works at a satisfactory profit, the 
payment of current expenses and of some arrears in the 
shape of rent, taxes, &c., going on in the mean time. 


Trade at Cardiff.—No only is there no improvement, 
but each week seems to leave matters ina duller state. It 
is true that at one or two of the establishments operations 
have been slightly quickened by the acquisition of some 
new orders; but « ing of the district generally, there 
is really very little doing. The total quantity of iron 
cleared to foreign markets last month from the Welsh 
ports, was under 7000 tons, the smallest quantity recorded 
for many years. It is not a little alarming also to see 
that the coal trade continues to fall off. 


South Devon eager ae special meeting of the 
roprietors of the South Devon Railway was held on 
Friday to consider a proposed sale of that line to the 
Great Western Railway Company. There was a large 
attendance, and considerable opposition was shown to 
the scheme, the price being considered inadequate. 
Concessions were made by the Great Western to the 

extent of allowmg an immediate a tion 
the stocks of the two companies on the basis of 75 of one 
for 100 of the other, no dividend being payable for seven 
years, however, on 5 per cent. of the amount. With this 
alternative, after five hours’ discussion, the —— to sell 
to the oe ee ee ee pemee AP vate yor 24 
proposal of the Great W: Company was di ata 
at Plymouth on 


of | oceurrence. 


sor 
Ee afternoon.  saneiioe, vasennsiinnas ie sei 
or an adjournment question until an 
has been afforded for negotiation with the and the 
London and Sonth-W: Companies directors of 
the London and South-Western Thursday 


tors, to lease the South Devon in 
with the Mi . Hence probably the amended proposi- 
tion of the Great Western. 


Newport.—The Newport Town Council has approved @ 
Samay of the local Tramway Company to ex its rails 
rom their present termination at Frederick-street to the 
boundary of the Alexandra Dock. It was a mm that 
an application would be made to the Board of Trade for o 
provisional order, and that an inquiry would follow. If 
the new pagent is approved, it will afterwards be embraced 
in an Omnibus Bill. The council gave their consent upon 
such conditions as might be considered beneficial in the 
interests of the town, and the task of ring the neces- 
sary resolutions and conditicns was delegated to the Parlia- 
mentary Committee. 

Proposed New Docks.—Negotiations are now bei 
carried on between the Wye Valley Railway Cotapany and 
the agents of the Duke of Beaufort for the and 
sale of certain lands abutting on the river Wye, below the 
tubular bridge, for the purpose of constructing a landing 
place and building warehouses. 


Swansea Harbour Trust.—A special meeting of the 
Swansea Town Council was held on Monday to consider an 
Fae gy of the Harbour Trustees, that the corporation 
should aid in constructing a new dock in Fabian’s eS 
Mr. Yeo brought the ter forward explaining that the 
new dock and necessary works are estimated to cost in 
round figures 300,000/. The Harbour Trustees, before 
they commenced the work, had to be certain that so much 
of the wharfage would be let as would produce a rental of 
12,0001, or 13,0001. per annum, a sum which would repre- 
sent the interest required for the necessary outlay in con- 
structing the docks. The Great Western Railway Com- 
pany h for certain accommodation to pay 50001. 
yearly, and the Midland Railway Company for a similar 
concession were going to pay i. ; and there being still a 
large amount to make up, the trustees asked the cerpora- 
tion, as representing the whole interest of the town, also 
to have a certain portion of wharfage. The council even- 
tually passed a resolution appointing a committee to meet 
the Schone Trustees, no final decision to be come to with- 
out ascertaining the opinions of the ratepayers. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Earle’s Shipbuilding and Engineering Company (Li- 
mited).—The annual report of the directors of this com 
issued to-day states that owing to the keen competition 
profits are smaller than previously. The adverse circum- 
stances connected with the finishing of the Bessemer saloon 
steamship have reduced the amount of profit taken into 
account in the last balance-sheet. The rofits made 
_—— the year amounted to 36,5971., from which have to 
be deducted 80731. for depreciation and 23,9001. for losses 
on contracts, thus reducing the net profits to 46241. No 
dividend is consequently recommended to be paid. The 
directors have, however, sold the — land belonging to 
the company for about 20,0001. here are now about 
500,0001. worth of contracts in hand, all of which (with the 
exception of the last North German Lloyd's ships) will 
pring a ‘satisfactory result’’ to the company. e con- 
tracts include war vessels for the British Government, an 
iron troopship and engines, an armour belted corvette and 
engines, a merchant steamer and engines, with other general 
work. A satisfactory adjustment of all differences with 
Mr. Reed has been brought about. 


South Yorkshire and the Railways.—Owing to the open- 
ing out of so many new collieries, and thy development of 
the iron and steel trades, there has of late been a great in- 
crease in the traffic on the local railways. The companies, 
therefore, foreseeing how great the pressure m be in 
busy times, have laidjout several new branches and relief 
lines, which Parliament will be asked to authorise in the 
coming session. Double lines of rails, in order to keep the 

ssenger traffic separate, will be laid from Sheffield to 

a A donble line is now nearly finished from 
Aldham Junction to Mexborough, a distance of six miles. 
A new junction line to connect the Midland with the Man- 
chester, Sheffield, and Linconshire Railway will be made at 
Swinton. The mt Worsborough branch is proposed to 
be made through to Silkstone on the Penistone a and 
it is ogo to construct a branch from Dovecliffe to 


Earl Fitzwilliam and his Colliers.—Lord Fitzwilliam 
has forwarded a toa number of bis late work- 
men (who had memorialised him to re-open the Low Stubbin 
Colliery, which was closed owing to a protracted strike) in 
which he practically declines to spend large sums of money 
in re-opening the colliery. 

The Swaithe Main Colliery Explosion.—This in 
was carried on de die in diem until Tuesday, and a great 
deal of important evidence was taken. It now hens ok 

until some 13th. It was abundantly proved that 

he men'could and did buy powder where they liked, although 

none but the authorised shot-firers were su to blast. 

Eight cans of powder have been found in the pit since the 

Tuesday Mr. Wilson, of the Oaks, and 

Mr. Miller, of Strafford Main, who had been aon ee 
repeatedly exploring, gave evidence to the effect that 

had their opinion, accumulated in a large ce 

and then fired at a lamp. P 
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THE PORT OF TRIESTE. 
(For Description, see opposite Page.) 
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THE NEW PORT OF TRIESTE, ACCORDING TO THE PLAN OF M. TALABOT, MODIFIED BY CAPTAIN POPPOVITCH, 
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THE PORT OF TRIESTE, ANCIENT AND 
MODERN.* 

By Caprarn R. Burton, Her Majesty's Consul at Trieste. 

(Continued from page 484.) 


I Now approach the plan which is actually being carried 
out. It may be called a dependency of the Siidbahn, the 


“ Great Southern,’’ connecting Trieste with Vienna. This | 


line was begun by the Austrian Government, under the late 
Baron de Bruck, Minister of Finance. Circnmstances com- 
pelled the Empire, on April 23, 1858, to sell it shortly after 
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without concurrence, but an arrang t was entered into 
deferring the evil day for afew years. Those familiar with 
local politics cannot fail to see how the affair will end. 

The first steps towards providing Trieste with the new 
harbour, which is still constructed, began in 1861, 
under the Stadthalter (Governor) Baron von Burger. The 
Siidbahn had, I have said, become the property of a com- 
| pany: it pro to extend its operations, supported 
| by His Ex Count F. Zichy, and the Vice-President 
of the Central Maritime Government, Chevalier (afterwards 
' Baron) von Becke, Minister of Finance for Austro-Hungary, 
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SECTIONS OF BREAKWATERS, &c., DESIGNED BY M. TALABOT. 


it was opened (June, 1857), to a mixed private company, 
French and Austrian. The General Direction was and still 
is at Paris; the Vienna Branch Board of Administration | 
consists of eight members, the most conspicuous of whom | 
is the Rothschild house, by far the most powerful subjects | 
of the Austrian Crown, and the president was the late | 
Baron A. 8. de Rothschild. eee 
It is not within the scope of this paper to show the injury 


Section with one opening. 





MARTESIN 


done to Trieste, and, through her, to all Istria, by this 
powerful monopoly of transit between chief port and capital. 


M. Talabot, a French engineer distinguished by the 
Marseilles harbour works, "deputed by the Siidbahn, pre- 
sented his project, in June of that year, to the Crown. His 
original plan is now become a matter of archwology. It 
proposed one long quay formed into a basin by two moles ; 
the northern projecting from the lazaret basin (Bacino del 
Lazzaretto nuovo), which was to be filled up, and the other 
from the Molo Klutsch (No. 11). A vast breakwater, 





CHANNEL. 
beginning parallel with the former, and sweeping with a 
carried 


| eurve opposite the latter, was to be 


ictaant 
Suffice it to say that it is an imperium in_imperto, a | the Molo San Carlo (No. 9), which was also to be e 


financial despotism in a constitutional land. For instance, 


| Lastly, another, but a short, thin breakwater was to pro- 


il 1: 67, iidbahn renounced its right of being | ject north-westwards or seawards from the Molo Santa 
y Soy p tlhge yb roo until December 31, 1873 ; | Teresa, which was to be opened for a ship , whilst 
after which it would enjoy the monopoly for 99 years. At | a similar dam would pass round the point of Sant’ Andrea, 
the end of that period (1867), the proposed rival lines of | and form another port (Sant’ Andrea) between the point 
Trieste-Laak and Trieste-Predil had contended nst each | and the establishment of the Austrian 


other till neither could obtain a concession, and the com- 


December 12, 1861, the (mayor), and the 


On 
pany might have insisted upon claiming its century of career President of the Chamber of " 





* From the Society of Arts Journal. 
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war, which ended with the Treaty of Villafranca, had left 
the Empire in a state of financial and commercial depression 
when capitalists were ically invincible. Moreover. the 
action of ¢ constituti , in countries not accustomed to 
it, is a liberal measure which adds almost powers to 
the authorities at head-quarters. Prince Me would 
have consulted the wits of the Triestine public; Baron 
de Bruck and his successors did not. As late as December 12, 
1872, the City Council of Trieste has memorialised the 
Ministers of Commerce and the Chamber of Deputies at 
Vienna to arrest the works, because they are injuring the 
port, but the effect has been absolutely nz. 

The city was soothed by the kindest of promises, but on 
April 22, 1862, a Commission was —— to sit upon 
the French project at Trieste, under same governor. 
M. Talabot himself a The phiet “‘ Das 
Triester Hafen Project’? (Wien-Manz, 1862), contains the 
names of the Commissioners, and provides a planof the works 
which is shown in themap of Captain ich, After send 
ing: pet M. ae or i ofthe alr el 
and obtaining his approval, the Commission, amongst whom 
were four representatives of the powerful Siidbahn, 1 
by a large majority, 123 to 3, the second Talabot , 
At the same time they rejected the three rival plans and 
modifications re forth by Major von Schrider, Captain 
Poppovich, and H. von Conti. 

On April 22, 1862, the Talabot harbour was submitted to 
the Crown. It proposed two forms to be divided into two 
periods of execution. 

1. The original or imperfect form consisted of a masonry 
breakwater (Schutzdamm or Diga,) 6500 ft. long, bending 
from north to south-west, averaging 1300 ft. to 1500 ft. from 
the shore, and provided with a double entrance, the northern 
300 ft., and the southern 700 ft. wide. The whole water-line, 
from the lazaretto to the lighthouse, 2721 fathoms, or 
163,260 ft. long, to be converted into a quay of solid 
masonry, pushed out to a maximum of . Four 
monster moles, 700 ft. to 775 ft. in length by 249 ft. to 
285 ft. broad, to form as many basins; the area of the 
latter to be 159.13 Austrian Joch (4139 square fathoms) 
accommodating in toto 2,500,000 to 3,000,000 tons of 
shipping. The most unpopular part was filling up the 
secure Bacino del Lazzaretto nnovo, alias the Porto ita 
Teresa, and the Bacino della Darsena, or railway basin 
lying to the sonth- east of the former. The estimates for 
the first step were fixed at 18,000,000 florins. 

2. The perfected form added six moles, making a total 
of ten; the length of the quays and piers would be thus in- 
creased from 2721 fathoms to 4139 (248,340 ft.), and the area 
of the seven new basins would be reduced from 159.13 to 
140.57 Austrian Joch (3656 square fathoms.) In the new 
port of Marseilles (1861) these figures would be 4000 metres 
(2109 fathoms) of quay, and 52 hectares (87 joch) of basin. 
‘The projected form gave accommodation to 5,000,000 or 
6,000,000 tons of shipping; here we sce the extravagance 
of space proposed for Trieste, whose entering tonn: in 
1861 was only 750,000. But, as it reduced the height of 
the breakwater from 40 ft. to 8 ft., the sum of 16,000,000 
florins was deemed sufficient. 

A glance at the plan (in Poppovich) shows that it pro- 

fundamentally to alter the whole aisposition of the 
roads, in fact, to force a port upon nature, without the 
least regard for her own arrangements in the matter of 
winds and currents. I need hardly notice the imminent 
danger of such operations, a remark applicable to all hy- 
drographical ‘‘improvements,”’ unless ter..tive measures, 
perhaps prolonged for a term of years, are employed with all 
prudence. Hasty works, it need hardly be said, are likely 
to convert disadvantages into the gravest defects, and they 
may end in the utter ruin of a harbour. Under such 
circumstances, also, costs easily rise to double; Cher- 
bourg and Algiers are instances, if any be wanted, of im- 
mense estimates which proved utterly insufficient. Buenos 
Ayres has been wise to suspend her judgment. 

When this plan was printed ond published, a general 
cry arose from the citizens, especially from the naval por- 
tion. Press, public, Bourse, and Chamber of Commerce 
all joined, for once, in an “‘ expression of natural conserva- 
tism,”’ and the result was a protest (November 29, 1862), 
praying that the ‘‘ Bacino del Lazzaretto S. Teresa’’ 
might be spared for the city, and saved from the monopolist. 
A host of pamphlets, plans, and 
the press, advocating or opposing the thirteen to which 
allusion has been made ; it was understood, to the 
satisfaction of all, that the French Stidbahn had yielded te 
the r storm. 

The next step was the consultation of Sir Charles Hartley 
by the Hafencommission, which seems to have sat en per- 
manence till April 23, 1863. That eminent engineer, who 
brought no local prejudice to his work, remarked that no 
favour had been shown to the French Company and their 
employés beyond what their commercial en . 
After careful study he would have pref: a single long 
mole proj from the Quarantine basin, but he gave his 
opinion that the Talabot plan was the best of all those 
hitherto submitted to Government, with certain modifica- 
tions, such as reducing the et and widening the 
entrances. The Co ion this expression with 
twenty-six votes out ar gy and also discussed a ship 

to Muggia been 
pro- 


canal from Trieste Bay Bay which had 
proposed at a cost of three milhons of florins. § 
tests their appearance on May 19, 1863, and Jane 8, 


1864. 
On April 13, 1867, five after the first drangbht had 
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reduced from a breadth of 95 metres (312 ft.) to 80 metres 
(263 ft.) except the northernmost, which having been begun, 
was left 93 metres (305 ft.) broad. The breakwater, which 
was nearly straight in the second Talabot plan, was bent 
outwards so as to facilitate entrance, and along the whole 
inner line the “‘ block wall’’ was sunk perpendicularly from 
two to six metres in order that ships might lie alongside 
These are a few of the erucial changes concerning which it 
is vain to consult experts ; the latter are all more or less 
prejudiced either pro or con, and there is the latitude of 
assertion usual when questions of expenditure are com- 
plicated by politics. 

The “ Porto di Trieste’ again proposed the highly un- 
popular measures of converting into railway ground the 
northern or lazaretto basin, which has been done, and 
the Darsena or railway dock which still remains (1875). 
Thus it at once made a gain, said its enemies, of 25,000 to 
30,000 square fathoms, which, at 50 florins per fathom, re- 
presented a total of 1,500,000. The water-room was greatly 
curtailed by the increased and inordinate depth of the quay, 
now thrown out 100 ft. more seawards, and the basins were 
seriously diminished by the four huge moles which, even in 
their shrunken forms, appear intended for warehouses and 
building ground. The silting up of the new port would be 
increased, and pushing forward the quay beyond where it 
ia sheltered by the railway buildings would greatly increase 
the power of the Bora. The two passages between the 
breakwater and the moles are dangerously narrow; in- 
deed, on a windy day, one marvels how sailing vessels could 
either enter or quit the ‘‘ new port.’’ 

The press and public now openly said, ‘‘ Insomma si sacri- 
fica il tutto per la parte ; e si erige la Societh Francese a 
padrona assoluta del Commercio di Trieste.’’ All attributed 
the evil to the desire, which was rather the necessity, of 
pleasing the house of Rothschild. And thus, despite the 
most energetic representations to the Ministers of Commerce 
and Finance, the Sovereign authority was obtained on 
April 9, 1867 ; on the following 13th the convention was 
signed, and the works were expected to begin in that year. 

The sum of 13,500,000 florins was guaranteed to the 
company, but of this 1,125,000 was advanced on July 1, 
before the works began, and the same amount was to be 
paid for the next twelve years. A further sum of 1,713,750 
florins expressing interest, raised the total to 14,713,750 
florins. The Stidbahn was allowed to delay defraying its 
debt of 20,000,000 florins due on November 1, 1866. It was 
relieved of income-tax for twelve years, a boon calculated 
to represent 18,000,000 florins. The concession of its net- 
work was prolonged for fifteen years, and this was esti- 
mated from the balances to bring 150,000,000 florins into 
its coffers. Finally it was authorised (April 13) to main- 
tain the tariff of freights established November 1, 1866, for 
the whole length of its concession, 99 years. 

In this ‘‘leonine contract’ the Siidbahn evidently re- 
ceived everything and gave nought—in theory. In 1866, 
after paying interest, amortisation and reserve funds, its 
balance showed a clear dividend of 17,000,000 francs. Yet 
no demand was made from it. The secretary's report 
(April 18, 1866) naively says of its last bargain, ‘* Ces con- 
ditions nous ont paru acceptables, elles suffisent pour nous 
mettre & l’abri de tout mécompte, et des améliorations con- 
siderables pour notre reseau se trouveront ainsi realisées 
d’une maniére certaine et prochaine, sans rien ajouter aux 
charges de la compagnie.” 

After vain attempts to annul, or at least to revise and 
modify the fatal concession, the city assembled on Sep- 
tember 13, 1867, a municipal commission, composed of M. 
F. Hermet, president, and Drs. Righetti and D’ Angeli, 
the actual mayor (1875). Their report to the town council 
was printed in the Cittadino, of September 25 and 26, 1867, 
and it is couched in the strongest language. It declares 
with an abundant display of figures : 

1. That the new portis wholly unnecessary, even in view 
of the Suez Canal being opened; that the Sacchetta, be- 
tween the lighthouse and the Molo del Sale, the Canal 
Grande, and the Santa Teresa basin, would suffice for many 
years. Detailed calculations accompany this statemeut. 

2. That the port is highly injurious to local interests. 
The Siidbahn, an irresponsible company whose books can- 
not be inspected, after buying the Sormann, Preinitsch, and 
Panfilli estates, obtained gratis, with the object of building 
its ‘‘ monumental station,’’ the sites of the old slaughter 
house, and of the pauper institute; an area estimated at a 
total of 300 million florins. Thus it monopolises the only 
ground where rivals can locate themselves, the sole line 
which leads out of Trieste with an ascent of 1.80 instead of 
1090 ft., within a few miles. The close basins, also, will be 
dangerous in case of a ship catching fire. 

5. The company obtained the exclusive right (April 13, 
1867) to run rails, and to lay down tramways along the 
‘rive’ (quays), another evil to the one Austrian harbour 
which, under influence of the railway, had become from a 
purely importing centre, one also of export. The effect 
will be to make her an entrepét, a French dependency in 
the hands of the Siidbahn, a mere canal, down which the 
stream of trade will flow, like Buffalo, after she was un- 
seated by Chicago. Her commerce will be a simple transit, 
monopolised by the Sidbahn; the effects will be perma- 
nently to unsettle her position, and will cause vast losses 
to a city, where the ground floors of the grandest dwelling 
houses command high rents as magazines and stores. 

4. That the new port may give rise to political compli- 
cations ; on the other hand, it brings no compensating ad- 
vantages. Including the value of the lazaretto basin, con- 
verted into ground, the cost to the State amounts to 
217,000,000 florins ; and a far larger sum will not pay for 
spoiling the port by reducing its area to half size. Thefour 
great moles, thrust forward beyond the defences of the 
Carso escarpment, will make the seas higher, the Bora more 
likely to dash vessels upon the breakwater, and the entrance 
of the harbour more difficult and dangerous. The “ Diga’’ 
will probably require a large and expensive counterdyke, 
or, at least, like the Malamocco of Venice, it will entail 
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5,700 


900 
1,100 
80,300 
1,700 
4.000 


34,400 
107,100 
1,073,300 
31,500 
36,000 


1,100 
4,400 





land and | 177 300 | 413,600 | 
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Totals 


816,500 


1,044,700 835,800 (379,900 148,900 | 3,816,600 
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Annual percentage 1.6 


The total number of quarries was ten ; some are of large size, especially in the sides of the Rojano Valley, behind 
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22.1 10.1 3.2 


100 


27.6 


the railway establishment, which has formed an extensive plain and building ground, 


endless outlay for repairs. The Cloaca Maxima (Klutseh) 
and the series of drains opening upon the sea front, inste 
of being subject to the currents, will deposit their burdens 
to the detriment of public health. 

5. That the old roads want only the following remedial 
measures : 

(a). Deepening and enlarging the lazaretto basin. This 
might be done by filling up the smaller or eastern portion 
near the lazaretto house, andthe reclaimed ground would 
answer for the future railway station. 

(). Widening and lengthening the existing quays, but 
not to the exaggerated extent of 165 metres proposed by 
Mr. Talabot, and taking care that all the masonry should 
rest upon arches. 

(c). Providing the quays with one or two more moles for 
landing and embarking goods, also built viaduct fashion, 
but not broadened to 285 ft. nor lengthened to 775 ft. 

(d). Building a quay along shore from the Molo Klutsch, 


or the Darsena pier, to the mouth of the lazaret basin ; it | 


should also be provided with piers, and defended by a solid 
breakwater to the north, proceeding from the Batteria 
Santa Teresa. 

(e). If it be held necessary to defend the roads from the 
rare Libeccio, it would be sufficient to extend the Molo 
Santa Teresa some 550 metres by a breakwater, which 
might be floating or stationary. 


(f). And lastly, opening the Molo Santa Teresa to in- 


crease the scour. 

As has been seen, the latter measure was strongly ad- 
vocated by Dr. de’ Rossetti; the necessity is recognised 
without a dissentient voice; there are absolutely no en- 
gineering difficulties to be met, and the expense would be 
trivial. Yet such is the local vis inertio that nothing is 
done. Committees abound, but, like councils of war, they 
make no forward move. In 1873 a Commission came down 
from Vienna, sent in the usual huge report, and went the 
way of the rest. The only measures of improvement adopted 
during the last two years and a half has been to deepen the 
Sacchetta, an area of 8000 fathoms, whose bottom is 
literally a layer of coaland sewage. In the winter of 1874 
a few mines were sprung, the blasting was done with dy- 
namite at night, under the superintendence of M. Closse, 
C.E., and these trivial operations were kept up for a few 
weeks of intermittent work. Meanwhile, the new works 
will only tend to injure, at an increased ratio, the Sac- 
chetta which the Romans wisely chose for their inner 
port, and which the moderns allowed to be silted up from 
35 ft. to 15 ft. of water. 

This very able and angry report ends with proposing and 
advocating a project submitted by the late Dr. Rafaele 
Angelo Visentini, C.E. He proposed to prolong the Molo 
Santa Teresa at an expenditure of 7,092,750 florins, or a 
total of 9,092,750 florins if a breakwater be added from 
the lazaretto basin. These figures are a favourable con- 
trast with the 18 millions, the 16 millions, and the 14,713,750 
florins specie successively estimated by the French com- 
pany. 

In 1868 began another mixed Commission of the Chamber 
of Commerce, composed of M. F. Hermet (president), M. 
M. Gregorutti and Sirovich (members), and Dr. d’ Angeli 
(relatore, secretary, and reporter). This body, which con- 
cluded its labours on January 21, 1869, again protested 
against the fatal Convention of April 13, 1867, which had 
placed the port and the city in the hands of the Sidbabn ; 
it unanimously recognised the necessity of saving the 
Bacino del Lazzaretto nuovo ; it altered the position and 
shape of the breakwater; it repeated the time-honoured 
advice about opening the lighthouse mole and building with 
arches instead of solid masonry, and it suggested the de- 
viation of the Torrenti Martesin and Klutsch, with its 
annual discharge of fecal matter amounting to a million 
of eubie feet. But the battle for preserving the two old 
basins had been fought and lost ; and the Commission re- 
gretfully found itself driven to a compromise. It adopted 
perforce the quays and moles of M. Talabot, but with 
various common sense modifications. It proposed to enlarge 
the present piers, Giuseppino and San Carlo (Nos. 7 and 
9): 
tent; its northern quay was diminished in depth from 240 
to 140 metres (i.e., from 787 ft. to 460ft. Three of the 
four great moles shrank from 95 to 60 metres (i.e., from 
312 ft. to 197 ft.), and thus the basins were enlarged to the 


| and a half. 


it reduced the reclaimed ground to a considerable ex- | 


; more reasonable extent of 260,000 square metres (i.e., 
| 310,960 square yards). The labours of this last Commis- 
sion ended with proposing two plans, which were marked 
A and B. 

A contained a quay, 160 metres (525 ft.) broad from the 
railway station about the lazaret basin to the Molo San 
Carlo in the mid-frontage of the ‘‘ borgo’’ or new city : 
here I have said it is greatly wanted. In this line there 
would be four moles, with the following dimensions: One 
(the northern), of 21095 metres (689 ft. 312 ft.); two 
central, of 21560 metres (705 ft.x197 ft.); and one 
(southern), of 25060 metres (812 ft.x197 ft.). These 
four piers would form three great basins, each of about 
8700 square metres (10,405 square feet), or a total of 
25,100 metres (30,020 ft.). The breakwater defending these 
basins was reduced to a mere wall, in length 150 metres 
(3445 ft.), bending seawards to the south, and affording a 
double entrance, northern and southern. This compromise 
has partly been adopted, but the four moles, of which three 
are now building, have been disposed between the filled-up 
Lazzaretto basin and the little Molo Klutsch at the bend 
of the bight, and the exaggerated dimensions of the piers, 
215 metres (705 ft.) by 80 metres (262ft.), and even 93 
metres (305ft.) in the northernmost, have been retained, 
whilst the breadth of the two basins is only 300 metres 
(984 ft.), and the width of the northern entrance is 95 
metres (312 ft.), and the southern 160 metres (525 ft.). 

B was on a far more extended scale, suppassing even M. 
Talabot in extravagance of conception. It adds two large 
basins south of the railway to the three northern ; it shows 
two breakwaters opposite the Siidbahn station and the 
city with three entrances, respectively of 75, 80, and 65 
metres (246,262,213 ft.) With an eye to the future de- 
velopment of the port it also makes a long strip of basin by 
throwing out, as did M. Talabot, a third mole to the south- 
west, an arc of a circle from the lighthouse round the point 
of Sant’ Andrea. I may safely predict that this project will 
not be adopted. 

Upon the occasion H.I.R. Majesty's visit to Trieste 
(April 2 and 3, 1875), M. Friedrich Bourches (Hafenbau- 
leiter und Inspector der Siidbahn) published a detailed 
ground plan and sections of the works as they then stood, 
accompanied by a lithographed pamphlet (Trieste, March, 
1875), of which he kindly gave me acopy. I am also in- 
debted to that gentleman for a careful inspection of the 
works, which have been under my eyes for nearly two years 
The following is the information which his 
brochure affords. 

The Siidbahn Company has undertaken the new harbour 
on consideration of receiving from the I.R. Treasury 
the sum of Viennese florins 13,616,000 (silver), to be 
paid in twelve equal portions, distributed over as many 
years. It is generally believed that nearly twenty 
millions have already been spent upon the works; the 
official reports own to 2,000,000 of excess.] The Govern- 
mental controllers (Controls-Organe) are M. Jiiger, the 
Baurath, and his subordinates, who forward three monthly 
reports to the local chief of the Maritime Government and 
to the Oberbaurath at Vienna. The end of 1873 had been 
fixed for the opening of the port, but it was found necessary 
to extend the period of seven years to five more (end of 
1878), [I may add that a still longer period will be found ab- 
solutely necessary.! The new harbour covers the eastern 
half of the old roads or the space between the lazaretto 
basin and the Molo del Sale, a total length of 1200 direct 
metres (3937 ft.) including the Darsena or Eisenbahnhafen, 
built partly by the railway company and partly by Govern- 
ment in 1856-8. Four piers disposed upon this artificial line 
form three basins, with a minimum of 8.5 metres defended 
seawards by a breakwater, and entered by the northern 
passag 

The 


e. 
. works were begun in February, 1868. The preced- 
| ing year had been spent in preparations ; and there was no 


ceremony of laying the first stone. The general director of 
the Siidbahn, at Vienna, was M. Tostain for two years 
(1867-9) ; M. Pontzen was the Vienna inspector, who re- 
ported to the former. The director-general of the Austrian 
branch* was, first, the late M. Michel, then M. Bontoux, 


_* Paris was and is the head-quarters of the Concession- 
aires ; and here the annual meetings take place in April. 
The general director of the Austrian mck is at Vienna ; 
of the Italian, at Turin. 








Dec. 24, 1875.] 
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and now M. F. Béimches, since May, 1869. They are at 
times directed by the technical consultee, M. H. Pascal, 
who built the harbour of Marseille, now Inspecteur-Général 
des Ponts et Chausées, Paris. The works began under the 
head contractors, MM. Dussand (Fréres), of France, who 
undertook the breakwater, the walls of the quays and moles, 
and a considerable part of the remblai. After two years 
(1868-9) they were unable to fulfil their contract, so the 
Siidbabn was compelled to add Josef Ritter von Mauser, of 
Trieste, who undertook a portion of the remblai under 
water, together with the whole of the dredging, and M. 
Willy, a Swiss, to whom was entrusted an important part of 
the remblai and the enrochement. The engagement of the 
French contractors expired at the end of 1873. The 
Siidbahn then thonght it better to buy up their ma- 
terial, and, from the beginning of 1874, to work for itself. 
M. Boémches remained as head inspector : under him were 
M. T. Hainisch (who beeame inspector of the railway in 
October, 1874) ; the sectional engimeers ; MM. A. Fraisse, 
C.E., a Swiss ; the engineers J. Krause and C. Perinells, 
and the two assistant-engineers, MM. J. Miller and H. 
Glayre. All the departments, dredging, filling up (remblai, 
auschiittung), besides the superintendence of the divers, 
mechanics, sailors, and workmen, are still carried out by 
these gentlemen, under the company itself. 

The works were expected to be finished in four or five 
years, but the system adopted led to enormous delays, as 
well as to additional expense. It was resolved to begin, as 
at Marseilles, with throwing in stone (enrochement), then 
laying the artificial blocks, and lastly stuffing or filling up 
(remblai). But the French port has a sound sandy bottom ; 
that of Trieste is of soft silt and slime, measuring in depth 
a minimum of 16 metres, Instead of clearing this away 
or sinking caissons for a firm foundation, a plan adopted in 
almost all the older harbours of the Austrian Government, 
the engineers began the mole and quay No. 1 on the system 
of Marseilles ; the immense weight of the blocks caused the 
stone foundation to sink, and the mnd to splay out on either 
side, whilst the base proved thoroughly unstable, the blocks 
having required removal twice, and even three times, 
displacement of the mud rendered repeated after-dredgings 
(nach baggarungen) indispensable. In the other moles and 
quays the order of operation was changed to (1) the stone 
sinking (enrochement) 3 in. to 4 in. thick ; (2) the filling 
(remblat or terrassement) ; and (3) lastly, when the founda- 
tion is secured, the blocks built into a temporary wall of 
three or four tiers. Thus the operations were increased to 
5; dredging to the depth of the bed required, stone filling, 
rubble filling, 3 to 4 metres deep; pressing with blocks, 
building the walls with cut stone and redredging ; more- 
over it was found necessary to dispose the stone base at a 
slope of 1.4 instead of 1.2. This reconstruction had added 
about 85 per cent. to the cost. 

The system of the so-called blocks (eyclopenbau or kun- 
stiche blicke, blocs, blocchi artifiziali) deserves notice. 
The size, 12 ft. long, 7 ft. broad, and 5 ft. high, is marked 
upon the ground (blockplatz), and the masons build up the 
cubes with stone and mortar, having four boards to show 
the place of the two grooves which serve to swing the 
mass ; these channels are 2 ft. 4 in. from each end; the 
breadth is 8 in. and the depth is 5} in. Each contains 
420 cubic feet, weighs about 500 Zoll zentners (492 cwt. 
English), and costs from 100 to 110 florins ; the larger the 
rubble used of course the less is paid for mortar. The 
latter comes through Marseilles from the manufactory of 
M. Lafarge at Thiel, in Ardéche ; it has been used for the 
last 60 years, and it enjoys full confidencs, nor is it 
dearer than the inferior fabrics at Stein, near Laybach, or 
even of M. Escher, at Trieste, the price of all three things 
being about 1.50 florin per quintal. On the other hand, it 
is asserted that national interests have favoured the French 
manufactory. M. Escher declares that he can supply the 
hydraulic lime used in the harbour works for 60 solidi the 
quintal or cwt. His Roman cement, the only kind made 
at Stein, costs 1.20 florins, and his Portland cement is 
worth 2.50 florins per ewt. The French company building 
the Hungarian port of Fiame ang > **Santorin,’’ the 
natural cement imported from the island of that name, 
and requiring only to be mixed with sand and water, but 
the material is new, having been used for only 30 years. 
The total number of these blocks was estimated at 9980 ; 
they are now made at the root of the mole No. 1, and when 
finished they are embarked at a temporary landing-wharf 
(Verlad Biihne) north of the same pier. Of these masses 
7062 had been made, and 5763 had been laid in January, 
1874. They acted very well, even those removed three 
times were not injured ; five per cent. would be the maximum 
of breakage, and a fair percentage would not exceed two. 
It was hoped that these ‘‘ Cyclopean blocks,”’ placed upon 
the stone base and piled one upon the other, and without 
mortar, would form an elastic wall, and render any neces- 
sary reconstruction easy. But as I have said, the founda- 
tions gave way. 

The enrochement, or base, to support the works, was 
well and carefully made after the slope had been doubled 
in length (1.4 instead of 1.2). The stone was not to be less 
than a certain size. The material was the hard nummu- 
litic limestone of the Karst plateau and the Flyseh, a 
yeneric term for the slaty sandstone and argile forming the 
Pattronses of the latter, and surrounding the Port of Trieste. 
The Italians call it tassello when laminated; macigno 
(corrupted to masegno) when it contains limestone, and 
marna when there isa greater proportion of calcareous 
matter. This material pulverises in the air, but it contains 
veins, sometimes curiously contorted, of sandstone, fine 
and hard as caleaire, which travels in steamers to Alex- 
andria. Of these two local products nearly 6,000,000 cubic 
metres have been used, two-thirds being required for filling 
in, which was of earth as well as stone. Table I. (see 
preceding page) shows the distribution of the work and 
the names of the quarries, & 

Here we see that in 1871 there was the greatest produce 
of raw rock, 1,044,700 eubie metres, which would give, 




















allowing 264 days to the working year, a daily average of | 
nearly 4000 cubie metres. Such a quantit: ne ly Dimensions. Harris. Cooper. 
large even in the extensive operations of Europe, and only 
the abundance, and the easy working of the material lyin g | 
about Trieste, together with the activity of the three con- Diameter of cylinder (inches 16:4 16 
tractors who were accepted in 1870, rendered it possible. | Length of stroke .. at 48 30 
The decline since 1871 is to be explained by the necessity | Clearance(cubic feet)... -1628 156 
of oe fo a longer time, in fact till the loads settle to a Cut-off a of stroke ae 20658 2606 
sound bottom. | Part of stroke completed, at point 
The park of machinery consisted in 1871 of six steam} of release... ae xs # 99148 95103 
dredgers, the two patented systems being the ‘‘ Pater- Part of stroke completed, at point 
noster’’ (@ gaudet), an endless string of buckets likea| ofcompression .. ..  .. 5 84212 
rosary, and the spoon-shaped dredge (Li elbagger & | Number of boilers... ‘a } d 2 
cuiller). One of the former, called the ‘‘ Wall,’’ can | Total heating surface (square feet) 983 983, 
reach a depth of 12 metres. ‘The transport was m 1; ,, grate ” ” 25.4 25.4 
by ten steam tugs (schlepp-dampfern), 100 large and 100; ,, calorimeter ” 44 4.4 
smalier barges, five locomotives working upon temporary | Ratio of heating to grate surface (38.7) Nec 
rails, eight steam cranes, eight ships’ cranes, 500 rubble- os orimeter See ‘ (.173) 173, 
carts, and 200 vehicles, Reais the apparatus required for | Revolutions of engines per minute} 60.1083 84. 
making the Cyclopean blocks. The maximum of hands ‘Temperature of air os 6s 73.72° 67 .393° 
employed upon the works (1871) was about 2000; the mini- | Barometer (inches) as ii 29.46 29.497 
mum (1875) is 200. The divers and blacksmiths receive & | prosewres above the Atmosphere 
little more than the carpenters, who are paid two florins per in Pounds per Square Inch 
diem ; masons and sailors from 1.50 to 2 florins ; and | poijo. é 70.47 70.326 
labourers, at first procurable for 1.10 florins, now cost 1.20. | Inits 6 si Sut ti 64.285 70.051 
(To be continued.) nitial ne Xs ? . 
At point of cut-off... 56.68 57.265 
NOTES ON AN ENGINE TEST.  ronapy aa oan | sue 
Mr. Ricuarp H. Bust, of New York, has communicated | Yean back independent of ; ; 
the following ‘‘ Notes on an Engine Test’’ toour American} eyshion . si. ; MB 586 
contemporary, The Engineering and Mining Journal: | At end of cushion ... 33.597 83.55 
The writer has recently received a copy of the Fifth | ‘Pieniadiade 14.4385 14.453 
Annual Report of the Cincinnati Industrial Exposition, and | “2 aa (14.397) | (14,425) 
has read with great interest the account of the competitive | Hourly Consumption in Pounds. 
test of two automatic cut-off engines, the ‘‘ Harris’ and| Coal... ... ‘si Leg 281.25 812.5 
“Cooper.” This is, so far as the writer knows, one of | Water, by tank ... a | 2186.87 2290.30 
the most thorough reports ever made by a jury appointed Steam condensed, in extreme 
to investigate the claims of rival manufacturers at a local length of steam pipe, approxi- 
exposition. The gentlemen who prepared it are deserving | mately ... Rs ay | sos (30. 
of great commendation, not only for the —— | Water used by engine... ee 2186.87 |(2260.31) 
manner in which they made their experiments, and the Wahun, tr taiester 1694.06 1572.23 
candid spirit which they displayed in discussing the results, | ‘Y®“"» °Y + 191750.) —-«(1653.) 
but also for having presented it in such complete detail, | Steam condensed for work wf (192.1) (163.5) 
that it is easy for any one to check the calculations, and | Total water accounted for by 1694. 1572.23 
verify or disprove the figures given. Some time has been! indicator aie ee be (1942.1) |(1816.5) 
devoted to this verification by Mr. Theron Skeel and the | Per cent. of tank measurement 77.46 68. 
present writer, and they have found themselves unable to} accounted for by indicator ... (88.8) (80.4) 
agree with all the conclusions of the jury. At the same Horee Power 
time, some points have been noticed which it may be well | p44) . 118.932 113.568 
to discuss, with the idea of showing how this fine report Tolteaied es 74 9341 74.9428 
might have been still further improved. The writer, in | yo4 = Zt ae re 65.8901 61.842 
submitting this discussion, appreciates the fact that it is Corrected, b allowing eanse , 4 
much easier to criticise a published paper than to prepare} ”},iction x for Cooper as 
it, and also that there is room for two opinions on many of P Aili 
- - ; : : for Harris, and deducting 5 per 
the questions noticed. It is believed, however, that dis- cont. tor friction of lead 65.8901 | (6.588) 
cussions of methods of testing machinery and computing | patio of corrected net to indic ote 7 ti 
results are generally of value, except when they are main- wer (.8793) (.8889) 
tained on mere frivolous pretexts. In the present case, 7g ES te ne sa * : 
criticism will be of especial value, if it tends to suggest im-| Pounds of Water per Hour. 
—_- ney manner of conducting experiments on | per indicated horse power 29.1836 Geis. 
In the accompanying Table, it is believed that all the data 32.8435 | 36.6471 
necessary for the verification of the matters criticised are Fer ach hesee powee : i (33.19) | (36.55 
given. in this Table, all figures enclosed in parentheses | Per corrected net horse power ...| (33,19) | (83.95) 
have been computed by the writer, the others being taken | Pownds of Coal burned per Hour. 
from the report. This arrangement gives prominence to | Per square foot of grate i (11.1) (12.5) 
those results in which the writer ventures to dissent from 2 ss heating surfac (.572) (.634) 
the conclusions of the jury. at a calorimeter . (128) (142) 
The reader is referred to the original report fora de- Pounds of Wi ‘ 
tailed account of the trials, which lasted eight hours, in | + °“ of ag agree “act 
the case of each engine. Dosing, the trials, he coal con- Pe Coal per Hour, per Pound 
sumed, the water pumped into the boilers, the tempera- . wa 
tures, and the vunlion af the dynamometer were noted, — peer ey 9 of feed “ (7.78) (7,32) 
indicator diagrams being also taken at frequent intervals. Fractio . zi2deg. ... 4 (8.64) (7.98) 
At the conclusion of the economy trials, friction diagrams raction of re co a, See 
were taken, and experiments were made in regard to the} {#8 accounted for by the indi- { | { 14006 15396 
effect of a gradually decreasing steam pressure on the speed — ae in overcoming J (.152) (.157) 


of the engine, the load remaining constant. 

The economy trial of the Harris engine was made be- 
tween the hours of 8.45 p.m., October 3, and 4.45 a.m., 
October 4, 1874. 

That of the Cooper engine was from 4.20 p.m., October 
6, to 12.20 a.m., October 7. 

In looking over the elaborate Tables of observed data, 
and the admirable descriptions of the machinery and ap- 
paratus, it is noticeable that no mention is made of the 
following details, which will generally be considered of in- 
terest and importance : 

Weight of ashes and refuse from coal. 

Length of steam pipe, and whether or not it was pro- 
tected. 

Where steam was obtained for working the feed pumps. 

How jacket of Cooper engine was supplied, and water 
of condensation withdrawn. (Note.—The Harris engine 
was not jacketted). 

The amount of steam condensed in the jacket of Cooper 
engine. 

Whether the cylinder heads of the Cooper engine were 
lagged. 

DISCUSSION OF THE RESULTS. 
I.—It will be seen that the initial pressure in the Cooper 
engine is recorded as being svostinale the same as that in 
the boiler. As this is scarcely ible, under the cireum- 
stances, the record seems to indicate either an error in esti- 
mating the initial pressure, or some fault in the measuring 
instruments. ‘ 

II.—The formula employed by the writer in computing 
the barometric pressure is as follows : 

a in lb. per square inch : 7 “ 

Height of mereury ei emp. 
)x [2 00010085 x ( er Pe) | 


column in inches 





2.03109 














In this expression no correction is applied for the expan- 
sion of the scale, as the kind of barometer employed was 
not specified ; and this may account for the difference in 
the figures in the above Table. It seems proper to add, 
that minute differences of this kind are of no practical im- 
portance, since, if the pressure is computed to the nearest 
tenth of a pound, it will ee well in point of accuracy 
with observed pressures and temperatures taken with the 
ordinary measuring instruments. 


Ill.—The difference in the amount of water used per 
hour, computed by the formula on page 69 of the report, 
probably arises principally from the use of different values 
of the density of steam. ‘Those employed by the writer 
are taken from Tables based on the experiments of Fair- 
bairn and Tate, to be found in the third edition of Porter’s 
** Treatise on the Steam Engine Indicator.’’ It is to be 
observed, also, that the weight of a cubic foot of distilled 
water of maximum density is not quite 62} Ib., as assumed 
in the rt. “The formula referred to above seems to be 
incorrectly printed in the report, and should probably read : 


Vs=(V + V")XD—(V°+V")xD! 
where 
hear fohet wate mand par hour. . ‘ 
=eubi 8 rou piston mr, to the 
instant beg toe nih ia ais 
, V'=eubic feet of clearance and waste room per hour. 
/*=eubic feet swept through by piston per hour, from 
closure of it port to end of stroke. 
D =density of eteam at instant of release. 
D'= density of steam due to counter pressure. 
IV.—The manner of computing the weight of steam con- 
densed per hour is explained below : 
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Work done by expansion —total resistance? overcome 


an total pressure | Fraction of stroke be- \ 


M 
, e to point of cat off } x | fore steam is ent off 
Mean total pressure during stroxe 
The total work due to expan«ion 
above ratio total horse power . & 
The namber of units of heat per hoar equivalent to this 


1.930.000 x (horse power due to expansion 


oo 


The pounds of steam condensed per hour, for the work done 


Equivalent heat, by equation (3 
Latent beat in a lb. of steam at terminal pressure 


The results of these rules are appended 


Harris. Cooper. 
1). Ratio of work done by expansion to 
total resistance overcome 605 534 
( Horse power due to expansion 719 60.7 
}). Units of heat per hour equivalent to 
this work 184,407 155,681 
(4). Lh. of steam condensed per hour for 
the work done by expansion 192.1 163.5 


V.—The true measure of the economic performance of 
an engine is the number of pounds of steam required per 
hour per net horse power. It will be observed that the 
figures given for this item by the writer differ somewhat 
from those in the report. In the case of the Harris engine, 
the difference seems to be due to a numerical error in the 
report. For the Cooper engine, however, the writer has 
computed a different value for the net horse power by 
assaming that the friction pressure was the same as in the 
ease of the Harris engine. According to the experiments 
made by the jury, the observed friction pressures were 

Harris. 
1.8885 

It is stated in the report that the foundation of the 
Cooper engine had settled, and caused the journals to bind. 
Without presuming to question the action of the jury in 
charging the effect of this poor foundation to the engine, 
it may be remarked that one engine is as likely to have a 
good foundation as the other, when set up in a factory, so 
that, for a commercial comparison, the figures given by 
the writer may be more correct. 

VI.—The apparent evaporation per lb. of coal “‘ from and 
at 212 deg.”’ of the boilers used with the Cooper engine was 
0.66 1b. less than that shown by the Harris boilers. In 
the report, this is attributed to the action of ‘‘ patent fuel 
saving grates’ used in the former case. It might have 
arisen from a slight error in measuring the coal consumed 
daring the experiments, or, if all other things were equal, 
it would be inferred that the Harris boilers ‘* primed’ about 
8 per cent. more than those used with the Cooper engine. 
This, if trae, would injure the performance of the Harris 
engine more than 8 per cent 

At all events, it is evident that the neglect to test the 
quality of the steam throws uncertainty upon the compara- 


tive results 
VII.—The calculation, in the report, of the mechanical 
follows 
Units of heat per hour in the steam : 
indicator ation ation )] 
The writer submits the folowing as being, in his opinion, 
indicator : 
= (Lb. of water used per hour, by the indicator.) 
I : 
terminal pressure feed water 
sion.) 
Below are given the results of the calculation : 
g 


Cooper. 
3.8528 


equivalent of the heat in the steam accounted for by the 
Lb. of water used ( Tem. of Latent heat 
)*{ 
the correct expression 
P ( Total heat in 1 lb ) (1 heat in )] 


indicator, seems to be incorrect. The formula used is as 
( per hour, by the evapor- ) +( of evapor- 
Units of heat per hour in steam accounted for by the 
of steam at the 1 lb. of 
+ (Heat per hour equivalent to the work done by expan- 


Harris 
Units of heat per hour, equivalent 
to total horse power 
Units of heat per hour in steam 
accounted for by the indicator 
Ratio of these quantities, being 
fraction of heat imparted by fuel 
(as accounted for by the indi- 
eator), utilised in overcoming re- 
sistance 152 


Cooper. 


304,951 


2,003,207 | 1.859.004 


157 

These figures are not comparative, as one engine had a 
steam jacket and the other not. 

VIIl.—The following formula is given, in the report, for 
determining the necessary cushion pressure in the Harris 
engine 

Ultimate compression pressure in pounds per square inch : 

i Weight of reciprocating x { Mean velocity of piston 

parts in pounds . in feet per second 
Area of piston in square inches 
JO - 5. 35.54. 
202.6 


The following method of calculation seems to the writer 
to be the correct one : 


. | s | 
ny @Xpansion 
(2) . 
, (4) | 
. "g 
, 
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_ Pressure, in pounds per square inch, required to give re- 
ciprocating parts th velocity of the piston, when at half 
stroke, in the time required to make a half stroke : 
Ps ss a Velocity of piston in ft. 
We y olp 
( oe x ( per — when at ) 
es ‘ 2 alf stroke 
Area of piston in} , “Time in sees., required 
square inches to make a half stroke 
900 x 12.6 


anal Sone RAR, 
16.08 x 202.6 x .25 

At the time cushion commences, the forces acting 
are the steam pressure, 3.08 lb., the inertia, which may be 
considered as constant during this distance, and equal to 
13.08 lb., the friction of the engine, 1.89 Ib., and the mean 
cushion pressure, 20.52 ib., approximately. The first two 
forces t to urge the piston forward, and the other two to 
retard it, so that there is a difference of 6.25 Ib. per square 
inch in favour of retardation, which is the excess of cushion, 
and seems toallow a judicious margin. 
IX.—On page 71 of the report is a comparison of the 

2 





performance as determined by the jury, with that of two 





similar engines tested in New York in 1869. This com- 
parison is for the steam used per indicated horse 
pew per hour. The real basis of comparison is the net 
10rse power, and this is given below, from the 30th Annual 
Report of the American Institute : 


Harris. Cooper. 
1874 mi 33.19 33.95 
1869 28.88 29.23 


The quality of the steam was not determined in either of 
these tests, so that the value of the results, both absolute 
and pee eres is somewhat diminished. 

X.—The only difference of much importance between the 
engines tested was the jacket of the Cooperengine. As the 
report does not state the manner in which it was operated, 
nor the amount of steam condensed in it, these experiments 
are not sufficient to determine the effect of a jacket under 
the best conditions, but in so far as anything can be inferred 
from them, they seem to indicate that the use of a jacket 
on a non-condensing engine, under these circumstances, is 
not beneficial.* Ricuarp H, Bust. 





* The results recorded appear to us to show decisively 
that the jacket was not acting.—Eb. E. 
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THE STEAM TRIALS OF HER 
MAJESTY’S SHIPS.—No. V. 
Srx-Hovur TRIALS. 


Tue six-hours’ deep sea trials of Her Majesty's 
ships were established with the view of ascertaining 
whether the speed and power attained during the 
hour or so of the measured mile trial could be kept 
up for six consecutive hours, or, if not, what was 
the loss of power and speed on the longer run. 
Its object has since then been modified in several 
ways, although the manner of conducting it remains 
the same. For example, all ships are not so tried ; 
and the trial is confined now for the most part to 
vessels possessed of some novelty of design or 
equipment. Sometimes, too, when the power deve- 
loped at the measured mile is markedly in excess of 
the contract power, the power required to be 
developed during the six-hours’ trial is limited to 
the amount fixed by the contract. And again, in 
the case of such vessels as the Briton, Thetis, 
Goshawk, and Swinger, additional trials have been 
ordered on which the speed and power were limited 
for experimental purposes to rates far below their 
results at the measured mile. With the exception 
of these last, however, the six-hours’ trials may be 
considered trials of endurance; and undoubtedly 
the testisasevere one. There is also a class of six- 
hours’ trials which, because they are carried out 
under entirely different conditions and for a dif- 
ferent purpose, we shall deal with independently 
under the head of ‘‘ commissioned” trials. 

The six-hours’ trial is carried out in a manner 
closely resembling that adopted at the measured 
mile; indeed it may broadly be described as a 
continuation of that trial, It is intended to be 
carried out under similar conditions as to draught, 
trim, force of wind, and state of sea; it is under the 
management of the same officers ; the same care is 





enjoined in obtaining the information required ; and | 


the same accuracy is insi upon in working out 
the details sent into office, 

If the weather be suitable on the day fixed for 
the trial, the vessel proceeds to sea; and for an 
hour or so the fires are worked into good order and 
the engines carefully examined to insure that 
neither heated bearings nor leaky joints shall bring 
the trial to an untimely end. 

Everything being ready, the ship being well clear 
of the land, and all arrangements made below, the 








trial begins, During the first three hours the ship 
is steered in one direction—probably straight out 
to sea; and then she is turned round and steered in 
the opposite direction —homewards — during the 
next three hours. It is considered that in that way 
the effect of the wind in assisting or retarding the 
ship during the first part of the trial, is neutralised 
during the second part. Should anything occur to 
prevent the ship being steered on a straight course, 
a special note with — is made respecting it 
in the report of trial. 








Whilst however it is of the greatest importance 
that the ship should be steered steadily upon the | 
course she is running, it is immaterial for the pur- | 
poses of the trial to take any notice of the bearings | 
of the land or the set of tides, because the distance, | 
if ascertained at all, is not required to be measured 
over the ground, but simply calculated through the | 
water. 

The six hours of the trial are divided into periods | 
of half an hour each, and all records have reference 
to these intervals. These records are in duplicate, 
and include sets of indicator diagrams, the number 
of revolutions made by the engines, and the quantity 
of coal used during the half hour, the pressure and | 
temperature of the steam at the boilers and also at 
the engines, and the temperature of the atmosphere 
at different parts of the engine-room and stokehole, 
together with any remarks as to the working of the | 
machinery which appear to be called for; and one 
set of these records is given to the Captain of the | 
Steam Reserve at the end of the half hour. 

The actual beginning of the six hours and the | 
termination of the half-hourly periods to the end of | 
the trial are announced by the ringing of the ordi- | 
nary telegraph bell. An officer, having the 
“ official” clock under his care, is stationed on deck | 
to ring out these signals to the engine-room. About 
midway between the bell-ringings, ‘ Indicator 
Jack” and his staff take the indicator diagrams, 
and make all the required records ef temperature 
and pressure. Richards’s indicators are used; they 
are kept in ~~ during the trial; and every care 
is taken to have them correct in themselves, and | 
also that the diagrams shall be quite reliable, The | 
thermometers from which the temperatures are read 
off are each kept in its own place throughout the 
trial, and a few minutes suffice to note down the 
readings on cards previously prepared. 

At the beginning of the trial, that is, at the first’ 








f 


bell-ringing, and at every bell-ringing afterwards, 
the numbers of revolutions shown on the counters 
are noted down. Their successive differences are, 
of course, the numbers made during the successive 
half hours. 

The coal used during the trial is of the same 
quality as that used at the measured mile. If other- 
wise, a special report is made as to the difference in 
quality of the coal actually used. As on the mea- 
sured mile trial, it is usually put on board fresh a 
day or two before the trial, and stowed on the upper 
deck in bags, which are struck down into the stoke- 
hole and emptied in front of the fires as required, 
In respect of determining the quantity of coal used, 
the practice is as follows :—An estimate as nearly as 

ible is made of the quantity of coal on the plates 
in front of the fires at the beginning of the trial ; a 
record is kept of the whole quantity struck down 


levery half hour during the trial ; the quantity left 


on the plates at the final bell-ringing is estimated ; 
and thus, assuming that the fires are as heavy at 
the end of the trial as at the beginning, the quan- 
3, of coal used can be ascertained, 

Ve venture to say it is not easy in such a case, 
nor indeed in any case, to ascertain in this way what 
coal is ; and we are much inclined to think 
that no reliance whatever can be placed on the ordi- 
narily reported results in this respect. When the 
trial is that of a large ship and at full power—as the 
fires have then to be kept in full swing, and the coal 
is being struck down continuously—the error on the 
whole is probably small, even in spite of the ten- 
dency to get the fires light towards the end. But 
when the trial is in a small ship at reduced power, 
a slight difference in the condition of the fires, or a 


' slight mistake in the estimated quantity of coal on 


the plates, will make a considerable difference in the 
final result. 

Those of our readers who have examined the 
half-hourly results in the rough of a number of 
steam trials, may have observed that at the begin- 
ning of the trial there is a settling down, so to s ’ 
to a steady speed and consumption, followed by a 
succession uf results very nearly alike, and, near the 
end of the trial, one or more results quite out of 
keeping with their immediate predecessors, The in- 
termediate results—the ‘‘ steady”—are those on 
which we would rely ; and we would suggest that 
they be the only accepted results on all such trials, 
After all, however, the best arbiter is experience ; 
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Six Hours’ Trial of Her Majesty's Steam Vessel Stemfirst, July 14, 1875. 


Half 
Hours j 


} 
Pressure Vacuum in 


Temperature of 
of Steam. ; 


Steam 





| 
} Fnci 

- ngine At d | Star- 
ingens Room. | Superheater. Cylinders.| board 


31.0 | 30 
5 i © 
: | ‘ | 


No. 





34.0 








Condensers. 


THREE HOURS’ RUNNING. 





Temperature of 
Engine Room. 


i 

| Revolutions of 

| In- 
dicated 


| 


Temperature of 


Temperature of 
Forward Stokehole, 


After Stokehole, Consum ption of 
Coals 





Power. 
Horses.| star. | 
} board. 


} 83 


Counter. 


8. 2106 

. 2128 
2111 
. 2135 
2124 
2144 
2119 
2143 
2114 
2132 
2104 
2122 
2113 


, 82 
2302.82 
2288.32 
2322.30 
2313.53 
7343.11 
2205.01 
2350.11 
2293.54 
2318.04 
2269.06 

| 2293.42 

23.23 | 2306.79 

23.32 | 2321.63 | 


RUNNING. 


84 


23.32 
23.51 
23.26 
23.31 
23.12 
23.17 
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For- 


ward. Mid. 


Aft. Mid, 





78 
83 
81 
82 
82 
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70,20 
70.96 
70.26 
71.08 
70.43 
71.10 
70.38 
71.30 
70.23 
70.96 
70.16 
70.80 
70.27 
7m =! 


2265.43 | 
2299.89 i} ss 
2279.17 |} 
23.25 | 231110 | § 
23.15 | 2281.72 |) 9s 
33.37 | 2315.37 | 

22 | 37 
2331 | 2925.87 |¢ 54 
23.01 |: 
23.12 
23.08 
23.09 
23.11 | 2272.39 | 
23.90 | 2305.97 |} 


23.06 
23.16 
23.18 | 
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. 21 

2103 
. 2130 


POPUPS we wR 


ares 














ee ee 


a 





horse power per hour, 





38 tons 6ewt. 3qrs. 20 lb.; or 3,11 Ib. per indicated 


During the six hours: 

















(Specimen of Headings.) 


Trial of H.M.S, Stemfirst. 


FIVE MINUTE SMOKE FORM. 
Fuut Spzep Tatars; Nor Muasunep Miz. 


Date July 14, 1875. 





Hovr. 


and there can be no doubt but experience, im- 
partiality, and care reduce the errors, even of the 
ordinary practice, to a minimum. 


The Report of Trial is in two parts—one is | 


written on the usual form sent into office after all 
trials made by the Steam Reserve and Dockyard 
officers, and of which a specimen was given on 
page 509. The other, H 408 (see above) enclosed 
in the preceding, is the series of half-hourly records 
of wer, temperatures, &c., obtained during the 
trial; we give both, omitting in the former such 
parts of the form as are not filled in after the six- 
hours’ trial. 

With respect to the speed of the ship during the 
six-hours’ trial, when the trial is at full power, it is 
usual to consider that the mean speed can be calcu- 
lated approximately enough, for purposes of com- 
parison, from the speed of the ship on the measured 
mile trial, by comparing the average number of 
revolutions during the six hours with the average 
number at the measured mile, on the assumption 
that the slip per cent. of the screw is the same. 
When, however, the trial is at reduced power, or 
at a power markedly less than that of the measured 
mile, it becomes necessary to make some allowance 
for the difference of slip per cent. of the screw. 

Although the six hours’ speed of the Stemfirst 
was not materially less than that at the measured 
mile, we have made. the allowance referred to. 
Hence the speed shown on the report of trial is a 
little more than that calculated on the assumption 
that the slip of the screw was the same on both 
trials. 

That is to say, on the trial of the Stemfirst at the 
measured mile the mean number of revolutions per 
minute of both pairs of engines was 72.26, and the 
true mean speed of the ship in knots per hour 
17.534. On the six-hours’ trial the mean number 
of revolutions per minute of both pairs of engines 
was 70.70. Therefore, the result 


Average Smoke as per Number, and Interval without Smoke during the Five 
Minutes ending at the Undermentioned Time. 


5 m. | 10 m. 15 m.| 20 m. 25 m. | 30m. 35 m. 40 m.| 45 m.| 50 m.| 55 m. 60 m. 


Total of Smoke 


and the result would not appear on the face of the 
We have, however, | 


report when sent into office. 


in this case lifted the veil which hides official doings | 


from ordinary mortals, and give our readers the 
benefit of our venture. The Stemfirst was tried (vide 
page 305 ante) on the measured mile at full and half 
power. The results as to revolutions of engines, 
speed* of ship, and speed of screw, are : 
Full Power. Half Power. 
Mean revolutions per minute of 
beth pairs of engines 
Speed of ship in knots perhour 17.534 14.492 
8 of screw in knots per hour 20.145 16.507 
Slip percent} ...  ... we :12.961 12 205 
The difference between the slips per cent. divided 


72.26 59.21 


| 


| 


REMARKS. 











per cent. at full power on the measured mile, we 
have 

12.961 — .0903=12.8707 
the slip per cent, on the six-hours’ trial. 

Whence, after calculating the speed of the screw 
in knots per hour on the six-hours’ trial, 19.710, we 
proceed and obtain 

100 : 100~—12.8707 :: 19.710: 17.173 
the-speed of the ship in knots per hour on the six- 
hours’ trial. 

Another and perhaps simpler way of obtaining 
the same result is the following: Divide the speeds 
on the measured mile trial at full and half power 
respectively by their corresponding mean number 
of revolutions of both engines per minute. We 


by the difference between the numbers of revolutions | obtain what we may call speed coefficients : 


per minute is 
12.961 -— 12.205 __ 
F226-0.21 
It is assumed that the slip per cent. varies at this 
rate for every revolution of the engines between full 
and half power. Whence we multiply the difference 


0579 


between the mean number of revolutions at full | 
power on the measured mile, and that of the six- | 


hours’ trial by this fraction, and we obtain 
(72.26 — 70.70) x .0579=.0903 


the difference between the slips per cent. on these | . 
a at full power on the measured mile and that on the 


| six-hours’ trial : 
! 


two trials, And if we subtract this from the slip 


* In our remarks on that trial wo pointed out (page 235 | 
Add this result to the speed coefficient at full power. 
| We obtain the coefficient corresponding with the 


ante) that the mean revolutions per minute might be obtained 
in two ways, differing slightly | sa each other; and we also 
suggested a correction of the mean speed; but in compilin 
the present report we adhere to the revolutions and spe 
given on the face of the report of trial at the measured mile. 
+ If for “slip” per cent. we substitute “advance” per cent. 

—that is to say, 

Speed of ship in knots per hour 

Speed of screw in knots per hour 
the calculations are more simple, and the result is necessarily 
the same. 


100 


This way of expressing the relation between the speed of 


-242651 
en =+244756 
Assuming that these quotients vary by equal 
quantities for every revolution difference in speed 
from full to half power, divide their difference by 
the difference of the corresponding revolutions per 
minute. 


At full power 
At half power ... 


.002104--13.05=.0001613. 


Multiply the quotient thus obtained by the dif- 
ference between the mean number of revolutions 


0001613 x 1.56=.000252. 


mean number of revolutions per minute on the six- 
hours’ trial : 
242651 + .000252=.242903, 


| which multiplied by the mean number of revolu- 


tions gives the speed in knots per hour on the six- 


| hours’ trial. 


.242908 x 70.70=17.173. 
Each of these methods is based upon the same 


| assumption as to the variation of the slip; each 


the ship and that of the screw—“ advance cent.” —is ‘ 2 ; : 
more easily obtained than “slip per cent.” Lf has the | Presenting it in a different form; and there is no 


great advantage of being in a form adapted to logarithmic | difficulty in showing generally that each leads up to 
computation. We strongly recommend our readers to try it the same result exactly. That result may be ex- 
in any caleulations they may have to make in which slip per pressed in general terms as follows : 

cent. is involved. They will be surprised how much easier it | Let S, #, be the speed in knots per hour, and R, r, 


is tod i rdi li " : : 
“_ Siuhycabae o ‘edd that, aoa or cake +slip | the mean revolutions per minute at full and half 
power respectively. 


per cent.= 100. 


72.26 : 70.70 : : 17.634 : 17.155 
wovld be the mean speed on the six-hours’ trial, if 
the slip per cent. of the screw remained the same. 
But in our report of this trial the speed is said to 
be 17.173, and we proceed to explain how that 
number is obtained. The calculation is made at 
the Admiralty ; seldom by the reporting officers ; 
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eect iors } Report of Trial of Her Majesty's Steamship Stem@rst, 





Foi. Powsr—Six Hovrs. 
July 14, 1875 
Off 


When tried 


a 
wal | 


Wheretried .., < é the Nore 
When last mer ee . —— omg 
orward .., ‘ t. 6in, 
Dreught of water { Aft io na 20 ft. Gin. 
State of masts and yards > — 

- Force .. ows eve eve 2to 
Wind { Direction one ose one Abeam 
State of the sea sos Smooth 
Armament... eee ose po eve Complete 
Quantity of coal on board, including tria! coal... 750 tons 
Description of coal used - nel ove Nixon's navigation 


Maker of engines <A 
Description of engines .., 


— Young and Co. 
Number of cylinders ... ya pa Fe te ca 


Simple, horizontal, rosea condensing 


ast 
“4 
; 
re 
a 
anor 
eee! 
me 
| 
si 
oul 
oost 
' 
os 
1 


Diameter of cylinders ... 70 in. 
Length of stroke eve Sft. 
Load on safety valve ... 36 Ib. 
Pressure of steam in boilers 34.35 Ib. 
Vv in condensers § 5*#tboard 25.45 in 
acuum in condensers d Port ... 26.15 in 
Starboard. Port. 
Highest mean per minute eon 70.80 71.46 
Number of revolutions Mean per minute one eco ae 70.35 | 71.06 
Mean per mile... Not tried 
Mean pressure in cylinders Se =e woot 23.17 23.26 
Nomina! horse power .., | oes | = 
Indicated horse power... 2289.59 2313.80 


| 
Speed of vessel és am Calculated 17,173 knots 
Area of midship section immersed* ose oe 
Displacement*... ost toe . 
Speed? x midship section® 


Indicated horse power F 4 | 
Speed? x displacement}* 


Indicated horse power 





Deseription .., oe one oce ese an | Griffiths 

| Number = = | 2 

| Number of blades in each «| ee 
Sroediler } Diameter ose 18 ft, 2 in. 

ee } Pitch ... sis | 28 ft. 3 in. 

| Length greatest pm | 4 ft. 6 in. 

| Immersion of upper edge | 2 ft. 0 in, 

| Slip per cent® ,., ose eee eco oes ose oe | ° 
Weather barometer . me ae ‘nil ose eas ose ose - ps 29.46 
Time under w < ne 74 hours 
Time at full speed without stopping 6} hours 





Condition of distilling apparatus... ves oe ° Good 
Maker and condition of engine room telegraph ... Wink and Co.~Good 
* To be filled in at the Admiralty. 
TEMPERATURES, &c. 
When Taken. | On Deck. In Engine Room, In Forward Stokehole. In After Stokehole. 
| | | ores SIN TS 

Starb. | Mid, Port. Fore part 82 82 
First half hour of the trial 60 | 83 82 80 { widale Pe 89 83 

| | after part .., 78 81 

| (= part 90 88 
Twelfth half hour of the trial... 61 ; 8 aS 84 Middle =“ oe a 87 

LAfter part  <. 87 84 
———-- 3 = —————— 

Nature of rudder ete ale ott ove one ee ou val Iron—eommon 
Area of rudder in square feet* ... 134.3 


“ Starboard 38. Port 28}. 
Number of tillers or yokes whe pant ous a oat pee mal Two tillers—1 working, 1 spare 
Lengths of tillers or yokes from centre of rudder-head to centre of sheaves, or of pins} Working, 16 ft. 16 in.; spare, 10 ft. 6 in. 


Number of degrees to which the rudder can be put over with ship at rest 


Whether standing parts of tiller ropes are made fast to tillers or to ship's side ...| Ship's side 
Number of steering wheels, and whether single, double, treble, or otherwise | Two; treble 
Whether barrels of wheels are parallel or tapering ibe eve we sind Tapering 
Whether communication between wheels and tillers or yokes is by ropes or chains} Ropes 
Number of turns of rope or chain on the wheels - os ove | Ten 





REMARKS. 
As to performance of vessel, engines, boilers, &.t 

Machinery new. 

The forward main bearing heated a good deal during the latter part of the trial; and the soft metal ran slightly. It has since 
been made good. With this exception the engines and boilers worked in a satisfactory manner; and they are now in all respects 
fit for service at sea. 

The coal used generated steam well. Relative value for steaming, 10; average smoke number, 2.1. No period with smoke. 

Number of furnaces .., ose ove ees one oe 32 

Length of firegrate .., 6 ft. 6 in. 

Breadth of firegrate .., 2 ft. 9 in. 
ose 572 aq. ft. 


K. LAMONT, Chief Constructor of the Dockyard. 
M. Ne.son, Chief Engineer of the Dockyard. 


Area of firegrate, total 
A. Brown, Captain of Steani Reserve. 
@. DonALpson, Chief Inspector of Machinery Afloat. 
E. Farrue, Captain H.M.S. Stemfirst 
G. Hunter, Chief Engineer H.MLS. Stemfiret 


N.B.—Original indicator cards taken during the trial from each engine, top and bottom, ‘are to be attached to this report, and 
placed in a cover, as dirécted by the Controller's Minute of April 7, 1868, 8.8. No. 147, 

A tracing of the screw propeller to be annexed. 

Where the ship is fitted with a hydraulic tiller, a separate form is to be filled up for it, and the pressures of water and steam shown 
by the gauges, are to be recorded, in addition to the information detailed above. 

Any special arrangement of steering gear is to be described on the blank page of this form. 
* This information to be given, when it can be ascertained, by the dockyard officers before the trial. 
+t The remarks as to performance of vessel, engines, and boilers to be oe by « brief statement as to the extent of repair of 
engines and boilers—whether new boilers—or if repaired, for how jong they have been repaired, &c. 





Also let @ be the mean revolutions per minute, | revolutions per minute, not only between the limits 
and z the speed in knots per hour on the six-hours’ | R and r, but also for values of a less than r. 


trial. The smoke numbers are obtained in the same 
—_f Be—r*S } 4+a2f_78-Be | way as on the measured mile trial,* except that the 
~~ (Rr (R-r) Rr(R-r) | intervals are five minutes instead of one minute 


In which the coefficients of @ and a*, consisting | each. A somewhat similar form is used and the in- 
wholly of known quantities constant for any given | structions are printed on the back in the same way. 
ship, may be calculated once for all ; and the formula , The headings are arranged as shown in the specimen 
becomes | on the preceding page; and by comparing it with 
e=Ma+Nat i | the form filled up on the measured mile trial of the 
M and N being constant for that ship, Inthisform Stemfirst, page 304, our readers will see how the 
it may be used for paddle or screw we Sn ay Reve eecmerte ee ‘ eas 
lating the approximate speed corresponding to mean | 





® See page 304 ante. 





« The observations at the time fixed for the 
beginning of the trial continue to the end of the 
trial. ‘The hour last struck is to be inserted in the 
hour column, and a mark 4/ is to be 
number of minutes past the hour when the trial 
begins. The observations are inserted onwards from 
that mark.” 

We have now done with the six hours’ trial 
carried out by the Steam Reserve and Dockyard 
Officers ; and we shall in our next article treat of 
‘‘commissioned” trials carried out by the Engineer 
Officers of the ship. 





ARCHED-RIBS AND SUSPENSION 
BRIDGES, WITH Sage = a AUXILIARIES. 
o. IV. 
By T. Ciaxtow Fipier. 

Tue class of arched ribs and suspension brid, 
which we'have hitherto been examining, has been de- 
fined by the common characteristic of a central hinge. 
To many practical men this feature will appear to 
be a weakness rather than an improvement, and the 
opinions of practical men are always worthy of re- 

. When practice and theory come to opposite 
conclusions, clearly there must be something wrong 
somewhere—as clearly as when the two sides of a 
balance sheet do not nd the mistake is 
generally found on the of theory; not exactly 
that theory is wrong, but some important item has 
been left out. Again, most of the useful improve- 
ments that have been achieved in engineering, have 
proceeded in the first place from the practical side, 
the th of the thing hes been worked out after- 
wards. This lagging behind of rather reminds 
one of the railway engineer who looked on while 
the contractor built his bridges, and pari passu com- 
piled the working drawings, so that he had - 

a very ee set by the time the i 
his order of ure had cer- 


were finished. 
tainly the advan that there could be no dis- 
crepancy between two, but it seems to be rather 
a reversal of the common sense order of things. 
Theory is no doubt the handmaid of practice, but 
her work need not be confined to the verification of 
achieved results, but may sometimes extend to the 
indication of untried improvements. 

To return to our subject, however, the advantage 


or disadvantage of the central hinge can be better 
considered when we have compl our examina- 
tion of the remaining classes of arched rib, 


Class Il. The effect of the hinge may to a 
certain extent be preserved while removing it from 
the centre, where it gives the appearance of weak- 
ness to one pier as in Fig. 11, in which the auxiliary 
a of the suspension bridge is in one continuous 
ength ; the end A is supported and held down at 
the pier, but the end B is so as not to 
receive any vertical force from the pier, the road- 
way being connected to the pier by a short hinged 
flap; the last suspending rod at this end must be 
attached to the chain at least one link from the pier 
(as it always would be). With this arrangement 
the strains are as definite, and within certain limits 
as free from alteration as in Class I., but their values 
are very different, Let us examine, as before, the 
way in which the weight w is carried to the piers 
Aand B, Lets=the whole span AB, y=the dis- 
tance of the weight from the hinge B, and m= 
the distance from the hinge to any point D in the 
girder. The total vertical reaction of the pier A 


will be V = 2 , and at the pier B it will be V, = 
& 


w*—Y, The weight on the short flap may be taken 
s 
as nothing, so the whole reaction of the pier B will 
be exe on the chain, whose vertical strain at both 
A and B will therefore be U=V,=u~2—”. There- 
8 
fore the load brought by the girder upon the pier 
A will be W=V—U=u?2—*, 
? ; 

From this we see that all weights to the right of 
the centre will tend to lift the end of the girder at 
A, and all weights to the left will bring a down- 
ward pressure upon that pier, The chain, as before, 


can only exert, through the ing rods, a 
uniform upward pull upon the = per foot 


lin., and x = #0 gy? 


& 
To find next the bending moment M at any point 
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D in the girder, we have two cases according 
position of w. 


to the | suspension bridges of this class; for most of the | 
examples mentioned under Class I. may be treated | 
so as to brin 


Figs. 17 aud 17a@ represent the suspension bridge 
and braced arch y considered under Figs. 6 and 


1. For w, between A and D, taking the forces to | 
the right, 


them under this class by a slight 6aof Class I., buttransformed intostructures of Class 


modification of construction; and although no bri 


s | IL. by moving the hinge from the cent-e'to the pier B, 


2. For w, between D and B, taking the forces to construction of some very large ones. 


2 
M\= is we (s—y)™ , which is always positive (5) 
2 s 
the left, 
— 3 
M,=W(s—m) + ui? = d 
= w {29—* (s—m) + (s—m)-5—} 
ts s? 


—.,,%-mf[sy—sm+my 


wv 


» 
(v8) 


which is positive when y is greater than 


) 


s§ 8 


=w s—m 


(6) 
3 
ms 

s+m 
less 


negative *” 


have, so far asthe writeris aware, been built upon this | 
| principle, yet the system has been proposed for the | 


The reasoning by which the strains in arched and | 
| suspension ribs of Class I, were deduced from those | 
|in the chain and auxiliary girders of that class is | 
| equally applicable to the case now before us. If the | 
| hinge be moved from the centre, nearly to one Pe 
|or, in other words, if the suspension rib ADB, | 
| Fig. 13, be supported at B by a short inclined link, | 

forming a tangent to the parabolic curve, the vertical | 


reaction V, of the pier B will be exerted through this | 


link, and must therefore be combined with a horizontal 


force H=V, —* a 


z ; and the moments of all 
za 


w. 


| shownin Captain Eads’ arch, Fig. 7a, 


where the bridge is supported by a short link 
forming a tangent to the curve of the member O. 


| The member N is of course continuous at the centre, 


and being braced to the chain O forms with it an 
auxiliary girder which is evidently ill adapted to 
meet the bending moment shown in Fig. 12. The 
strain in both members will be exorbitantly great 
near the centre of the span; and in fact the form 
is so thoroughly bad that it would never be inten- 
tionally perpetrated. 

The aboaniags of bracing the chain or arch on 
the concave instead of on the convex side, and so 
obtaining a parabolic form of auxiliary girder, was 

Class I, and is 
| even more strongly apparent in bridges of Class II. 
| This advantage is secured in the suspension rib 


The greatest negative bending moment at D will the forces produced by the weights , and sz, will | Fig. 18 and braced arch Fig. 18a, which represent in 





Fig 17. 
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therefore occur when the rolling load, of intensity 


. sm 
q, extends from B over a distance z = and 


S- 


the greatest positive moment will occur when only 


the remainder of the bridge, s—z, is covered by the | 


rolling Joad. 
We can find the greatest negative value of M 
from formula (6); the load will be ¢ z, and the dis- 


tance y to its centre of gravity will be — ; 


Therefore M= q2_—"" fs stm _ 
s t 2 s 5 
_,m(s—m) fm_ 
s+m (3 ey 
oMe 2? = (7) 
: 2 8+ ne . 


In the same way it may be shown that the 
greatest positive M has the same value. 

The curve of greatest bending moments thus 
found is given in Fig, 12, with their numerical 
2 2 
values in terms of 2°. or 4 

400 =* : 100 
they are independent of the deflection a of the 
chain they may be used for any structure of Class 
II. That is to say, divide the whole span into 20 
bays ; then the rolling load upon one bay, multi- 
plied by the length of one bay, and by the coeflicient 
given at any point in Fig. 12, will be the greatest 
bending moment at that point in the girder. 

A comparison of these coefficients with those 
given in Fig. 5, shows that the average bending 
moment in this class of auxiliary girders is twice as 
great as in the auxiliary girders of Class. L., and the 
shearing strain in the web will be in about the same 
proportion ; so that by moving the hinge from the 
centre to one pier, we have doubled the weight of 
the girder. 

We can now go on to consider the arched ribs and 


as before; and as 

















| be found to have the values given in formule (5 
| and (6); and if the arch, Fig. 14, be supported at | 
| B by ashort inclined strut forming a tangent to the 
curve, the bending moment M will again have the 
|same value. ‘Thus the arched or suspension rib 
again takes the combined functions of the chain 
and auxiliary girder of Fig. 11. 

Before considering this double duty of supporting 
H and M, it may be well to notice the peculiar way 
in which H is made up by the elements of load in | 
bridges of this class. In Class I. the horizontal 
strain in chain or arch due to any single weight w, | 


was H=w od and is, therefore, proportional to | 
24 

its distance from the nearest pier, and greatest for 

the weight in the middle, as in the vertical ordinates 

of Fig. 16; but in Class II., the horizontal strain is | 


H=w and proportional to the distance of the | 
a 


| 
weight from the pier A, and greatest for the weight | 
at the hinge B, as in the ordinates of Fig, 15. 
The value of H for the full load is the same as before, | 
, but that due to the half load depends upon the | 
position of the load ; if it covers the right half of 
the bridge the strain will be three times as great as | 
when it covers the left half, and it is evident that | 
the effect of a train entering the bridge from the | 
hinged end would be much more sudden than in | 
bridges of Class I. 
1. To keep to our old order of classification, the | 
suspension bridge, Fig. 11, will form the first | 
variety of Class II.; the functions of the chain and | 
girder being kept —— distinct. | 
2. In the second variety there are two members | 
braced together, one of which lies in the curve of 





| the chain, and bears the whole of its proper strain, | 
| while at the same time it forms one flange of the 

| auxiliary girder ; the other member takes simply the | 
| function of the other flange of the auxiliary girder, | 











principle the structure proposed by Mr. Fowler to 
cross the Thames below London Bridge, and which 
Mr. Baker, in “* Long Span Railway Bridges” calls 
a ‘suspended bowstring.” ‘The chain or arch O is 
braced to a horizontal member N extending across 
the whole span like thetie of uboweteinggiotee ; this 
member however does not perform the function of 
tie or strut of a bowstring, but only that of flange to 
the auxiliary girder; and the depth of the latter 
being twice as great as in the examples of Class L., 
we may expect to find that it will carry the greater 
bending moment with little or no greater strain in 
the flanges. 


The strain in N will be Ay =i now the greatest 
if 


M= +9 @C—*) , ™ and the depth d= 4a 
stm 
m (s—m) | therefore the greatest strain 4y= + 
3 
4", ™ | This strain is represented by the 
Sa ttm 


ordinates in Fig. 19, and the numerical coefficients 


are simply the values of the factor _”_ , and there- 


srm 

fore give the proportion of the actual strain to that 
which the member N would everywhere sustain if it 
were part of an ordinary bowstring. The section 
of this member should therefore be greatest at A 
and decrease to nothing at the hinge B. The greatest 
strain produced by the rolling load in the chain O 
will be that due to the full load, because, as in 
Fig. 7a, the depth is sufficient to enable it to take 
its flange duty without any greater strain ; there- 
q#* 


fore the greatest horizontal strain 4) = 


If we now revert for a moment to the form pro.. 
posed in Class 1., under Figs. 9 and 9a, a little con- 
sideration will make it clear that each half rib in 
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Fig. 9 is precisely in the condition of a ‘‘ suspended 
bowstring,” laid in an inclined position, and so far 
as its own rolling load is concerned, the horizontal 
strains due to H and M will be precisely the same 
as in Fig. 18. The straight member N of each half 
rib acts as the suspending link to the bowstring of 
the other half rib. We may, therefore, say that the 


member O takes the function of chain in a sus. | 


pended bowstring of the span 4 = ; , and depth d 


>: and its greatest horizontal strain is, therefore, 


ho = 9-97" ‘The member N, as suspending | duced by the bending moment is in Fig. 9 one-half 


8d 44 
link to the other bowstring, undergoes a maximum 


strain hy = 1” and as the upper member of its 
| a 


: M 
own bowstring, a further strain 4y = —— = 


d 
qe Mm 
(4a b+m wilt 
Its greatest horizontal strain is, therefore, A4x= 


} q & ( m : 

\4a4 aid b+m z 
| As the span 4 is half the span s, the value of M is 
in Fig. 9, one-fourth of what it is in Fig. 18; and 
| as the depth dis half the depth a, the strain pro- 


| of what it is in Fig. 18, and the weight of bracin 
required is in the same proportion, £0 that the me 





WoC reees ma a 

required to meet the bending action of the rolling 
load will be only half as great, while the extra metal 
necessitated by the inclined position of the bow- 
strings in Fig. 9 amounts only to about 14 per cent. 

The strains in the ordinary bowstring and in the 
bridges, re. §, 18, and 18¢ may be found by a 
simple graphi , a8 follows: Take eight times 
the rise or deflection or depth a, and divide it into 
ocd on he sade spun; ale eabtaneems ot eae 

on the whole , thus ascale o 
by which all the strains caused by the rolling load 
may be measured off on the outline drawings of the 
bridges, Figs. 184 and 96. 

Produce A B to C, making B C=A B, erect 
verticals at A, B and C, and upon the last take C D 
=A B. Then: 

1. To find the greatest strain in any bar of the 
chain, produce the line of the baro p to the verticals 
at A and B, and scale O P, 

2. To find the greatest strain in any diagonal m 0, 
or np, scale the length of that diagonal. 

3. To find the greatest strain in any vertical » o, 
scale the length x 0. 

4. To find the greatest strain in the member A B 
of the ordinary bowstring, scale the length AB; 
and to find its greatest strain at any point 2, in 
either of the suspension bridges draw D » through 
the vertical at B, and scale BN; this will give the 
strain due to the bending moment M, to which has 
to be added, for Fig. 9, the strain due to the 
action of A B as suspending link, which is given by 
the length A B. 

We may notice, lastly, that a third variety of 
this class is conceivable, in which the parabolic 
curve of forces would lie in the middle of the depth 
of the rib as in Fig. 20, so that while M remained 
as before the horizontal strain H would be equally 
divided between the two members. If the total 
depth of the structure is the same asin Fig. 18, 
the deflection of the parabolic axis will be only half 
as great, and consequently the horizontal strain H 
will be just twice as t asin Fig. 18. The strain 
in the member O will therefore remain unaltered, 
indeed a little consideration will show that it will 
always have the same value, however great or how- 
ever small H may be. But the member N wiil now 
have as great a strain as if it were the tie of an 


ordinary bowstring, in addition to the strain 7 





given in Fig. 12. 

Now all thatis necessary to bring about this very 
undesirable state of things, is to alter the inclina- 
tion of the suspending link in Fig. 18 and 18a, 
until it forms a tangent to the new parabolic axis 
or curve of forces; and when we come to consider the 
effect of change of form, we shall see that the pro- 
posed bridge, Fig. 18, may be cen § brought into 
this condition by ordinary changes of temperature. 


BLAKE'S STEAM PUMP FOR HYDRAULIC 
PRESSES 


Os page 37 of the present volume we illustrated and de- 
scribed in detail Blake's steam pump now being manufac- 
tured in this country by Messrs. Owens and Co., of White- 
friars-street, E.C., and we remarked at the time on the 
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adaptability of the pump for working at great variations of | girders to their places, the fixing being commenced at the 
speed, and in particular for working at excessively slow | end spams and carried forward to the centre. 
speeds without running any risk of sticking at the end of a| The second large viaduct to which we have referred crosses 
stroke. The good qualities of the pump in this respect have | the Tone valley, about four miles from Wiveliscombe, in 
led Messrs. Owens and Co. to bring out the arrang t four openings of 100 ft. each, at the height of about 90 ft. 
which we illustrate on the preceding page. This arrangement The total length of the bridge is 430 ft., and it is composed 
consists of the steam cylinder of an ordinary Blake pump em- | of wrought-iron lattice girders, &c., similar in construction 
ployed to drive a psir of plunger pumps for supplying water | to those of the Castle Hill viaduct, and weighing altogether 
direct to hydraulic presses without the intervention of an | about 200 tons. From the natural obstacles in the valley 
accumulator. As will be seen, the body of the hydraulic pump it was found to be impossible to use the derrick for this 
is connected direct to the head of the steam cylinder by three | viaduct. and as the line here was straight, the bridge was 
tie-rods, while the two plungers are coupled by a pair of | designed to be continuous over the four spans, and to be 
side rods passing along the side of the pump body, and con- | built on one bank and rolled over, lengths being added piece 
necting the crossheads with which the plungers are fitted. | by piece until the whole reached across. 
Tbe pump valves are disposed at the centre of the pump; The erection was’ successfully accomplished, although 
bedy, as shown. ‘The arrangement is very neat, and the | great difficulty was experienced from the instability of the 
bedplate has merely to carry the cylinder and pumps, it | tipon which the — —- built, and pg continually 
being relieved of all strains due to their working. | slipped from under them during wet weather. 
We had the opportunity lately of examining one of these| The tests to which the viaducts _were subjected were 
pumps when working, and of testing its action under vary-|carefal, the load applied consisting of two heavy 
ing conditions, and we found its performance most satisfac- | broad gauge tank engines and a tender engine, weighing in 
tory. The slightest relief of pressure in the pump delivery | the aggregate nearly 150 tons, or 1} tons per lineal foot for 
pipes corresponding to the use of an increased supply of | single line. The weight of the girders and superstructure 
water was instantly met by an increase in the speed of the | for each — a ee total hey of 214 wg 
sump, while when the demand upon the pumps was made | each bay of 1 . vi weight the maximum de- 
vay nll they still worked steadily at the correspondingly | flection was only } in., and the girders were remarkably stiff 
reduced speed. When the delivery was stopped also, and | and steady under the passing load, recovering themselves 
the pump thus brought to a stand, it at once started in-| immediately on itsremoval. The engineer of the line is Mr. 
stantly on a slight opening of; the delivery, and this inde- | R. Hassard, E.C., and the contractors for the bridges Messrs. 
pendent of the point of the stroke at which the stoppage | C. De Bergue and Co., of London. 
was effected. Altogether the pump serves admirably the 
purpose of a hydraulic pump and accumulator combined, 
and from its saving the expense, &c., of the latter, as well as | MOUCHOT’S SOLAR BOILER, 
its general convenience, we expect to find the arrangement Wer reproduce from our contemporary La Revue Indus- 
we illustrate largely used. | trielle, au illustration on the preceding page, and a descrip- 
secictianin s | tion of an interesting apparatus constructed by M. Mouchot, 
| Professor at the Lycée of Tours. This apparatus is, in fact, a 
VIADUCTS ON THE DEVON AND | solar boiler, and the letters upon the section refer to the 
SOMERSET RAILWAY. | a pee Aisa glass +r B ™ pene ey a —_ 
Tue new line of railway from Taunton to Barnstaple, | envelope, D is a steam pipe, E is a feed pipe, F is a conica 
which forms part of the Bristol and Exeter system, sbebeniis silvered mirror; G G is a spindle around which a motion is 
several engineering features of interest, both in design and | given to the machine from east to west; H is the gearing 
construction, some of which form the subject of the present | regulating - ray omen of <i ~ ages ne the — 
notice. Running, as the line does, at right angles to the | “ G, according to the seasons; I isa safety valve ; is a 
principal valleys and rivers of the district, its construction pressure gauge, and L is a water gauge. 
involved deep cuttings and high embankments, as well as| The construction of an apparatus intended to utilise the 
several tunnels and large viaducts. One of these viaducts | heat of the sun’s rays depends on a more or less perfect know- 
crosses the valley of the river Bray in Castle Hill Park, the | ledge of: 1. The amount of heat produced in a given time on 
seat of Earl Fortescue, whilst the other crosses the valley of | a given surface by solar radiation: 2. The power of re- 
the river Tone near Wiveliscombe. The Castle Hill via- | flection and absorption of the different substances to be em- 
duct is 1050 ft. long, and crosses a deep valley by six open- ployed. According to Ponillet, if the atmosphere did not 
ings of 100 ft. clear span, and on a curve of 30 chains | exist, there would fall per minute, on each square centi- 
ratius. The height from ground level to the top of the pier | metre of the great circle forming the base of the hemisphere 
in the centre of the valley is 90 ft. The superstructure of —— 4 Age Fs quantity ~ —_ ss by the 
this viaduct, which is shown in perspective on page 507, con- | number 1.7633, taking as a uni 1¢ amount of heat re- 
sists of wrought-iron lattice asians 10 ft. ras and 107 ft. quired to raise one gramme of water from 0 deg. to 1 deg. 
6in. long, braced together by horizontal and vertical dia- | In passing through the atmosphere from 21 to 28 per cent. 
gonal bracing of angle iron and flat bars, and the roadway of the heat is absorbed, even in fine weather. Forbes and 
is carried on the top of the main girders by cross girders. | Kaemtz, at the end of long investigations, arrived at the 














The roadway is flanked on either side by a light cast-iron 
handrail of neat design. The permanent way was laid on the 
broad gauge, the line being a continuation of the Great 
Westeru system to Barnstaple ; provision, however, is made 
for conversion to the narrow gauge. The piers and abutments 
are constructed entirely of stone quarried from the neigh- 
bourhood of Castle Hill, and they are founded throughout 
upon the solid rock. 

The erection of the superstructure by means of scaffolding 
being out of the question on account of the great height of 
the viaduct, the contractors for the brickwork, Messrs. C. 
De Bergue and Co, determined to build the girders at the 
bettom of the valley and lift them up singly into their 
places. For this purpose, therefore, they designed and con- 
structed a wrought-iron derrick 120 ft. high. This 
derrick is provided with rollers to traverse it from one 
span to another; each leg is square, and is composed 
of four angle irons, braced together with flat bars and 
tapered off from 2 ft. Gim. at the centre to 1 ft. Gin. at 
each end. The winding machinery is fixed to the foot of 
one of the legs. It consists of a pair of grooved pulleys 
l2in. in diameter, each having four grooves and being 
driven through powerful gearing by a portable engine. The 
chain passes four times round the grooved winding pulleys, 
and is then led over a pulley fixed to the centre of the 
bottom cross girder, then vertically over the pulley at the 
top of the derrick. The main girders of the viaduct, which 
weigh 17 tons each, were each suspended by a sling chain 
at the centre, the lifting chain passing over a movable 
pulley. The derrick when in use was supported by chain 
guys attached to the top and firmly secured to land anchors 
at some distance from the foot of the derrick. Each guy 
was fitted with luff tackle, for regulating the position of the 
head of the derrick whilst the girders were being lifted and 
lowered into position. As soon as a pair of girders had 
been lifted the derrick was traversed to the next span. 
The actual time occupied in lifting each girder was about 
20 minutes. At each of the end spans the tips and the slope 
of the ground prevented the derrick from being traversed to 
the centre of the opening. The girders of these spans were, 
therefore, built on the tip and lifted by means of a derrick 
pole at the abutmen’ end and the iron derrick at the other. 
Phe bracings, cross girders, &c.,. were kept on the perma- 
nent way level until they were carried along the main 


conclusion that the amount of heat which reaches the earth 
jin this climate, is not so great as that named by Pouillet, 
| On the other hand, the experiments of Sir John Herschel, 
| at the Cape of Good Hope, led him to think that the solar 
| heat, striking vertically, gave considerably less heat than 
was assigned at Paris by Pouillet. Probably if the amount of 
| 10 calories be taken for this climate, it will be within the 
mark. The investigation of Melloni demonstrated that 
the quantities of radiant heat transmitted by a sheet 
of glass, diminishes as the thickness of the glass increases. 
If a smoked metal plate be placed under a glass bell, 
the luminous rays will heat the metal, but the rays re- 
flected from the plate will not pass through the glass; 
the black coating possesses to a high degree the faculty of 
absorbing the heat and light rays. Moreover, it resulted 
from the studies of MM. La Provostage and Desains, that 
silver is the best reflector of solar heat, and that a silvered 
mirror reflects about 92 per cent. of the whole. From the 
preceding data it appears to follow that in the construc- 
tion of the solar boiler the apparatus should be placed under 
a glass casing, and silvyered mirrors would be preferred for 
the concentration of the solarrays. The parabolic cylinder, 
and the regular truncated cone, produced by the rotation of 
an isosceles triangle, seem to be the best forms to adopt. 
These conditions have been carried out in the appa- 
ratus of M. Mvouchot. It is composed of three dis- 
tinct parts, the metallic mirror, the blackened boiler, 
the axis of which coincides with that of the mirror, 
and a glass envelope permitting the sun’s rays to reach 
the boiler, but preventing their return. The ratio of the 
heat utilised with the surface thus isolated, increases 
with the extent of this surface. The mirror has the form 
of a truncated cone, with parallel bases, and the generating 
line makes an angle of 45 deg. with the axis of the cone. 
This is the best form that can be adopted, because the in- 
cident rays striking parallel to the axis, are reflected 
normally to this axis, and give a heat area of maximum 
intensity for a given opening of mirror. The reflectors are 
formed of 12 silvered sectors, carried by an iron frame in 
grooves of which they slide. The diameter of opening is 
112.3 in. at the top and 39.3in. at the bottom, giving an 
effective mirror area of about 45 square feet. The bottom 
of the mirror is formed of a cast-iron disc to add weight to 
the apparatus. In the centre of this disc is placed the boiler, 








the height of which is equal to that of the mirror. It is of 
copper blackened on the outside, and is formed of two con- 
centric bell-shaped envelopes connected at their base by a 
wrought-iron ring. The larger envelope is 31.5 in. high, 
and the smaller 19.68 in., their respective diameters are 
11.02 in. and 8.66 in. The water is introdaced between these 
two envelopes, so that it forms a cylinder 1.18 in. thick. 
The amoun! of water does not exceed 4.4 gallons, and about 
one-third of the annular space is left as a steam chamber. 
The inner envelope remains empty; it is furnished on one 
side with a copper pipe leading from the steam chamber and 
connected with the motor by a flexible tube. At the foot 
of the boiler is the feed water tube. The glass 
envelope or bell is 15.75 in. in diameter, and 33.46 in. high, 
the thickness of the glass being .2in. thick. A space of 
nearly 2 in. is thus left between the sides of the glass and 
the copper envelope. 

Thus arranged the apparatus is mounted on an inclined 
axis, the angle of which can be made to change to corre- 
spond with the motion of the sun, and a rotating movement 
of 15 deg. per hour can also be given to it. To effect this 
double object the apparatus is carried on trunnions resting 
on a shaft perpendicular to their axis, and this shaft forms, 
from north to south with the horizon, an angle corresponding 
to the latitude of the Two movements result from 
this arrangement which permit the apparatus to follow the 
course of the sun, since by a half revolution it turns from 
sunrise to sunset, whilst by an annual rotation of 46 deg. 
at most, on the trunnions, it is brought opposite the sun in 
all positions. This double movement is effected by means of 
worm gearing, the first being repeated at half-hour intervals, 
the second every eight days. 

Experiments made with this apparatus at Tours showed 
that in 40 minutes 44 1b. of water were raised from a 
temperature of 68 deg. to 252 deg. anc thence to a pressure 
of 5 atmospheres. In less than 15 minutes, 33 Ib. of water 
of 212 deg. were raised to 307 deg. Finally, in favourable 
weather, 11 Ib. of water have been evaporated per hour. 
The steam generated was employed for driving a pump. 

The inventor of this ingenious apparatus points out 
various uses for which it may be employed, especially in 
warm climates, as, for example, for the distillation of water, 
either on shipboard or in rainless countries, for the manu- 
facture of ice, in connexion with the Carré apparatus for the 
distillation of alcohol, &c., and in the manufacture of sugar. 





MODERN INFERNAL MACHINES. 

Tue recent deplorable catastrophe at Bremerhaven has 
once more drawn attention to the fact that time and money 
still continue to be expended and talent wasted and misap- 
plied in devising the most refined methods of executing the 
most dastardly and diabolical designs. Mechanical skill 
appears to be laid under special contribution in these 
matters, although it can scarcely be doubted that those 
whose skilful hands contrive these cunning devices are 
perfectly innocent of the intended application of their 
see van Ay As far as we at present know, he whose wasted 
life has just been closed by a pistol bullet at Bremerhaven 
employed an apparatus, consisting of a hammer, which was 
to strike a blow on some explosive substance at the end of 
a predetermined time, and which hammer was actuated by 
clockwork. No precise description of the machine has as 
yet been given, although the exact particulars will doubt- 
ad transpire during the judicial inquiry. It is, however, 
by no means improbable that the mechanical arrangement 
will prove to be very much like one which was designed for 
a similar dastardly purpose nearly three years since. As 
stated in the letter of a correspondent, writing over the 
signature of ‘‘ Warhawk,” and which appeared in the 
Times of the 22nd inst., there was at that time a conspiracy 
to ship a quantity of highly insured but worthless goods on 
board one of the Messageries Maritimes Company’s vessels 
either at Bordeaux or Marseilles. With the goods was to 
be shipped an infernal machine, which, at a given time, 
was to explode, cause the destruction of the ship, and bring 
the conspirators their miserable reward. This machine 
consisted of a chest, containing a powerful explosive com- 
pound and an exploding apparatus, The principle of the 
exploder was that of the needle-gun, a needle being driven 
into a primed cartridge, and causing the explosion of the 
whole mass of the compound. 

The mechanism consisted of a needle or striker, set in a 
bolt, at the other end of which was a spiral spring held in a 
tube. When the bolt was forced back into the tube there 
was, of course, a powerful pressure behind it tending to 

ush it outwards and to drive the needle into the cartridge. 
n order to hold the bolt back until the proper moment for 
the discharge had arrived, a catch or stud was formed on it, 
which was made to engage with a horizontal lever, having 
a hammer-shaped head. The lever was connected with 
springs so arranged as to bave a constant tendency to re- 
lease its head from the catch. This ten , however, 
was counteracted by a broad disc of metal which, bein, 
placed close against the lower part of the lever head, held 
it in its place in front of the catch on the needle bolt. In 
the dise was cut a notch sufficiently deep to allow the lever 
head to drop into it when that of the dise was presented 
to it, and so to release the e bolt. The dise was revolved 
by a train of clockwork so — as that the dise should 
travel a given distance in a definite time. The edge of the 
disc was marked with a number of spaces, one repre- 
senting a day, and the would travel through that space 
i . Assuming the dise to be marked into ten 
rtions, and the machine to be required to explode in eight 
, the lever would be set at the eighth mark from the 
notch. The clockwork would then be started, and the disc 
would revolve until, at the end of the eighth day, the notch 
would arrive at the lever head, which would be forced into 
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the notch by its springs. The needle bolt would thus be 
released, and being impelled sharply forwards by the 
powerful spiral spring at its rear would cause the i 
of the cartridge, and so of the whole mass of the e ive 
compound. Thus would be consummated a ca’ phe 
from which it is probable no living soul would escape 
record it. 
_ It is by no means certain that the miscreant Thomas was 
connected with the conspiracy in which this infernal ma- 
chine was to have been used, although circumstances 
favoured the geen that he was. If he was, the pub- 
licity given to the matter at the time and the fact of the 
mechanism of the machine having become known would 
probably cause him to substitute a hammer falling on an 
explosive substance for a needle penetrating a cartridge. 
And the matter would be by no means difficult; for, after 
all, what we have described is little more than a needle-gun 
released by clockwork instead of by hand, and Thomas 
would only have to apply the principle of the cussion 
lock to his apparatus. This is what he probably did, as 
accounts tell us of the table broken by the foree of the blow 
of the hammer when the machine was tried. How the fatal 
explosion came about is not quite 9 possibly it 
never will be made any clearer it is at the time. 
It is to be accounted for on either one of two hypotheses— 
it may have arisen from the premature release of the 
hammer or striker by reason of a derangement of the ma- 
chinery, caused by a violent concussion such as a fall would 
produce ; or it may have been due to the explosion of the 
destructive agent itself from the same cause. The latter 
hypothesis, however, opens up the question of the nature of 
the explosive—whether it was pure nitro-glycerine, or one 
of its compounds, lithofracteur or dynamite. If it was 
nitro-glycerine and it had become crystallised, which will 
ae at a temperature of about 45 deg. Fahr., a very 
moderate concussion would be sufficient to explode it; if it 
was lithofracteur or dynamite, the same temperature would 
only harden it and render it more inert than when in its 
plastic condition. This point was exemplified during some 
experiments carried out with lithofracteur in Wales before 
the War Office Committee on Explosives in February, 1872, 
and which were reported in the Times of the 22nd of that 
month. There, upon igniting a sausage of lithofracteur 
with a capped fuse—the sausage being placed against a 
military stockade—only a portion of it exploded. A second 
attempt met with a similar result, while a third only caused 
the lithofracteur to take fire and burn. The cause of the 
inertness of the compound was the cold to which it had 
been exposed for some hours ona bleak hill top.; This points 
to the conclusion that nitro-glycerine was the agent used, 
for it can hardly be sapposed that proper eare had not been 
taken to make the mechanism of the apparatus strong 
enough to resist the shocks to which transport would expose 
it. Moreover, the enormous and widespread mischief done 
appears to be greater than would have been effected by 
the quantity of dynamite which the box—if the size be 
rightly stated—could contain, but not more than would be 
produced by that bulk of pure ee pg Besides, 
cither lithofracteur or dynamite could have been procured 
on the Continent without exciting suspicion, whereas nitro- 
glycerine could not. The latterarticle, however, is freely 
used in some parts of the United States, and can be readily 
procured. Cireumstances seem to point to ieee 
as the agent which caused such widespread desolation at 
Bremerhaven. 

Other forms of infernal machines have been imported 
into the discussions which have arisen — the Mosel 
catastrophe. Among these is the coal shell and the rat, 
of the tattor of which there are two species. By the 
courtesy of the editor of Iron, we have recently had the 
opportunity of examining one of these coal shells, which 
came into his possession some two years and a half since. 
Weare informed by him that, at the same time, two were 
sent as samples to a large colliery proprietor and coal 
shipper at Cardiff, who was offered any number. It is to 
be borne in mind, however, that the Plimsoll question was 
being warmly agitated at that time, and it is assumed by 
some that these coal shells emanated from some unscrupu- 
lous upholder of the good cause Mr. Plimsoll has in hand, 
with a view of strengthening his case. The coal shell isa 
hollow brass casting, representing a small lump of coal, 
about 5 in. long by 3 in. wide, and 2} in. deep. At each end 
is a hole for clearing out the core of the casting and after- 
wards for filling it with the explosive compound. The 
object of these shells would appear to be not so much the 
destruction of the ship by their direct as by their indirect 
use. They were probably intended to be thrown among 
the coal in the bunkers, and with it shovelled into the fur- 
nace of a steam vessel. There they would explode under 
the boiler, and would probably by such means cause the 
loss of the vessel. It is possible that the intention might 
have been to fill them with some material which would ex- 
plode, either after a certain time or at the high temper- 
ature sometimes present in coal cargoes. But the some- 
what open offer of them to a coal shipper, in the circum- 
stances, would appear to point to so very vague and aimless 
an end that the opinion that they were intended to promote 
the Plimsoll movement y no means unreasonable. 
The coal shells were e carefully moulded from a 
lump of coal, and when blacked readily deceive the eye. 

The “‘rats’’—of which there are two species—are of a 
more vicious nature. One species is intended to operate 
upon iron ships, the other ‘upon wooden ones. The iron- 
ship rat consists of a block of iron known as “ kentledge,”’ 


which roy hole bored into a in —e —_— i toon 
boring tool containing an acid. ‘ 

tool aa lever, with a weight at its outer and this lever 
can work to and fro horizontally in a cat out of the 


top of the kentledge. The lever is, of course, carefully 
boxed in and the surface of the iron d. A con- 
federate is required, who will place the machine in the 
right position—that is, with the bottom of the boring tool 
downwards and on the iron skin of the vessel. Being so 
placed, the rolling of the ship causes the lever to move 





backwards and forwards, and the end of the tool to cut 
inte the ship’s plates, the action bei by the 
acid and slight pressure given to tool 


a a 
spring. ais sold sven tar ber emeoleel » but is 


sure. 
to he wooden-ship rat is a more complex machine, 


and 

sibly more ingenious. It consists of a box, in which ape 
pieeet 9 pete of vertical cylinders, one at each end of the 

x, and spaced‘about pier Pa In the centre, between 
the two, is a horizontal cyli , having a piston working 
in it, the rod passing through a rae Pope The outer 
end of the piston works a ratchet or auger, the 
auger being weighted. ‘The two vertical cylinders are each 
half filled with water and communicate with the horizontal 
cylinder by pipes, each having its own pipe ing to 
end of the horizontal cylinder nearest to it. con- 
sequence is that as the ship rolls the water 
-_ and returns to the vertical cylinders, and, acting 

rst on one side of the pi so 
communicates a reciprocati ion to ton rod. 
This motion is converted into a pie 
weighted a , and in time a hole is poone agha 
— of the by tere: ually fills and may be lost 

fore the seat of t is di 
for the release of the directly the hole has 
bored and the resistance to it removed, when it silent] 
drops through into the sea, Thus the hole is not slenned 
by the augur and the ends of villainy are defeated. Should 
the hole be discovered and the box be examined, there is 
nothing in it, except to a professional eye, to show how the 
hole was produced. Like the iron rat, the water rat re- 
quires a confederate to place it well for its deadly work. Such 
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are some of the devices for Airing effect to one of the foulest | by 
v 


offences against society.—The Times. 


Bearing upon the same subject, and of very startli 
interest, 4 the following letter upon the subject of “ 
Torpedoes,”’ addres 
published yesterday in that journal : 

Sir,—Perhaps a short account by one who is acquainted 
with the origin and object of the coal torpedo, referred to 
in the telegram from your Prussian correspondent in the 
Times of yesterday, may interest some of your readers. 

In the winter of 1863 a Captain Courtenay i 


obtained acid 
from the Confederate War De ent the facilities for 


making some experiments with his coal-castings at Rich- 
mond, Virginia, to be used for collapsing the boilers of the 
enemy’s war vessels and transports by introducing the 
sham coal into the Government coal piles at the various 
United States naval depéts along the coast, and on the 
great rivers in the interior. 

The experiments were so successful that the system was 
finally adopted, and rations were commenced shortl 
after the date of the following letter, which fell into the 
hands of the Federal War Department, in whose possession 
it still remains :— 

‘Richmond, Virginia, Jan. 19, 1864. 

‘* My dear Colonel,—I hope you have received my letters. 
I wrote you two to Mobile, one to Columbus, two to 
Brandon. 

**T have met with much delay and annoyance since you 
left. The castings have all been completed some time. 
and the coal is so perfect that the most critical eye could 
not detect it. The President thinks them perfect, but Mr. 
Seddon will do nothing without Co: action ; 0 
I haye been ged for the past two weeks in getting 
up a Bill that will cover my case ; at least, it has met his 
approval, and will go to-day to the Senate, and thence to 
the House in secret session. 

“It provides that the Secretary of War shall have the 
power to organise a ‘ Secret Service Corps ;’ commission 
enlist, and detail parties, who shall retain former rank and 
pay ; also give such compensation as he may deem fit, not 
to exceed 50 per cent., for public property ——— or 
totally destroyed ; also to advance, when necessary, out of 
the Secret Service Fund money to parties engaging to 
injure the enemy. 

‘* As soon as the Bill becomes law I have nodoubt I shall 
get a suitable commission and means to progress with, and 
that all the appointments you and I have made will be con- 


firmed. 
** Your friend, 
T. E. CouRTENAY. 
“Colonel H. E. Clark, 7th Missouri Cavalry, Major- 
General Price’s Head-Quarters, Arkansas.” 

The torpedoes were irregular iron or steel castings, three- 
eighths of an inch thick, except at the core-hole, which was 
reinforced to allow a thread being turned in it to receive 
the fuse or plug. The models were taken from polylateral 
pieces of coal picked at random from a pile, not 50 large ns 
to require ‘' trimming’’ by the fireman before shovel- 
led into the furnace. The interior was ren smooth 
by centrifugal motion with to reduce the risk of 
explosion by chafing while in the charge. The 
shell being filled closed with a brass » it byt eee 
by means of a string into « boiling mixture of tar, 
pulverised coal—either anthracite or bituminous, which- 
ever was desired to be represented—and a small one 
of resin or beeswax : then _into a bucket of 


water, the result being a of en ara 
of an inch in thickness, which gave the shell, the 


a lump of coal—in smell, and general 
Several of these were d into the U: States 
Government Coal at Fortress Monroe, and led to 


sed to the editor of the Times, and f 
ing 
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of 1812, the British press and the use 
of the rifle by the troops as barbarous, and the 
potest men at long ranges as murderous and inluman. 
The blowing up of Grant’s powder hulk at City Point in 
1864 was not accomplished, as your correspondent 5 


: 
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his 
) of the certainty of the M’Evoy voleanic fase and 
retained the antiquated and exploded system of the clock- 
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In conclusion, I y say that it was p 
mittee of the F assembled 


y : 
1867 to distribute a q ~ hs Beg in the coal 
cellars of Her Majesty's prominent public 
men in London, but was abandoned ion that 
peer eee in London would have Irish mai 
wi  seullery depa 
Iam, Sir, very respectfully, - 
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Mors than eight years ago (vide page 519 of our third 
volume) we illustrated in this journal a form of gas engine 
which was then being shown at the Paris Exhibition 
of 1867, by Messrs. Otto and Langen. The chief pecu- 
liarity of this engine consisted in its having a “ free piston” 
which was shot upwards by the explosion of a mixture of gas 
and air below it, and which during its return stroke com- 
municated motion to the flywheel shaft. The principle 
upon which the engine was constructed was one evidently 
well adapted for utilising an explosive force, and although 
the engine as exhibited at Paris was noisy and defective 
in many of its mechanical details, it attracted much atten- 
tion. Since 1867 many improvements have been made in 
this engine, and it has pow established itself as a very 
useful motor for small powers, very large numbers of such 
engines being at present at work, both in this country and 
on the Continent. Here the manufacture of the Otto and 
Langen engine has been taken up Messrs. Crossley Brothers, 
of Manchester, who have introduced many important im- 
provements in its construction, and it is the engine as now 
made by them that we propose to describe in the present no- 
tice; referring for that purpose to the engravings on the 
present and opposite pages. 

As we have already said, the chief feature of the Otto and 
Langen engine is the “free piston,” and it is this feature 
which distinguishes it from other gas engines in which the | 
shock due to the explosion of the mixture of gas and air 
is imposed upon the connecting rod, crankshaft, &c., lead. | 
ing to many difficulties into which we need not enter here. | 
In the Otto and Langen engine, on the other hand, the piston 
yields to the shock, and the crankshaft, &c., is only sub- 
jected to the steady pull exerted by the piston rod during 
the descent of the piston under the influence of its own | 
weight and the partial vacuum beneath it. The mechanical 
arrangements for carrying out and controlling this mode of | 
action, we shall now proceed to describe. 

Keferring to Figs. 1 and 2, it will be seen that the engine 
has a vertical cylinder C, surrounded by a water jacket D. 
Within the cylinder is a piston A, having a rack for its 
piston rod. The upper end of the cvlinder is open to the 
atmosphere. The rack just mentioned gears with a spur- | 
wheel A’ which is mounted on the flywheel shaft E, but | 
which is not connected to the shaft except through the in- | 
tervention of the clutch E' by the side of it. This clutch 
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| to the arrow shown in Fig. 13, and during this movement 














Rentennail . 
is shown in section in Fig. 2, but its construction will be | 
better understood by reference to the enlarged views, | 
Figs. 18 and 14, which, however, show the clutch for a | 


| different sized engine to that represented in Fig. 2, the | 


spurwheel into which the rack gears being in Figs. 13 and 


| 14 formed around the clutch instead of being placed by the 


side of it. Referring to Figs. 13 and 14 it will be seen 
that there is keyed on the flywheel shaft a disc 0, around | 
which is placed a ring n, there being interposed between the | 
dise and ring three curved wedges p. On their inner sides, 
where they bear against the disc, these wedges are faced 
with leather, while their outer sides are in contact with a 
series of live rollers as shown. When the piston ascends it 
turns the outer ring of the clutch in a direction contrary 


the clutch exercises no grip on the central pulley or dise— 
and the flywheel shaft is thus left free to continus its 





motion in the direction of the arrow. During the down 
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stroke of the piston, on the contrary, the action of the rollers 
on the inclined surfaces, bet ween which they are placed, causes 
the wedges to be forced tightly against the periphery of the 
pulley, and a fresh impulse is thus imparted to the flywheel 
shaft. 

The cycle of operations performed in the working of the 
engine is as follows: First, the piston is raised about one- 
eleventh of the stroke, thus drawing into the cylinder through 
the valve the required charge of gas and air. Next, the 
mixture thus admitted is exploded by a gas jet, when the 
piston is at once shot up to the top of the cylinder. Im- 
mediately afterwards a partial vacuum succeeds the plenum 
below the piston, and the latter then descends, giving 
motion to the flywheel shaft in the manner we have ex- 
plained. As the piston descends the amount of vacuum de- 
creases until during the last portion of the down stroke there 
is again a slight plenum in the cylinder, the weight of the 
piston expelling the waste gases after the explosion 
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Now it is evident, from a consideration of the manner in 
which the engine works, that the strokes made by the piston 
cannot all be of precisely uniform length, nor performed 
in uniform times, and hence it is necessary that the entire 
motion and arrangement for drawing up the piston to 
cause the entry of the gas and air into the cylinder should 
be independent of such variations. The arrangements em- 
ployed will be understood on reference to Figs. 1 to 5. From 
these views it will be seen that there is fixed on the flywheel 
shaft E a spur wheel H, which gears into another wheel G, 
running}loose on the countershaft F. This countershaft is 
made with three light crank arms, K, L, and M, the outer 
crank K being connected by a rod with the slide valve B' of 
the engine. On the side of the wheel G is fixed the ratchet 
wheel J (see Figs. 4 and 5), and on the crank L is mounted 
a spring pawl N, so arranged that it can engage with the 
teeth of the ratchet wheel J. The third crank arm M 
carries on its pin a roller P, which in certain positions 
comes under a bracket Q projecting from the side of the 
piston rod. 

Below the countershaft F is a three-armed lever R, acted 
upon by a spring (not shown), which makes the vertical 
arm of the lever engage with the tail of the pawl N, and 
hence also with the crank arm L, as shown in Fig. 4. 
When, however, the piston is near the bottom of its stroke 
a stud S on the side of the piston-rod engages the end of one 
of the horizontal arms of the lever R, and by so doing 
shifts the vertical arm of that lever on one side, and would 
leave the paw! N and arm L free, were it not that these parts 
are also engaged by another lever moved by the governor, 
this lever being shown on Figs. 4 and 5. The use of this 
governor lever we shall explain afterwards ; for the present, 
however, we shall, to simplify matters, imagine it to be out 
of the way, and shall suppose that the moving aside of the 
vertical arm of the lever R sets free the paw! N. 

This disengagement is effected when the piston is near 
the bottom of its stroke, and as soon as it occurs the pawl 
N engages one of the teeth of the ratchet wheel J. Now 
the ratchet wheel J is, as we have already explained, 
fixed to the wheel G, and this wheel is driven by the wheel 
H on the flywheel shaft, so that the engagement of the 
pawl N with one of the teeth of the ratchet wheel causes 
the countershaft F to revolve with the latter. This rota- 
tion of the countershaft effects two operations, namely, first 
the crank K moves the slide valve B’ and effects 
mission of the gaseous charge into the cylinder and ite subse- 
quent ignition, and the release of the products of combus- 
tion ; and secondly, the crank M, by means of the roller P 
acting on the bracket Q, raises the piston so as to dra 
into the cylinder the gaseous charge in the manner 
have already mentioned. This ascent of the piston in i 
turn removes the pressure of the stud S on the hori 
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arm of the lever R, and the latter actuated by its spring 
then resumes the position in which it is shown in Fig. 5, 
and engages the tail of the pawl N, throwing it out of 
gear with the ratchet wheel J and arresting the counter- 
shaft F after this latter has performed a complete revolu- 
tion. 

Now it is evident that if no provision was made to the 
contrary, the arrangement of gear we have just been de- 
scribing would cause the continuous movement of the 
piston, the descent of the latter being immediately followed 
by the admission of a new charge into the cylinder and its 
explosion and so on. But the power developed by the 
engine—other things being equal—is evidently dependent 
upon the number of explosions taking place in a given 
time, and hence to govern this power the number of explo- 
sions must be controlled. Now it is also evident that the 
gear we have been describing cannot act until the piston 
has descended so that the stud S on the piston rod may act on 
the lever R, and this fact led Mr. Otto to design a mode of 
governing his engine depending upon arresting the descent 
of the piston. As will be seen hereafter, when we explain 
the action of the slide valve B', the exhaust port remains 
open during the whole descent of the piston, and as during 
the greater part of the down stroke there is a partial 
vacuum in the cylinder, there would be an inrush of air was 
it not that there is a clack valve (of course opening out- 
wards) placed in the exhaust pipe. Mr. Otto’s plan con- 
sisted in arranging the governor so that when the speed ex- 
ceeded a certain amount a pressure was exerted on this 
escape valve, and the latter was thus kept closed, bottling 
up the waste gases within the cylinder and preventing the 
complete descent of the piston. On the speed of the Ay- 
wheel shaft falling off sufficiently the pressure on the escape 
valve was removed, the waste gases were discharged, and 



























descent of the piston, but the latter having reached the 
bottom of the cylinder remains there, unless the pawl N 
has been set free by the depression of the governor lever. 
The action of this arrangement is most satisfactory, and 
gives perfect control of the engine. 

We have stated that the rotation of the countershaft F 
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charge the gas into the cavity ) in the valve, in which 
cavity it mixes with the air (admitted as already explained), 
and whence it passes into the cylinder through the port FE. 

We have now to explain bow the ignition of the explosive 
mixture is effected. Referring to Figs 6 and 9, it will be 
seen that a gas pipe J conducts gas to a burner g, and at 
this burner a small flame is kept constantly burning. 
Another small supply pipe K conducts gas to passage K' 
in the casting B, this passage having a small port leading 
from it to the valve face, as shown in Figs. 7 and 9. 

Through this port the gas obtains access by means of the 
recesses A and é (Figs. 7 and 12) to a chamber L of rather 
curious shape formed in the valve, this chamber, when the 
valve is in the position shown by our engraving, also re- 
ceiving a supply of air through the openings M and N 

Figs. 6, 8, and 9). As the gas jet g is perma- 
nently burning in front of the opening M, the gas 
entering the chamber L of course becomes ignited, and 
when the valve makes an upward stroke (after having ad. 
mitted the mixture of gas and air into the cylinder as 
already explained) the chamber L, containing burning gas, 
is brought suddenly in communication with the port E, and 
thas explodes the mixture in the cylinder. The upward 
movement of the valve which effects the ignition in this way 
also, ag will be seen, shuts off the communication between 
the cylinder and the main gas supply. The plan of igniting 
by a gas jet such as is employed on the engine under notice 
is far more convenient than that of using an electric dis- 
charge such as is employed in the Lenoir engine. Where 
the ignition is effected by the electric spark it is necessary 
to place the discharging points some distance apart to avoid 
their becoming connected by the accumulation of oil on 
them, and this distance between the points necessitates the 
employment of a powerful battery with its attendant incon- 
venrences, 

The position in which the valve is shown in our detail 
views is that which it oceapies during the down stroke of the 
piston, and during this period the exbaust port E' communi- 
cates by the cavity &( Figs. 9 and 12, and also shown dotted 
in Fig. 8) with a port / formed on the casting B, and lead. 
ing to the] exhaust opening o. The result of this connexion 
is that as soon as the vacuum within the cylinder changes 
toa plenum during the down stroke, the unconsumed gases 
are discharged, this inrush of air during the vacuum period 
being prevented by a valve opening outwards placed on the 
exhaust pipe. 

The foregoing description of the slide valve and its action 
may perhaps convey an idea of complexity; but in reality 
the valve is merely a single casting with the ports properly 
formed in it, and its action is as simple and regular as 
possible, although rather tedious to explain verbally. 

An improvement recently made in the engine, to which 
we should refer here, is an arrangement of air buffer pro- 
vided to arrest the upward movement of the piston in the 
event of an overcharge of gas and air being exploded in the 
cylinder. In the earlier engines a buffer bar connected 
tu india-rubber springs was employed for this purpose, while 
more recently a cloth roll placed inside the mouth of the 
cylinder under the flange of the entablatare, was substi- 
tuted for the buffer bar. The arrangement of air buffer 
now employed is, however, a still more perfect contrivance, 
and it enables the engine to develop the same power when 
hot as when the cylinder is cold. This, perhaps, is a point 
which requires some explanation. The reason is as follows: 
It is evident, from what we have already stated, that the 
volume of mixed gas and air admitted at each stroke is con- 
trolled by the “ lift” given to the piston. But this volume re- 
maining constant the weight of the explosive mixture taken 
in becomes reduced as the cylinder becomes heated (contact 
with the hot metal causing the expansion of the gas and air), 
and hence the number of units of work developed by the ex- 
plosion becomes reduced also. It is evident, therefore, that 
if the weight of charge admitted when the engine is cold is 
only just sufficient to make the piston fly to the top of the 
eylinder, then when the cylinder is hot the weight of ex- 
plosive mixtere taken in will be insufficient to make 
the piston perform a fall stroke. Bat by the employ- 
ment of an arrangement which will safely arrest the 
piston, even if the latter be propelled upwards by a 
considerable excess of force, it is rendered permissible to 
inerease the “lift” of the piston and thus to take in a 
charge which, when the engine is cold, is in excess of its 
requirements, and which when the engine is hot will enable 
it to develop its full power. Of course the amount of ex- 
plosive mixture admitted to the cylinder can be controlled— 
apart from altering the * lift” of the piston—by partially 
closing the cock on the gas supply pipe, and thus it would 
be possible to adjust the working by partially closing the 
cock while the engine is cold, and opening it as the cylinder 
becomes hot. However, with the efficient air buffer this 
gradual adjustment by hand is not required. 

We have now described the construction of the engine 
under notice, and we must in conclusion say something of 
its performance. Indicator diagrams taken from the engine 
show that at the moment of explosion the pressure on the 
cylinder rises to 100 lb. per square inch, but it falls again to 
about 80 1b. per square inch almost instantaneously, and 
then further diminishes more gradually until by the time 
the piston has reached the end of its rapid up stroke there is 
a vacuum within the cylinder of 20 in. or 22 in. of mercury. 
During the down stroke this vacuum gradually diminishes 
until when about 28 per cent. of the down stroke remains to 
be accomplished, the line of the diagram crosses the atmo- 





spheric line and a slight plenum is formed in the cylinder 
sufficient to force out the waste gases during the completion 
of the descent of the piston. The mean effective pressure 
exerted daring the down stroke is about 7 lb. per square 
inch. To this should be added the pressure due to the 
weight of the piston itself in calculating the indicated 
power. 

In a paper lately read upon this engine by Mr. F. W. 
Crossley, the cost of fuel is stated as not exceeding 1d. per 
horse power per hour, with gas costing 4s. per 1000 cubic 
feet, and this would give a consumption of 21 cubic feet per 
horse power per hour. Considering that these gas engines 
cost nothing when’standing, and can at once be started when 
wanted and stopped when not wanted, it is evident that 
they form economical motors where small powers are re- 
quired. As regards durability also, the evidence which has 
reached us is very favourable, and the very large number 
of these engines now in use goes to prove their satisfactory 
performance. 








BAND SAW FOR HEAVY TIMBER, 

We illustrate by a two-page engraving a band saw for 
heavy timber, constructed by Messrs, Allen Ransome and 
Co., of Stanley Works, King’s-road, Chelsea. The draw- 
ing so clearly explains the arrangement of the machine 
that but little description is necessary. Figs. 1 and 2 are re- 
spectively side and end views of the saw, Fig. 3 is a plan, and 
Fig. 4 is a section through the upper part of the main standard, 
showing the arrangement of the compensating bracket in 
which the upper wheel is mounted. It will be seen that the 
main standard of the machine rests upon masonry founda- 
tions, and that the height of the main standard is 13 ft. 
1} in. The band wheels are 5 ft. 6 in. in diameter, and 5 in. 
broad, and that they are covered with wood around the 
periphery. The lower wheel is driven direct by a 24 in. 
pulley on the main spindle, the speed being 250 revolutions 
a minute, corresponding to a travel of the saw band of over 
4000 ft. per minute. The distance apart of the two wheels can 
be adjusted within necessary limits by the mechanism shown 
in Fig. 4. It will be seen that the upper wheel runs in a 
long bearing in a sliding bracket placed in suitable 
guides in the main standard. A rod with a screw thread 
cut at the upper end is attached, as shown, to the top of the 
bracket. On the upper part of this rod is placed a sleeve, 
as shown, embraced by the forked end of a horizontal 
lever, turning on a bracket cast on the top of the main 
standard, and having at the other end a vertical link 
attached to a horizontal bar, on which slides a weight, as 
shown, to keep the wheel in its proper position. Below the 
sleeve just mentioned, a small worm wheel is placed 
upon the screwed part of the rod, and into this gears a worm 
which can be moved by bevel gearing and a hand wheel, as 
shown. By this means the band wheel can be raised or 
lowered at will, The lower guide block of the saw band is 
carried at the end of a bracket bolted to the standard, and 
the upper one is placed at the end of a long vertical bar, 
which passes through bearings in the end of the horizontal 
brackets also bolted to the main standard. The vertical bar 
is kept in any desired position by means of the screw and 
hand wheel shown in Figs. 1, 2, and 3. 

The timber to be cut is laid upon a racktable, as shown 
in Figs. 1 and 2, supported upon rollers running in brackets 
bolted at short intervals to the foundation timbers. The 
feed arrangement is as follows: At the end of the main 
shaft on which the lower band wheel is mounted, is a disc 
36 in. in diameter (Figs. 1 and 3). This disc drives by 
friction a disc 12 in. in diameter running on a shaft at 
right angles to the main shaft. This latter runs in bearings, 
as shown, in which it is free to slide, so that the small disc 
travels towards the centre of the large one at the end of 
the main shaft; when thus moved the spindle passes 
through the small rigger, 6 in. by 3 in., shown in the plan, 
and which is driven by means of a key and key way in the 
spindle. A belt passes over this rigger to a 24 in. pulley, 
not shown in the drawing, but mounted on a countershaft, 
on the opposite end of which is another pulley, the belt from 
which goes to the pulley driving the feed, in the position 
marked in the plan, Fig. 3, as “ belt forfeed motion.” The end 
of the spindle driven by the 12 in. disc, actuated by the 36 in, 
friction disc on the main shaft, enters a bearing in the ex- 
tremity of the lever forming part of the system shown in the 
plan, Fig. 3, and by which the rate of feed is adjusted. By 
means of the hand lever shown infront of the lower band wheel 
in Fig. 1, the spindle carrying the small friction dise can 
be moved to and fro, the maximum speed attainable being 
given when the various parts are in the position shown in 
Fig. 3, and reduced to nothing if the dise is moved forward 
to the centre of the 86in. disc. The back motion of the 
feeding-table is constant and is given by means of the 
pulley, on the same spindle as the feed pulley, and marked 
in the plan as having a speed of 200 revolutions per minute. 
The feed gearing is shown in Figs. 1 and 2. On the spindle 
carrying the forward and backward pulleys is a pinion 5 in. 
diameter, and with 14 teeth, gearing into a spurwheel 28} in. 


diameter with 100 teeth; on the shaft of this spur wheel are | i 


two pinions 4} in. diameter and with 11 teeth (see Fig. 2), 
and these drive the spur wheels, 12} in. diameter, which gear 
into the rack underneath the table carrying the timber. 


This table, as shown in Fig. 2, consists of two plates, each |. 


18 in. wide, placed with a clear space between them to allow 
of the passage of the saw band. 

In conclusion we may mention that this machine, which 
has been working for some time in Belgium, has given very 





satisfactory results. Itis employed for splitting oak and 
other hard woods, 4 ft. in diameter ; and for similar logs not 
exceeding 30 in. in diameter it is driven with a feed of 
20 ft. per minute, with less waste and power than a circular 
saw doing the same work, From 6000 to 8000 superficial 
feet per day of ten hours can be cut with the machine. j 





STEAM ECONOMY IN PUMPING ENGINES. 
To Tae Eprror or ENGINEERING. 

Sir,—I had uot intended to trespass further on your 
valuable space and expected the above subject to drop after 
the notice with which you favoured my last letter. How- 
ever, as Mr. Davey has now endeavoured to serially confute 
what he terms my claims, but what are more properly only 
suggestions, of ee eer yn by the rotative 
engine, I trust that I may wed to show that there is 
some vindication for them, or at any rate against the way 
in which Mr. ag | assails them. 


1. ae ’ 
that twelve-fold expansion is not so economical of steam as 
a lower grade. It is quite needless for me to do more than 
call attention to this statement, and to the fact that the 
rotative compound pumping i of many well-known 
water works are performing with much economy and suc- 
cess with ten and twelve-fold expansion, and at somewhere 
about the pressure Mr. Davey mentions—in the case of the 
Berlin engines, at a considerably lower pressure. Of course 
proper appliances, jacketting, &c., are supposed and can be 

in either type of engine. 

2. Piston sp It is Mr. Davey who is scarcely logical, 
since he contends against what I did not assert, and My way 
of appearing to controvert me, says exactly what I said 
myself, viz., that the piston s in an engine coupled 
direct to the pump is limited the speed at which the 
pump may be } sao. If he will look at the seventh and 
eighth paragraphs of my letter at page 454, he will find 
that this is just what I call attention to, when inquiring into 
the maximum speed of pamping engine pumps. It is quite 
away from the point to raise a question of tee piston 

, a8 to which I said nothing at all, certainly nothi 
to bring up the remark Mr. Davey makes about geare 
engines. 

3. Clearance. Mr. Davey has achieved an excellent re- 
sult in reducing clearance to half an inch, and is to be con- 

tulated on it. At the same time, I cannot admit him to 

» right in implying that so much as two inches clearance 
is not of some coi uence, at least in a large engine 
arranged to realise high economy, in which the steam ports, 
especially of the low cylinder, should be as short and direct 
as possible. 

4. Pauses. From everything said about this, it is quite 
evident that it is a question depending entirely on the a 
and valves, and, as quite correctly said, necessary to the 
pumps and not to the engine. My assertion that pump 
valyes could be made to allow the continuous and good 
working of pumps from rotative engines is unassailable, and 
is not controverted, except by the allusion to the small 
multiple valves implied to be necessary. This would not be 
with pumps of the largest size ordinary in mines. The in- 
quiry therefore remains for Mr. Davey to answer, whether 
with feed pumps and valves, the non-rotative engine takes 
the full advantage of them, as is done by rotative engines at 
water works. With a constant supply of water and good 
pump work, such a case as that referred to in speaking of 
the Erin colliery engine should not occur, and in cases where 
the water to be pumped from mines is very variable in 
quantity there would be difficulties, but not at all of an un- 
surmountable nature. 

Lastly. I did not imply that the rotative engine could be 
made as cheaply as the non-rotative engine of the same size, 
but merely suggested the cireumstances likely to cause the 
cost of the rotative engine to be less in comparison for an 
actual amount of pumping performed than might at first 
appear. Does not Mr. vey forget that the shaft and 
connecting rod of a pumping engine need not be, and by ex- 
perienced gn gma not, nearly so strong as for an 
engine which; transmits its whole work through these 
parts. Also isit quite fair to compare a omnes rod 
and a number of pieces of valve gear by weight, as the ex- 
pense per pound is not at all the same. 

In coneluding, I thank yon for crediting me with the 
wish to arrive at correct conclusions, and may say that I 
shall have pleasare in finding the question of the better 
type of engine clearly decided in either way. 

I am, Sir, yours respectfully, 
ILLIAM OXFORD. 
25, Fountains-street, Tranmere, Birkenhead, Dec. 24, 1875. 








CarMARTHEN Sewerage Works.—The various con- 
tracts forthese works bave now been completed. Inthe spring 
of 1874 the corporation deci upon taking steps to com- 
plete the sewerage system of the town, and a loan of 50001. 
was obtained from Government the purpose. About 
2} miles of main sewers have since been constructed. The 
sewers are chiefly of brick, ranging from 1 ft. 6 in. circular 


to 3 ft. 9in. by 2 ft. 6 in. “8 
¢ off combined: rainfall 


is effected by frequent shafts, having gratings at the 
wre th and lamphole being also an open 
ventilator. The manholes at the of ance comes pve 
P a , consisting a 
wroug ht- flushing pA ake in a cast-iron frame, 
hich is Sea saddenly igcharget- doa the The 
sewer 

weet ar the town mains, ex- 
cepting in cases w ‘a natural is available. The 
engineer for the works was Mr. R. J. M, Inst, C.E. 
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HYDRAULIC EXPERIMENTS. 

Tue typical ~—— hydraulic engineer is the 
most complacent of beings ; with his shelves loaded 
with old folios and new editions he is prepared to 
face the cross-examination of any awe-inspired 
deputation of spirited inhabitants, with the equa- 
nimity characteristic of the witness who really 
does know all about it, and means to speak the 
truth. There is little excuse required for the cre- 


dulity of the members of the deputation, Works on | ing 


hydraulics by long-forgotten authors can be picked 
a at any book-stall, and if the date happen to be 
somewhere about 1700, and the author as usual 
advances unfailing formule for every imaginable 
case, the general public may well be excused for 
assuming that the mine of information bearing upon 





searches are extended the more will 
—— the disproportion between the vast mountain 
of deductions and the poor little molehill of facts, 
Assume for the moment that our young engineer 
begins by conferring with his ‘ Neville” — which 
is a fair sampleof an English text-book on hydraulics, 
and serves the purpose of our illustration better than 
another, since a new edition has recently been 
called for—and assume further that he is seeking 
the probable mean velocity in an irrigation canal of 
given fall and cross section. 

At the end of his volume he will find convenient 
Tables giving by inspection the very element he 
wants, in inches and hundredths of aninch, He 
may be curious to know to whom he is indebted for 
these very pleasing and conclusive results, and the 
text will inform him that it isto Du Bugt. The 
name will doubtless be already familiar to ourstudent, 
but if he still “asks for more,” and persists in follow- 
ing up the trail, he may be somewhat startled to find 
that the date upon the Tables should be 1785 rather 
than 1575, since it was in the former year that the 
Chevalier Du Buit and the Abbé Bossut published 
their conclusions—which, in many instances, were 
based upon experiments carried out by M. Couplet, 
the engineer of the Versailles water works in the 
almost pre-historic period of 1732. He may ibly 
infer that deductions which have thus held their 
ground for upwards of a century must necessarily 
be sound and trustworthy, but of course the in- 
ference would be entirely wrong. The tabulated 
velocities, though expressed in hundreths of an inch, 
are in reality but the wildest guesses at the actual 
velocities in irrigation canals of ordinary dimensions. 
Colonel Cautley relied upon Du Buaét when he laid 
out the Ganges Canal, and found him but a rotten 
reed, for the water in every instance tore along at 
unexpected velocity, and erosion of the bed and de- 
struction of works followed in its wake, 

Du Buat then must be put upon the top shelf of 
the book-case, and it will be just as well, when the 
steps are there, to carry up every English work in 
which the names of Brinning, Girard, Bossut, 
Prony, Eytelwein, or D'Aubuisson, are continually 
recurring as authorities, against whom no action can 
be taken. In this general clearance Beardmore, 
Downing, Box, and almost every other hydraulic text- 
book compiled by Englishmen will, with more or leas 
hesitation, have been shelved, and the young engineer 
will then be able to form a fair estimate of the con- 


%?/ tribution which his countrymen have made to the 
52} common fund of knowledge concerning the laws 


governing the flow of water. We think we may 


4 | venture to state, without fear of contradiction, that up 


to the present date the science of hydraulics has not 
been materially extended or its progress moe 
ciably accelerated by the labour of any English ex- 
perimenter, 

When M. Bazin presented his rae to the 
Academy of Sciences in 1863, many illusions which 
had almost universally prevailed during the preced- 
ing century were rudely dispelled, and from the mul- 
tiplicity of fresh data the science received a new 


impulse. Perhaps the most important of all the facts 
elicited was the vast and unex influence of 
what may be termed the shiz of the channel upon the 


speed of the current. At the very time when 
ese conclusive experiments were being patiently 
carried out by French engineers, there were not want- 
ing two English engineers of the firat rank in their 
profession to condemn in vigorously sarcastic terms 
the initiators of a series of experiments undertaken 
to ascertain the actual di of pipes made 
of various materials. One of pth sete 
influential critics maintained that “in an engineer- 
i int of view it was perfectly immaterial 
whether the surface were brick, iron, or glass, since 
the resistance in all instances must be the same,” 
ba ys the other one Phaser or bluntness 
assurance added ‘any further experiments 
involved a mere waste of money.” It is rather 
amusing to reflect that the latter gentleman was 
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egg poem set peng tro himself, Gauck- 

, and many others have since with 
view to deduce a comprehensive formula which shall 
include every case, from a street to a migh 
ier The most — of 2 . workers 

ield are perhaps Ganguillet an utter, w 
boriously deduced comparative results have 
reproduced in almost every other but 
own, Mr. Jackson bases some of his 'T u 
Kutter, and so far as we know, that is the 
instance in which the deductions of the latter 
been referred to in an English work. 
tention was first attracted to 

labours ames 9° a notice w 

Proceedings of the Dutch Institution of Engineers. 
Perhaps it is not too late, even now, to induce Mr. 
Forrest to append a full translation of the German 
original in an ensuing volume of the “ 
ings.” Possibly some of our Indian brethren may 
have already translated the memoir; if our 
serves us those of Bazin and Gauckler have 
republished at Roorkee though not at London. 

It is only by thus taking a 
over the whole field that we can fully a 
precise value and, we may venture to national 
importance of the series of hydraulic experiments 
which have recently been so successfully inaugurated 
by Captain C ham, R.E. of the Thomason 
College, Roorkee. We have seen that the contri- 
bution of Great Britain to the general store of know- 
ledge has been perfectly contemptible and unworthy 
of a great nation which in its n works 
has finer opportunities for such than an 
other country on the globe. ‘The prestige of 
cd tha Enghch shonauhi oo pumseeiie 
and the English e tis as yi 
in Continental text-books as was the a 29 policy of 
the country in diplomatic circles bef re-action 
caused by the purchase of the Suez Canal shares, 
To recover their prestige, English engineers must 
pursue an equally icy. 
of hydraulic experiments by the Government engi- 
neers at Roorkee would at once restore the English 
element to every engineering text-book on the 
Continent, where at present it is con y 
ignored. Surely now that a suitable man is found 
in Captain Cunningham to carry out the 
ments ore enone “ rocks — Even Be 
elect to be judged as a nation shopkeepers, 
capesiiniae be justified, as they will return the 
necessary Outlay many times over in a few succeed- 
ng. Lord Salisbury is half an engineer him- 
self, and holds the reins—cannot he be imduced to 
interest himself in the science of hydraulics ? 

Mr, Froude is now conducting for the Admiralty 
one of the most complete series of experiments ever 
yet undertaken by any nation. The laws govern- 
ing the resistance of solids moving through water are 
thus ina ipl ew of boing amare and if Cap- 
tain C _ uaderta ee to de- 
termine we governing water in 
Ste pf eet 

y from our n 
age Ti cee a ii 
ts y 
Cunningham—as will be seen from the summary of 
his report, which we hope to give in our next issue— 
are both novel and in The establishment 
of the principle of “ 
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and of such regularity that the temptation to Captain 
Cunningham to find its equation proved irresistible. 
We do not see what use this equation will serve 
unless it be to enable us to reproduce approximately 
the surface velocity curve in the Solani Aqueduct, 
which can, of course, be better done from the ob- 
servations direct. We have now before us a pretty 
extensive assortment of surface velocity curves. In 
some, as in the instance of the Solani Aqueduct, the 
bank is tangent to the curve, but in others it 
is normal to the same. In one example, where the 
cross section was very similar to that of the Solani 
embankment channel, the bank on one side was 
tangent to the curve, and on the opposite side at an 
angle of 45 deg. nearly. We may add that many 
of the curves we refer to were measured by Mr. 
B. T. Moore, M.A., a highly competent and scientific 
observer, as Captain Cunningham will readily con- 
cede, since he makes use of Mr, Moore’s formule 
in the computation of his areas. 

We differthen from Captain Cunningham—and we 
are glad to say it is the only point on which we 
differ—in thinking that the fact of his surface curve 
being a “ quartic ellipse” is an interesting result of 
the experiments, ‘To us it is no more interesting or 
suggestive than would be the discovery that the 
eurve of Primrose-hill was a true conchoid. We 
wish it were otherwise, and that some short cut 
could be found .to the desired end, but with the 
diagrams before us we cannot but feel that many 
months’ hard work have to be gone through before 
any generalisation can be usefully attempted. It is 
only fair to oe Cunningham to state that he 
attaches no undue importance to the discovery, and 
that in all probability any mathematical work is to 
him rather a pastime than a labour, even though the 
thermometer be at 120 deg. in the shade. 

The Roorkee experiments afford a further con- 
firmation of the fact that the central vertical velocity 
curve is approximately a parabola to within a short 
distance of the bottom. ‘This truth was elicited at a 
very early period in the history of hydraulic science ; 
we remember seeing it recorded in an old German 
tract on hydraulics formerly in Smeaton’s possession, 
and at least 150 years old. 

We are pleased to note that Captain Cunning- 
ham’s preliminary report proves him to be not merely 
a mathematician, but a practical man who will know 
how far he can safely apply his facts in the develop- 
ment of a comprehensive theory. We are not of 
those who contend that every practical suggestion 
of a pure mathematician must be wrong, but we are 
bound to admit that too great faith in theoretical 
deductions unverified by direct gyn some- 
times leads to an undesirable result. An amusing 
instance of this occurred a short time ago at a 
meeting of one of our scientific institutions, when 
the subject under discussion was the marvellous 
speed of one of Thorneycroft’s launches. A de- 
servedly eminent ehipbuilder, well known for his 
persistent and able advocacy of his own theoretic 
deduction that to obtain a certain speed the ship 
must be of a certain minimum length—about five 
times as long as the boat under discussion—was at- 
tempting to show by a reference to the lines of the 
boat exhibited on a diagram hanging on the wall, 
that after all her performance was just as it should 
be. The apoplectic symptoms commonly indicative of 
‘trying to come” what Mr. Weller termed * a kind 
o’ quiet laugh” being alarmingly apparent in Mr. 
Thorneycroft’s countenance, it was suddenly dis- 
covered that the diagram had accidentally been hung 
upside down, and that although the demonstration 
was progressing as well as could be wished, it of 
course implied the assumption that the boat travelled 
stern foremost. 

It would have mattered little had it been otherwise. 
Any one who had not seen the boat at high speed 
might have sat quietly down and calculated her 
‘‘augmented surface” and probable speed in the 
most confident manner, but would afterwards have 
been quite aghast to find that when fairly settled 
down to her work she just lifted her bows clear out 
of the water, showing daylight under the first 6 ft. 
of her keel, so that as far as speed was concerned 
her fine razor-like cutwater might as well bave 
been replaced by a slice off the Popoffka. All en- 
gineering history tends to prove that it is hardly 
safe to make the simplest theoretical deduction in 
hydraulic science. Before Macneill’s experiments 
of some forty years ago it was always assumed that 
the resistance of a vessel moving through water 
would necessarily vary as the squares of the velocities, 


‘The experiments did not bear out this theoretical | da 


deduction, and so contemporary critics did not 





hesitate to throw over the experiments: ‘ Only 
think, gentle readers !” says the Mechanics’ Magazine 
of the day, ‘the illustrious Newton and his immortal 
band of followers taunted with ignorance of the 
first principles of philosophy by John Macneill. Is 
it not as if the beetle were to scoff the eagle for its 
blindness?” Every engineer now knows that we 
need not go beyond Her Majesty's navy to find 
resistances not merely differing slightly from the 
squares of their velocities, but hardly comprised with 
the limits of »' and r+. 

An experienced experimentalist such as Captain 
Cunningham, will of course carefully guard against 
making any such rash assumption as that twice two 
are four. ‘The Royal Commission on Iron Structures 
found when cast-iron bars were in question that 
2x2 was much more like 3 than 4, Mallet ascer- 
tained that the maltiplication table required similar 
amendment in the case of wrought-iron forgings, 
and we have no doubt if the ghost of Herr Mus- 
schenbrock should ever encounter Mr. Lister of the 
Liverpool Docks there will be a very pretty alter- 
cation as to whether the cube of 12 is really 1728 
or only 1000, when pitch pine is concerned. That 
two halves are equal to the whole may be an axiom 
sound enough for Euclid, but not so for the en- 
gineer. If, for instance, he ventured to assume that 
the two halves of a flat steel bar, divided longitu- 
dinally by shearing, are equal in tensile strength to 
the original undivided bar, the conclusion might in 
some instances lead to disastrous results, 

In speaking thus we have no intention to de- 
preciate the labours of mathematicians, but having 
gone through the mill ourselves we know—and in 
this Mr. Froude will bear us out—that an entire series 
of laborious experiments has not unfrequently had to 
be discarded in consequence of the neglect of some 
detail of theoretical insignificance. An unpractical 
scientist and an unscientific practioner are alike un- 
desirable as an experimentalist. The former fixing 
his eyes on some distant eminence moves straight 
ahead until probably he is plunged overhead in a 
morass or quicksand; the latter picks his steps 
— al cautiously enough, but before long un- 

nowingly presents his back to the desired goal. 

Captain Cunningham we feel sure will avoid both 
evils, and take the shortest practical route to the 
point at which he aims. 

A very complete organisation will necessarily be 
required if the hydraulic experiments now com- 
menced be carried on to a fitting completion, and 
doubtless the best practical step woud be to put 
Captain Cunningham in communication with Mr. 
Froude. We think also that some of Mr. Moore's 
ingenious instruments, notably the self-recording 
current direction indicator, one of which is with the 
Arctic expedition, might in Captain Cunningham's 
hands lead to the development of some unexpected 
and valuable results, 

In conclusion we can assure Captain Cunningham 
that his labours will be watched with interest by 
engineers at home, who are glad to find him 
following thus worthily in the steps of his father, 
General Cunningham, now at the head of the 
Archeological Survey of India, and of his uncle, 
Colonel Cunningham, whose loss the literary world 
has within the last few weeks had cause to deplore. 


REGISTRATION OF TRADE MARKS. 

After some months of weary waiting the rules 
and regulations under the Trade Marks Registration 
Act have at length been issued, about forty-eight 
hours before the latest moment for opening the 
oflice. Into the causes of this delay we need not 
enter, and will content ourselves with observing 
that it has been the means of causing very serious 
inconvenience to the public. 

In a former article on the subject we described 
the Act as a simple measure, empowering the Lord 
Chancellor to make rules and regulations, so meagre 
isit. We were not very far wrong, for the rules 
just published are sixty-five in number; they fill 
twenty-seven pages of the size of the Statutes, and 
are about five times the length of the Act itself. 
They are extremely intricate, in many respects 
vague, and they bear indubitable marks of inde- 
cision and hurry at the last moment. For instance, 
the mode in which the application is to be made 
public is not Uistinctly stated, and the authorities 
appear to have made little or no provision for the 
preparation and publication of indexes. The hours 
during which the office is open are not given, and 
there is no notice that it is closed on particular 








ys. 
Some of the rules are so redolent of the Circum- 





locution D ent that they must have been 
drawn by one of the Barnacle family. There is every 
excuse for the Registrar, as he has been imported 
from the Board of Trade, and cannot therefore 
know that the public have been accustomed for the 
last twenty years to very liberal treatment at the 
Patent Office. The very first page of the rules 
states that “fees will not be received in cash. They 
may be paid by a post office order payable to the 
Registrar at the General Post Office, London ; or if 
they exceed five pounds, may be paid by a cheque.” 
When fees are not paid in stamps (as is usual in many 
public offices), cash is almost invariably received, 
and the notion of compelling a person who tenders 
gold to be at the trouble of procuring a post office 
orderis a piece of official impertinence. Forinspecting 
the register it is proposed tocharge a shilling for every 
quarter of an hour, and even that is made rather a 
favour of, for Rule 40 provides that,the Register 
shall be open to inspection “‘ on such days and 
during such hours as the Registrar may from time to 
time determine, not Leing less than three hours on three 
separate days in a week.” We should think not, indeed ! 
The Registrar will soon find that these indexes must 
be open to inspection every day, and without fee, as 
they are at the Patent Office. Office copies of 
documents are charged twopence per folio, but it is 
not stated whether the folio of 72 or of 90 words is 
meant. No charge under this head is to be less 
than a shilling. 

For the purposes of this Act fifty classes of goods 
have been formed. ‘The classification is not parti- 
cularly bad, and would do very well as a guide for 
the arrangement of goods in an exhibition, to which 
indeed it bears a strong family likeness. We will 
venture to predict that the first week’s applications 
will show that the scheme is utterly useless, and 
that the same mark will have to be registered in the 
same class over and over again. 

With these few necessarily somewhat hurried re- 
marks, we take leave of the subject for the present, 
and we advise all owners of fend marks to procure 
a copy of the rules for themselves, and bestow a few 
hours’ study on them. They are, we think, need- 
lessly complicated, and the convenience of the public 
has not been studied as it ought tohave been. The 
hand of the mere lawyer is too plainly visible 
throughout. The Lord Chancellor promised to 
submit the rules in draft to the Associated Chambers 
of Commerce. Had that promise been kept the 
authorities would probably have been saved from 
the necessity of doing what they will have to do 
now, which is to issue a revised edition almost im- 
mediately. 


SANITARY SUMMARY, 1875. 

Tue past year has afforded more satisfactory pro- 
gress in sanitary matters than has yet been known. 
In years past attempts have been made, by partial 
legislation, founded on uncertain data, and called into 
action by some sudden outbreak of disease, to combat 
with the sanitary evils of the kingdom, but the 
success which was arrived at was of an extremely 
limited character, and consequently little benefit 
arose. 

As our readers are aware, sanitary matters in Eng- 
land and Wales are now relegated to the Local 
Government Board. Their last report we noticed 
some time ago, but a few questions as bearing on 
the legislation of the present year may be usefully 
mentioned in this article. The constitution of the 
Board was effected some years ago. In 1872 the 
Public Health Act was passed to extend its powers. 
This Act, however, presented many difficulties of 
detail, so much so,in fact that it could not in many 
cases be carried intoeffect. Consequently, in 1874, 
the Sanitary Law Amendment Act was passed con- 
taining a series of enactments explaining and amend- 
ing the Act of 1872. The first series removed certain 
ambiguities in expression, which had presented ob- 
stacles to the action jof urban authorities, and also 
extended the powers of the Local Government Head 
Board. The second rendered the proceedings 
to be taken against defaulting authorities more effi- 
cacious by enabling the Board to enforce its orders 
. mandamus. ‘The remaining series of enactments 
of 1874 dealt with the constitution of local boards, 
establishing a uniform period f 








or the annual election 
of the members; created greater facilities for ac- 
quiring property ; extended the borrowing powers 
of such 8; arran the audit of their ac- 
counts; the framing of bye-laws, and their execu. 
tion ; while a variety of details were provided 
for, such as the power to close dangerous wells and 
pumps, the prevention of the spread of infectious 
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But despite all these legislative Acts it was found 
that from their number and complex character they 
were »ot easily worked. The Government there- 
fore determined to introduce a measure this year 
for the purpose of consolidating and amending 
all previous Acts. The Act passed after some 
amendments, and now is the law in regard to 
sanitary matters, on which the Local Government 
Board, corporations, local boards, and other sani- 
tary authorities in England and Wales, are for 
the future empowered to act. Its provisions have 
been explained in the present and last volume. It 
would be premature to offer any opinion as to its 
erie es efficacy, but as it was fully discussed 

oth in and out of Parliament, and as the sugges- 
tions thus offered were generally incorporated in 
the Act, it may be assumed that so far as our pre- 
sent knowledge of facts and necessity extends, the 
measure will most probably be of great value. 

Next in importance was the passing of the Act 
for Facilitating the Improvement of the Dwellings 
of the Working Classes, now known as the Artisans’ 
Dwellings Act, In framing this measure regard 
was had to what had been done, especially in Glas- 
gow. The corporation of that city had effected 
enormous improvements in respect to sanitary, 
social, and other matters. Some most disgraceful 
rookeries had been cleared out, new buildings erected, 
and the health and morality of the neighbourhood 
greatly improved. This formed a basis of the new 
Act. Hitherto, while by means of local Acts many 
corporations had the power to carry out such im- 
provements, others could only do so under special 
Acts of Parliament, Not only had they to 
incur the heavy cost, but they had to contend 
with extravagant demands on the part of the 
owners of land required, the legal costs, &c. The 
new Act removes or lessens all these difficulties. It 
places in the power of certain authorities, on the 
advice of their medical officer, to form a scheme for 
improvemant in any locality where such is required 
in a sanitary or cognate point of view. Subsequent 
action is rendered comparatively easy, while various 
safeguards are enacted by which private speculation 
by the authorities is prevented. They may become 
ground landlords, but not builders, the duty of 
erecting the houses being left to contracts with 
private firms willing to lease the ground. But these 
persons must — out building in exact accordance 
with the original “scheme.” Thus public and 
private peculation seem to have been amply pro- 
vided against. 

Omitting a variety of minor measures in con- 
nexion with sanitary legislation, the next question 
of importance was that of the Pollution of Rivers. 
A Bill was introduced to effect this object; but, at 
last, it was withdrawn near the close of the session, 
In the first place, the Government could not pos- 
sibly have had sufficient data on which to found a 
really effective measure. About the middle of the 
year Sir John Hawkshaw was appointed a special 
commissioner to inquire into the state and disposal 
of the sewage of ye got but his report not 
appeared. Lastly, an vr for the best reason, 
the time of Parliament been so occupied as to 
leave no chance for properly discussing so important 
a question. Consequently the Pollution of Rivers 
is left for decision until the session of 1876. 

Such may be taken as a brief summary of the 
sanitary legislation of 1875, except as regards gas 
and water, to which we shall allude in future arti- 
cles. On the whole, the progress made during the 
year has been fairly satisfactory. Much more had 
been hoped for, but it is extremely gratifying to 
find that no sooner had the Artisans’ Dwellings 
Bill been passed than the authorities of London and 
other large towns eagerly embraced its a, 
companies were formed to erect new dwellings, and 
it is more than probable that during 1876, some 
millions of capital will be judiciously invested in thus 
elevating the physical and moral condition of our 
working population. 

We next turn to the Disposal of Sewage. This 
question is, at the end of ]875, just as far advanced 
as it was in 1870, when so many sewage schemes 
were set forth as panaceasof theevil. The whole 
of the sewage of the metropolis still runs into the 
Thames either at Barking or Crossness, having 
been added to in 1875, however, by the opening 
of the western pumping station at Pimlico, the 
sewage of this district being now removed into the 
northern system, and passed on to Barking. In 
the autumn of this year an inquiry was commenced 





a district including Ealing, Brentford, 
&c., as far as Windsor, beside Kingston, Surbiton, 
and other places so far as Cro , Ez , &e. 
Several schemes, fore = Sir — . Bazal- 

tte, were su ut n Fg at t 
eset It is probable, however, that all these 
districts will be united into one, and that pumping 
and irrigation will be resolved on to avoid the flow 
of the sewage into the Thames which is at present 
universal at those places. It will take, however, 
much time to out any such scheme, and, 
meanwhile, the pollution of the river will be con- 
tinued, with little or no effort towards its prevention. 
For it is evident that if the Government should 
adopt any final scheme, the local authorities will 
not exert themselves in the meanwhile to attempt 
even a palliation of existing evils. 

This leads next to the notice of Sewage Schemes. 
These, alas! for the shareholders, are all sud 
nubibus. The Native Guano Company (ABC pro- 
cess), had made sure of Kingston, according to the 
report read at their last annual meeting. But 
from a recent resolution of the Kingston authorities 
resulting from the inquiry just referred to, the com- 
pany is pretty sure not to get the concession of the 
sewage. The Phosphate Company are involved 
in a lawsuit to endeavour to get the restoration of 
some 50,000/. or 60,000/. from the original promo- 
tors. The General Sewage Company have shown 
decided progress, having been successful at Coventry 
and Nuneaton. General Scott’s lime and cement 
process seems somewhat in favour, but uires 
much more extended woe! to establish its prac- 
tical value. Earth and hy 2 osets are steadily pro- 
gressing in use in special localities. In Lancashire, 
&e,, the ash-and-pan closet system finds much 
favour, and has been successful at Rochdale. Cap- 
tain Liernur’s pneumatic system has not yet been 
adopted in England. Recent reports have appeared, 
however, giving favourable results of its adoption in 
Holland. Still this scheme, while of value in some 
localities, would hardly ever be applicable to large 
cities. 

The irrigationists seem to have had no better 
success than the precipitationists. As noticed in 
previous articles, Mr. Hope’s model farm at Barking, 
which he has assiduously worked to prove the 
success of irrigation, has not succeeded of late, 
owing, as he complains, to short quality and quan- 
tity supplied by the Romford authorities, and the 
question has Shi the subject of a Chancery 
suit not yet settled. The sewage farm at 
Croydon has fallen under some complaint, just 
or not, as having been injurious to the health 
of its neighbourhood. In a financial point of 
view we are not aware of a single instance of 
accounts of any sewage farms now existing in Eng- 
land having been produced showing the actual cost, 
charge, profit, or loss based on the ordinary method 
of business accounts. Much has been said and 
written on the question, but accurate statistics have 
yet to be furnished for the first time in each and 
every case. 

In respect to the method of filtration, whether 
upward or downward, intermittent or constant, we 
have had at present no data on the large scale that 
can be relied on. In fact the same objection applies 
to every sewage scheme extant. Promises are 
abundant, but in no case has the promise been 
carried out. For all really practical purposes, we 
are just as far off the solution of the difficulty as we 
were twenty years ago. In this t both engi- 
neering and chemical science have signally failed, not 
because of the fault of science, but of those who 
profess to apply it. We are fully aware that the 
promoters of each scheme may point out isolated in- 
stances in which they have attained a i 
favourable result, but yet we ask, Where is there 
one plan that can possibly be of general benefit ? 

A serious question, therefore, arises in to 
future legislation, and that is incumbent on the 
Government during the session of 1876. Dr, Play- 
fair very wisely a delay for another year, 
and meanwhile plenty of time has been afforded 
discuss the question. The Society of Arts has taken 
the lead in this matter; but those who have at- 
tended its meetings during the present year, while 
showing the greatest unanimity in regard to the ne- 
cessity of a remedy, entirely failed to propound that 
result, The reason is obvious. disposal of 
sewage requires matters to be observed in con- 
nexion with physiology, chemistry, botany, &c., in 
the abstract, and engineering, geological, topo- 
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tioned such loans in 1874 to the extent of 1,457 ,496/.. 
making, with previously sanctioned loans, 
sg wh Ps the / = the /ocal taxation 

oO or urposes is at the 
rate of 16s. 9d. head; et abe the local to 
the general taxation, each person (adult or infant 
is taxed to the extent of 3/. 38, 2d. per head. This 
presents some serious points in regard to the future 
expense of sanitary improvements, the cost of which 
must necessarily be raised by local rates. In some 
localities the engineering and other difficulties may 
be comparatively small, causing only the necessity 
of a moderate loan, while, in other cases, the result 
will be of a very different character, and hence the 
burden of new taxes may di sanitary im- 
provement. The whole matter, in fact, presents 
so many difficulties that it seems. all but impos- 
sible to suggest any satisfactory basis for future 
legislation. 

An im t point, bearing on the water supply, 
will be haha Aarnagesueg of the water-closet 
system. i , on the one hand, stro: 
advocated, and on the other it has been pram A 
objected to as the chief cause of the fouling of 
rivers, ‘Towards the close of December last year an 
important conference was held at the Society of Arts, 
at which the question was fully discussed, as it has 
since been at the meetings of various associations 
during the present year. But of course nothing 
has been determined. It is quite certain, however, 
that where the closet-system has once been intro- 
duced, it will remain permanent, and hence it re- 
mains for engineers and chemists to obviate the 
evils thus created and perpetuated, 

During 1875, the question of house and street 

i has attracted much attention. At t, 
in all our large towns, the majority of the houses 
have direct connexion with the sewers. Conse- 

uently the gases produced in these constantly enter 
the houses to the imminent danger of the inhabitants. 
Improved traps have -been suggested, but we fear 
very few, if any, really good results will follow from 
their use ; in no case can it where metal and earthen 
pipes have to be connected, as it is all but impossible 
to make and maintain these in a sure connexion. 
Of course the great danger arises from the fact that 
the drains are invariably carried underground, 
from the back to the front of the house, to there enter 
the sewers. Any leaky joint thus introduces the 
sewer gases into the house. On a large estate 
now being built over near London for dwellings of 
the working classes, it was intended that the drains 
should be taken from the back of the house, under 
the garden into a sewer situated between the backs 
of the two rows of houses, By this plan it could 
have been — possible for sewer gas to enter 
the ng ee ocal —- overcame common 
sense, secretary of the com: ilding the 
dwellings, was summoned for a ree d pry ta 
laws of the district, and the scheme was thus at 
once extinguished, and the old abominations re- 
newed, The law was too strong for science. 

The ventilation of sewers has also been a question 
of much discussion, and new plans have been pro- 


— and no one plan yet devised has succeeded, 
“ab range 
a 


havi aidan enibinge in tea-ctite oh thes teak. 
y which the gas 

thus diluted with 

constant and sudden flushing 
Such are some brief notices 

interest that have arisen 

to sanitary matters. We have necessarily 

— Ke gi pecs se edn 
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HYDRAULIC EXPERIMENTS. 
Tue typical English hydraulic engineer is the 
most complacent a ings ; with his shelves loaded 


with old folios and new editions he is prepared to | i 


face the cross-examination of any awe-inspired 
deputation of spirited inhabitants, with the equa- 
nimity characteristic of the witness who really 
does know all about it, and means to speak the 


truth. There is little excuse required for the ere-| 1 
deputati 


dulity of the members of the 


on, 
hydraulics by long-forgotten authors can be pegs 


up at any book-stall, and if the date happen to 

somewhere about phen. ane author as usual 
vances unfailing form ‘or every imaginable 

case, the me blic may well be excused for 


assuming t t the mine of information bearing upon . 


| tribution which his countrymen haye made to the |i 
#2} common fund of knowledge concerning the laws 
ie governing the flow of water. We think we may 


425 | 10 the present 


of his results is only limited by the number 
references, After the first disenchantment. there 


will be little peace for him, for the further his 


? 


searches are extended the more preposterous will ion even glass and earthwork if a 
pyre er bomayein remy 6 rg oe oe newta gu me 
ot debenionn 9 the pene Sle ee ein oui of gay oe neg gd 

ume for moment our oung engineer ’ continued together with 
eee by nerve ww his « Neville —— which | well- Siimlanippl investigation, afforded a 
is a fair sam an 


glish text-book on h 

and serves the purpose of our illustration better 
another, since a new edition has recently been 
called for—and assume further that he is seeking |i 
the probable mean velocity in an irrigation eanal of 
given fall and cross section. 

Bes soe a his volume one ee 
Tables giving by i ion very t 
wants, in inches poe pcan er aninch, He 
may be curious to know-to whom he is indebted for 
these very pleasing and conclusive results, and the 
text will inform him that it is to Du But. 
name willdoubtless be already familiar to ourstudent, 
but if he still “asks for more,” and persists in follow- 
ing up the trail, he may be somewhat startled to find 
that the date upon the Tables should be 1785 rather 
than 1875, since it was in the former year that the 
Chevalier Du Buat and the Abbé Bossut published | original 
their conclusions—which, in many instances, were | i 


i 


5 


based upon experiments carried out by M. Couplet, | have the memoir ; if our memory 
the engineer of the Versailles water works in the} serves us of Bazin and Gauckler have been 
almost pre-historic period of 1732. He may possibly | republished at Roorkee though not at London. 

infer that deductions which have thus held their t is only by thus taking a retrospective glance 
ground for upwards of a century must necessarily | over the mo field that we can ee et oat 
be sound and trustworthy, but of course the in-| precise value and, we may venture to national 
ference would be entirely wrong. ‘The tabulated | importance of the series of hydraulic experiments 
velocities, though ex in hundreths of an inch, | which have recently been so inaugurated 
are in reality but the wildest guesses at the actual| by Captain , RE. of Thomason 

ollege, 


velocities in irrigation canals of ordinary dimensions. 
Colonel Cautley relied upon Du Buaét when he laid 
out the Ganges Canal, and found him but a rotten 
reed, forthe water in every instance tore along at 
unexpeoted velocity, and erosion of the bed and de- 
struction of works followed in ita wake. 

Du Buat then must be put upon the top shelf of 
the aenscayre. and it will be just Seach aah the 
steps are there, to carry up every_ ish work in 
which the names of Briimning, Girard, Bossut, 
Prony, Eytelwein, or D'Aubuisson, are continually 
recurring as authorities, against whom no action can 
be taken. In this general clearance 
Downing, Box, and almost every other hydraulic text- 
book compiled ey 9 will, with more or leas 
hesitation, have been shelved, and the young engineer 
will then be able to form a fair estimate of the con- 


venture to state, without fear of contradiction, that up 
date the science of hydraulics has not 
been materially extended or its progress 
ciably accelerated by the labour of any English ex- 
rimenter, 
When M. Bazin presented his to the |i 
Academy of Sciences in 186 
had almost universally prevailed during the - 
ing century were rudely dispelled, and mul. 
tiplicity of fresh data the science received a new 
impulse. Perhaps the most important of all the facts 
lites we Oe ie ee or pad od 
what ma; termed skin channel upon 
speed of the current. At the very time when 
ese conclusive iments were being patiently 
carried out there were not want- 


. 


many illusions which 
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and of such regularity that the temptation to Captain 
Cunningham to find ite equation proved irresistible. 
We do not see what use this equation will serve 
unless it be to enable us to reproduce approximately 
the surface velocity curve in the Solani Aqueduct, 
which can, of course, be better done from the ob- 
servations direct. We have now before us a pretty 
extensive assortment of surface velocity curves. In 
some, as in the instance of the Solani Aqueduct, the 
bank is tangent to the curve, but in others it 
is normal to the same. In one example, where the 
cross section was very similar to that of the Solani 
embankment channel, the bank on one side was 
tangent to the curve, and on the opposite side at an 
angle of 45 deg. nearly. We may add that many 
of the curves we refer to were measured by Mr. 
B. T. Moore, M.A., a highly competent and scientific 
observer, as Captain Cunningham will readily con- 
cede, since he makes use of Mr. Moore’s formule 
in the computation of his areas. 

We differthen from Captain Canningham—and we 
are glad to say it is the only point on which we 
differ—in thinking that the fact of his surface curve 
being a “ quartic ellipse” is an interesting result of 
the experiments, ‘To us it is no more interesting or 
suggestive than would be the discov that the 
curve of Primrose-hill was a true conchoid, We 
wish it were otherwise, and that some short cut 
could be found to the desired end, but with the 
diagrams before us we cannot but feel that many 
months’ hard work have to be gone through before 
any generalisation can be usefully attempted. It is 
pom A fair to Captain Cunningham to state that he 
attaches no undue importance to the discovery, and 
that in all probability any mathematical work is to 
him rather a pastime than a labour, even though the 
thermometer be at 120 deg. in the shade. 

The Roorkee experiments afford a further con- 
firmation of the fact that the central vertical velocity 
curve is approximately a bola to within a short 
distance of the bottom. This truth was elicited at a 
very early period in the history of hydraulic science ; 
we remember seeing it recorded in an old German 
tract on hydraulics formerly in Smeaton’s possession, 
4nd at least 150 years old. 

We are pleased to note that Captain Cunning- 
ham's preliminary report proves him to be not merely 
a mathematician, but a practical man who will know 
how far he can safely apply his facts in the develop- 
ment of a comprehensive theory. We are not of 
those who contend that every practical suggestion 
of a pure mathematician musf be wrong, but we are 
bound to admit that too great faith in theoretical 
deductions unverified by direct experiments some- 
times leads to an undesirable result. An amusing 
instance of this occurred a short time ago at a 
meeting of one of our scientific institutions, when 
the easiest under discussion was the marvellous 
speed of one of Thorneycroft’s launches. A de- 
servedly eminent ehipbuilder, well known for his 
persistent and able advocacy of his own theoretic 
deduction that to obtain a certain —_ the ship 
must be of a certain minimum length—about five 
times as long as the boat under discussion—was at- 
tempting to show by a reference to the lines of the 
boat exhibited on a diagram hanging on the wall, 
that after all her performance was just as it should 
be. The apoplectic symptoms commonly indicative of 
‘* trying to come” what Mr. Weller termed “ a kind 
o’ quiet laugh” being alarmingly apparent in Mr. 
Thorneycroft’s countenance, it was suddenly dis. 
covered that the diagram had accidentally been hung 
upside down, and that although the demonstration 
was progressing as well as could be wished, it of 
course implied the assumption that the boat travelled 
stern foremost, 

It would have mattered little had it been otherwise. 
Any one who had not seen the boat at high speed 
might have sat quietly ro —_ one ow 
“augmented ace” and probable in the 
most confident manner, but would afterwards have 
been quite aghast to find that when fairly settled 
down to her work she just lifted her bows clear out 
of the water, showing daylight under the first 6 ft. 
of her keel, so that as far as speed was concerned 
her fine razor-like cutwater might as well have 
been replaced by a slice off the Popoffka. All en- 
gineering history tends to prove that it is hardly 
safe to make the simplest theoretical deduction in 
hydraulic science. Before Macneill's experiments 
of some forty years ago it was always assumed that 

the resistance of a vessel moving through water 
would necessarily vary as the squares of the velocities. 
The e ts did not bear out this theoretical 


hesitate to throw over the experiments: “Only 
think, gentle readers !” says the Mechanics’ Magazine 
of the day, ‘‘the illustrious Newton and his immortal 
fst principles of philosophy by Jokn Macuall. Is 
first princi i y n 5 
aches if tho bord e were to scoff the eagle for its 
blindness?” Every ser now knows that we 
need not go beyond Her Majesty's navy to find 
resistances not merely differing slightly from the 
squares of their velocities, but hardly comprised with 
the limits of ae o. Seiice ccait ae 
An experi experimentalist such as Captain 
PRecet oe. were will of course carefully guard against 
making any such rash assumption as that twice two 
are four, ‘The Royal Commission on [ron Structures 
found when cast-iron bars were in question that 
22 was much more like 3 than 4. Mallet ascer- 
tained that the multiplication table required similar 
amendment in the case of wrought-iron forgings, 
and we have no doubt if the ghost of Herr Mus- 
schenbrock should ever encounter Mr. Lister of the 
Liverpool Docks there will be a very pretty alter- 
cation as to whether the cube of 12 is y 1728 
or only 1000, when pitch pine is concerned. That 
two halves are equal to the whole may be an axiom 
sound enough for Euclid, but not so for the en- 
gineer. If, for instance, he ventured to assume that 
the two halves of a flat steel bar, divided longitu- 
dinally by shearing, are equal in tensile strength to 
the original undivided bar, the conclusion might in 
some instances lead to disastrous results. 
In speaking thus we have no intention to de- 
preciate the labours of mathematicians, but having 
gone through the mill ourselves we know—and in 
this Mr. Froude will bear us out—that an entire series 
of laborious experiments has not unfrequently had to 
be discarded in consequence of the neglect of some 
detail of theoretical insignificance. An unpractical 
scientist and an unscientific practioner are alike un- 
desirable as an experimentalist. The former fixing 
his eyes on some distant eminence moves straight 
ahead until probably he is plunged overhead in a 
morass or quicksand; the latter picks his steps 
infully al cautiously enough, but before long un- 
owingly presents his back to the desired goal. 
Captain Cunningham we feel sure will avoid both 
evils, and take the shortest practical route to the 
point at which he aims. 

A very complete organisation will necessarily be 
required if the hydraulic experiments now com- 
menced be carried on to a fitting completion, and 
doubtless the best practical step would be to put 
Captain Cunningham in communication with Mr. 
Froude. We think also that some of Mr. Moore's 
ingenious instruments, notably the self-recording 
current direction indicator, one of which is with the 
Arctic expedition, might in Captain Cunningham's 
hands lead to the development of some unexpected 
and valuable results. 

In conclusion we can assure Captain Cunningham 
that his labours will be watched with interest by 
engineers at home, who are glad to find him 
following thus worthily in the steps of his father, 
General Cunningham, now at the head of the 
Archeological Survey of India, and of his uncle 
Colonel Cunningham, whose loss the literary world 
has within the last few weeks had cause to deplore. 


REGISTRATION OF TRADE MARKS. 

After some months of weary waiting the rules 
and regulations under the Trade Marks Registration 
Act have at length been issued, about forty-eight 
hours before the latest moment for opening the 
office. Into the causes of this delay we n not 
enter, and will content ourselves with observing 
that it has been the means of causing very serious 
inconvenience to the public. 

In a former article on the subject we described 
the Act as a simple measure, empowering the Lord 
Chancellor to erules and regulations, so 
is it. We were not very far wrong, for tee sulle 
just published are sixty-five in number; they fill 
twenty-seven pages of the size of the Statutes, and 
are about five times the length of the Act itself. 
They are extremely 





cision and hurry at the last moment. For instance, 
the mode in which the application is to be made 
public is not Uistinetly stated, and the authorities 
appear to have made little or no provision for the 

tion and publication of indexes, The hours 
uring which the office is open are not given, and 
ee ee ee ee 


intricate, in many 
vague, aah tty bua tadhndle: eae’ at tale b 


locution Department 


they ensotd hve pounds, mag be pall Vy 6 tanga” 
ey ve pounds, may id by a cheque.” 
When fese ave sat paid fs stomnge ths ie. coieal Se stat 
public offices), cash is almost invariably received, 
and the notion of compelling a person who tenders 
gold to be at the trouble of procuring a 


may be paid by a post office order payable to the 
Registrar 


; " post office 
orderis a piece of official impertinence. inspectin 
the rogisterit “ee tt ad shilling for aon 


uarter of an hour, and even that is made rather a 
avour of, for Rule 40 provides thatthe Register 
shall be open to in ion **on such days and 
during such hours as the Registrar may from time to 
time determine, not Leing less than three hours on three 
—— days in a week.” We should think not, indeed ! 

e Registrar will soon find that these indexes must 

tion every day, and without fee, as 

they are at the Patent Office. Office copies of 
documents are c twopence per folio, but it is 
not stated whether the folio of 72 or of 90 words is 
meant, No charge under this head is to be less 
than a shilling. 
For the purposes of this Act fifty classes of goods 
have been formed. The classification is not parti- 
cularly bad, and would do very well as a guide for 
the arrangement of goods in an exhibition, to which 
indeed it astrong family likeness. We will 
venture to predict that the first week’s applications 
will show that the scheme is utterly useless, and 
that the same mark will have to be registered in the 
same class over and over again. 

With these few necessarily somewhat hurried re- 
marks, we take leave of the subject for the present, 
and we advise all owners of trade marks to procure 
a copy of the rules for themselves, and bestow a few 
hours’ study on them. They are, we think, need- 
lessly complicated, and the convenience of the public 
has not been studied as it ought tohave been. The 
hand of the mere lawyer is too plainly visible 
throughout. The Lord Chancellor promised to 
submit the rules in draft to the Associated Chambers 
of Commerce. Had that promise been kept the 
authorities would probably have been saved from 
the necessity of doing what they will have to do 
now, which is to issue a revised edition almost im- 
mediately. 


SANITARY SUMMARY, 1875. 

Tue past year has afforded more satisfactory pro- 

eg in sanitary meg A og 0 aod age known. 

n years past attempts have been partial 
Ssadiadlcn. Reancbalieemseanetdins lot and ealledions 
action by some sudden outbreak of disease, to combat 
with the sanitary evils of the kingdom, but the 
success which was arrived at was of an extremely 
limited character, and consequently little benefit 
arose. 

As our readers are aware, sanitary matters in Eng- 
land and Wales are now relegated to the Local 
Government Board. Their last report we noticed 
some time ago, but a few questions as bearing on 
the legislation of the present year may be usefully 
mentioned in this article. The constitution of the 
Board was effected some years ago. In 1872 the 
Public Health Act was passed to extend its powers. 
This Act, however, presented many difficulties of 
detail, on tach bain fant thas 10 could not in many 
cases be carried into effect. Consequently, in 1874, 
the Sanitary Law Amendment Act was passed con- 


be open to ins 





establishing a uniform period for the annual election 
of the members ; facilities for ac- 
q roperty ; borrowing ora 
one bees, the audit of their ac- 
counts; the laws, and their execu- 








deduction, and so contemporary critics did not 


ys. 
Some of the rules are so redolent of the Circum- 
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diseases, and other matters. The operation of the 
Alkali Acts has also been extended. 

But despite all these legislative Acts it was found 
that from their number and complex character they 
were ot easily worked. The Government there- 
fore determined to introduce a measure this 
for the purpose of consolidating and 
all previous Acts, The Act — after some 
amendments, and now is the law in regard to 
sanitary matters, on which the Local Government 
Board, corporations, local boards, and other sani- 
tary authorities in England and Wales, are for 
the future empowered to act. Its provisions have 
been explained in the present and last volume. It 
would be premature to offer any opinion as to its 

robable efficacy, but as it was fully discussed 
th in and out of Parliament, and as the sugges- 
tions thus offered were generally incorporated in 
the Act, it may be assumed that so far as our pre- 
sent knowledge of facts and necessity extends, the 
measure will most probably be of great value. 

Next in importance was the passing of the Act 
for Facilitating the Improvement of the Dwellings 
of the Working Classes, now known as the Artisans’ 
Dwellings Act. In framing this measure regard 
was had to what had been done, especially in Glas- 
gow. The corporation of that city had effected 
enormous improvements in respect to sauitary, 
social, and other matters. Some most disgraceful 
rookeries had been cleared out, new buildings erected, 
and the health and morality of the neighbourhood 
greatly improved, This formed a basis of the new 
Act. Hitherto, while by means of local Acts many 
corporations had the power to carry out such im- 
provements, others could only do so under special 
Acts of Parliament. Not only had they to 
incur the heavy cost, but they had to contend 
with extravagant demands on the part of the 
owners of land required, the jegal costs, &c. The 
new Act removes or lessens all these difficulties. It 
places in the power of certain authorities, on the 
advice of their medical officer, to form a scheme for 
improvemant in any locality where such is required 
in a sanitary or cognate point of view. Subsequent 
action is rendered comparatively easy, while various 
safeguards are enacted by which private speculation 
by the authorities is prevented. They may become 
ground landlords, but not builders, the duty of 
erecting the houses being left to contracts with 
private firms willing to lease the ground. But these 
persons must out building in exact accordance 
with the original “scheme.” Thus public and 
private peculation seem to have been amply pro- 
vided against. 

Omitting a variety of minor measures in con- 
nexion with sanitary legislation, the next question 
of importance was that of the Pollution of Rivers. 
A Bill was introduced to effect this object ; but, at 
last, it was withdrawn near the close of the session. 
In the first place, the Government could not pos- 
sibly have had sufficient data on which to found a 
really effective measure, About the middle of the 
year Sir John Hawkshaw was appointed a special 
commissioner to inquire into the state and dis 
of the megs Glasgow, but his report 
appeared. tly, an wg for the best reason, 
the time of Parliament been so occupied as to 
leave no chance for properly discussing so important 
a question. Consequently the Pollution of Rivers 
is left for decision until the session of 1876. 

Such may be taken as a brief summary of the 
sanitary legislation of 1875, except as regards gas 
and water, to which we shall allude in future arti- 
cles. On the whole, the progress made during the 
year has been fairly satiat actory. Much more had 
been hoped for, but it is extremely i to 
find that no sooner had the Artisans’ Dwellings 
Bill been passed than the authorities of London and 
other large towns eagerly embraced its provisions ; 
companies were formed to erect new dwellings, and 
it is more than probable that during 1876, some 
millions of capital will be judiciously invested in thus 
elevating the physical and moral condition of our 
working population. : 

We next turn to the Di lof Sewage. This 
question is, at the end of }875, just as far advanced 
as it was in 1870, when so many sewage schemes 
were| set forth as panaceas of theevil. The whole 
of the sewage of the metropolis still runs into the 
Thames either at Barking or Crossness, having 
been added to in 1875, however, by the opening 
of the western pumping station at Pimlico, the 
sewage of this district being now removed into 
northern and passed on to Barking. 
the autumn of this year an inquiry was commenced 


not 





its prevention, 
For it is evident that if the Government should 
adopt any final scheme, the local authorities will 
not exert themselves in the meanwhile to attempt 


even a palliation of existing evils, 
This leads next to the notice of Schemes. 


These, alas! for the shareholders, are all sud |i 


nubibus, The Native Guano Company (ABC pro- 
cess), had made sure of n, ing to the 
report read at their last annual meeting. But 
from a recent resolution of the Kingston authorities 
resulting from the inquiry just referred to, the com- 
pany is pretty sure not to get the concession of the 
sewage. The Phosphate Company are involved 
in a lawsuit to endeavour to get the restoration of 
some 50,000/. or 60,000/. from the original promo- 
tors. The General Sewage Company have shown 
decided progress, having been successful at Coventry 
and Nuneaton. General Scott’s lime and cement 
process seems somewhat in favour, but requires 
much more extended inquiry to establish its prac- 
tical value. Earth and are steadily pro- 
gressing in use in special localities. In Lancashire, 
&e., the ash-and-pan closet system finds much 
favour, and has been successful at Rochdale. Cap- 


tain Liernur’s pneumatic system has not yet been |i 


adopted in England, Recent reports have appeared, 
however, giving favourable ts of its adoption in 
Holland, Still this scheme, while of value in some 
localities, would hardly ever be applicable to large 
cities. 

The irrigationists seem to have had no better 
success than the precipitationists. As noticed in 
previous articles, Mr. Hope's model farm at Barking, 
which he has assiduously worked to prove the 
success of irrigation, has not of late, 


owing, as he complains, to short quality — i 


tity supplied y dleons Romford authorities, 
question has become the subject of a Chancery 
suit not yet settled. The sewage farm at 
Croydon has fallen under some complaint, just 
or not, as having been injurious to the health 
of its neighbourhood, In a financial point of 
view we are not aware of a single instance of 
accounts of any —- farms now existing in Eng- 
land having been produced showing the actual cost, 
charge, profit, or loss based on the ordinary method 
of business accounts. Much has been said and 
written on the question, but accurate statistics have 
yet to be furnished for the first time in each and 
every case. 

In respect to the method of filtration, whether 
upward or downward, intermittent or constant, we 
have had at present no data on the large scale that 
can be relied on. In fact the same objection applies 
Promises are 


to every sewage scheme extant, 

abundant, but in no case has the promise been 
carried out. For all ee we 
ane juan Se ot ts Stee So eee i oo 
were twenty years ago. is respect engi- 
seoring anil cbensidatedensh iinet signally failed, not 


because of the fault of science, but of those who 
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has been effected, not only here, but abroad. It is 
evident that ite our largely increased knowledge 
we are only beginning to the difficulties that 
the entire subject presents, Our efforts must there- 
fore be odic in their action until engineering 
and chemical science suggest some definite and prac- 
tical plan, and the authorities shail have sufficient 
wisdom and determination to carry it out. 


THE CENTENNIAL INTERNATIONAL 
EXHIBITION OF 1876.—No. XIL 
By J. M. Wi1so0n, Philadelphia. 

THE MAIN EXHIBITION BUILDING*—con/inned. 

Tue four main entrances have the openings on 
the first floor, finished with arches between the 
piers. ‘These arches and the ornamental and face 
work above the brickwork up to the level of the 
foot of the second story balustrade, including the 
caps of the brick piers and cast-iron intermediate 
columns, are made of galvanised iron and zinc. At 
the corners and angles of the main entrances and 
towers the building is finished with octagonal 
turrets, extending the full height from the ground 
level to above the roof, those on the towers being 
surmounted by flag-staffs, and all others by the 
national eagle. The bases of these towers for a 
height of about 7 ft. are of cast iron, but above that 
galvanised iron. 

No, 24 galvanised iron i; used for all plain sur- 
faces, and No. 26 for panels and ornamental work, 
The galvanised ironwork is securely attached to 
timber framing and blocking, which are in turn 
firmly fastened to the iron framework or skeleton of 
the building. All ornamental details too delicate to 
be formed in galvanised iron, trophies, emblems, 
&e., are made in the best Lehigh zinc, none lighter 
than No, 13. 

The walls of the building above the brickwork 
and also above the galvanised ironwork in the main 
fronts, are composed of timber framing and glazed 
sashes, the lower sashes being fixed, and the upper 
sashes, shown on the elevations by circles, movable, 
swinging on centre pivots at the sides, and capable 
of being opened or shut at pleasure by means of 
cords operated from the ground floor. ‘The upper 
central portion of the main fronts is divided into 
three deeply recessed arches, above which is an 
arched colonnade, the latter being crowned in the 
ceutre by a trophy. The finish of this portion of 
the work is of timber and glass, the same as the 
other outside walls. 

The flooring on the ground level consists of 14 in. 
yellow pine plank, not exceeding 8 in. in width, 
dressed on the upper side, and resting upon hemlock 
or spruce sills 3in. by 8in. section, placed 2 ft, 
apart, centre to centre, and laid the flat side down, 
firmly bedded on the earth, the spaces between 
them being also filled with earth and well rammed. 

Longitadinal sills 3 in. by 12 in. section are placed 
between the cap-stones on _ on the inner lines of 
columns, laid on edge under the flooring to afford 
additional stiffness at these points for any partitions 
that may be erected for exhibition purposes. This 
method of flooring was adopted on account of its 
great safety in case of fire, not allowing it to spread 
underneath. Boxes are provided underneath at con- 
venient intervals, with covers level with the floor, 
for sweepings. ‘The flooring in upper stories for 
offices and galleries, and in the towers, is laid with 
1} in. pine flooring boards, not over 6 in. in width, 
tongued and grooved and dressed on both sides. 
The upper story floor joists are 3 in. by 14 in. in 
section placed 16 in, between centres, The main 
entrances have ceilings lined over the vestibules, 
retiring-rooms, and stairways with yellow pine 
ceiling boards seven-eighths of an inch thick. 

The roof purlins are of spruce 3 in. by 14 in. 
section, fastened to the rafters by purlin fasteners 
of angle iron rivetted to the rafter and bolted to the 

arlins. The purlins on low roofs and the floor 
Cosmset estan floor are dressed for painting. The 
roof sheathing is of spruce boards | in, thick, not 
over 8 in. wide, dressed to a smooth surface on 
upper side, and laid closely together. 
uvre ventilators and skylights framed of t -mber, 
with glazed sashes, are placed in continuous lengths 
over the nave, side galleries, and central aisles, and 
in shorter lengths over the central portion of the 
building. ‘The sashes in the louvres are arranged to 
open and close for ventilation 8, being hang 
on central pivots at the sides and provided with an 
apparatus operated by cords from the ground floor, 





* Bee the two- engravings published with our 
numbers of August 20, November 19, and December 17 
respectively ; also the views on page 480 ante. 





the same as arranged for the ventilation sashes in the 
sides of the bui * s 

‘The exterior cornices of the building are finished 
with white pine mou all those on the outside 
face of the building, and visible from the ground 
below, being provided with balustrades, flag-stafis 
over the main colamns, and hies over all 
entrance doors. The sashes throughout the build- 
ing are of white pine, and made ]? in. thick. In 
addition to the iron stairways in the towers, eight 
stairways of wood are introduced, one at either 
side of the four main entrances. Four of these 
stairways extend from the ground or first floor to 
the second floor, and four from the ground floor to 
the roof. Where they are open, and also on the 
upper floors, around stair wells, and around the 
central openings on the different floors of the 
towers, a walnut hand-rail 5 in. wide is placed, sup- 
ported by turned ash balusters 2}in. in diameter. 
The spaces under the — at the east main 
entrance are fitted up as ticket offices, with the 
necessary windows and shelves. ‘The entrance and 
exit doors along the sides of the building are double, 
opening by sliding sideways, and are made of two 
thicknesses of 1}in. material, panelled below and 
glazed above. 

Offices for Foreign Commissions are intended 
along the sides of the building in the side aisles in 
close proximity to the products exhibited, as many 
of the 24ft. spaces being partitioned off for the 
purpose as may be required, and offices for the ad- 
ministration may be placed in the ends of the 
building and on the second floor. All partitions 
between main supporting columns on ground floor 
are made 12 ft. high, and those on second floor 8 ft. 
high, except in the cases of retiring rooms and 
vestibules, when they extend the full height of 
the story. ‘The partitions are of timber, consist- 
ing of studding Jin. by 4in. section placed 16 in. 
apart, with 4in, by 4in. section hext to iron 
columns and door jambs, lined on each side with 
matched boards of uniform width of 6 in., dressed, 
tongued, and grooved, and finished with base strips 
and capping. ‘The doors in partitions are 34 ft. by 
8 ft. opening on first floor, 3} ft. by 74} ft. on 
second floor, and are made of 2 in. material, 
panelled, and in certain cases moulded on each side. 
All entrance and exit sliding doors are hung upon 
6 in. sheaves with 2} in. by gin. wrought-iron rail, 
and are provided with two bolts at bottom and 
padlock and hasp, one master key fitting all locks. 
The doors in partitions have 6in. mortise four- 
tumbler locks with master key. 

The entire roof of the building is covered with 
first quality I. C. roofing tin, all the necessary 
cornices, gutters, &c., being formed in the best 
manner, particular attention being paid to work on 
inside roofs to the tin connexions with galvanised 
iron, and to all gutters in valleys, &c., so as to insure 
thoroughly water-tight work in every respect, and 
entirely prevent any leakage during the Exhibition. 
Five conductors 4 in. square connect with a tile pipe 
system of drainage under the building, and are pro- 
tected for a height of 4 ft. above the floor by cast- 
iron conductors or guards around them. 

The Main Building is furnished with a supply of 
gas for policing purposes only it not being the 
present intention to open the Exhibition at night. 
An § in. main is laid through the centre of the build- 
ing from Elm Avenue to the Art Gallery. Other 
mains, 6 in. and 4 in., are laid parallel to the four 
faces of the building outside connecting with the 
8 in. main on the north and south sides, and forming 
a complete circuit around the building. ‘The supply 
of gas for the central portion of the building, that 
is, the central towers and offices, is taken directly 
from the 8 in. main, while the east and west wings 
are supplied from the 6 in, mains and the offices, 
&e., at the east and west entrances from the 4 ip 
mains, pipes entering from the exterior. 

Four reflectors of fifty burners each will be in- 
troduced in}the central pavilion, a number of re- 
flectors of thirty burners each in the main aisles, 
and numerous fixtures and pendants of three and 
four burners each throughout the building, the total 
number of burners amounting to 7000. The ap- 
proximate quantities of pipe inside the building are 
as follows : 


4 in. wrought-iron gas pipe 300 ft. lineal 
3 ” %? 40 ” 
2} ” ” 900 ” 
3 9 on 6,700, 
1k ” ” 7,300 ” 
ii ” ” 10000 ,, 
I ” ” 2,200 °°? 
Oo} ” ” 4,300 ” 





The water service be divided into two heads, 
ine water cupeen aii water 


punbine. The 
system embraces a main 12 y ive 
to the building at its west end, 
ines running lengthwise within the building con- 
nected at the east end, and the various 
branches, connexions, curves, tees, crosses, fire. 
hydrant valve plugs, stop valves, blow-off 
&e., to complete the work. The 
central pipe from the 12-in. main, running down the 
nave, is 8 in. in diameter, as far as the centre of the 
building, changing there to 6 in., and the other 
mains are 6 in. in diameter throughout, The con- 
nexions with the fire-plugs are 4in. in di ‘i 
Cast-iron bell and socket pipe is used, subject to a 
proof pressure of 300 lb. per square inch inside, and 
blow-off cocks are conn with the drainage 
system at four places. 

Secrew-down stop valves are fixed on each of the 
main lines at their juncture with the supply pipe, at 
two places in the centre of the building, and at 
three places at the east end of the building. Fire- 
plugs are — outside of the we conforming 
to the rules and regulations of the City Fire De- 
ae ye and hydrant valve plugs inside, below the 
evel of the floor, provided with an attachment for 
hose and internal waste, there being 36 fire-plugs and 
77 hydrant valve plugs, so distributed as to be most 
efficient in case of fire. The quantities of pipe laid 
measured in continuous length are about as follows : 

500 ft. lineal 12-in. pipe 
960 ° 8 
5600 ” 6 is 


5700 pa ” 

The plumbing includes the supply complete, in 
position, of all water-closets, urinals, wash-basins, 
and all necessary connexions with main water 
system, waste to drainage system, traps and fixtures 
complete. Water-closets are introduced into eight 
different rooms upon the ground floor, the follow- 
ing [being the numbers and different patterns of 
containers and urinals as located in the different 
rooms for the purpose of comparing their relative 
merits : 

No. 1—27 McCambridge containers, 3 Jennings’ 

Gouna containers. Pore 

» 2—27 Travis containers. 

», 3—28 Jennings’ containers. 

»» 4&—28 Jennings’ containers and 3 groups Jennings’ 

6-personal urinals. 

», 5—28 Carr’s containers, 3 groups Jennings’ cradle 

urinals for 6 persons each. 

» 6—28 Carr’s containers. 

” 5-97 Tiare gentaions, 3 groupe Burton's 6 

», 8-27 Travis containers, a s - 

sonal urinals. —— i 

The soil pipes are of cast iron with lead joints. 
The urinals have slate backs, partitions, and step 
stones. Permanent washstands with marble tops, 
backs, and nickel plated furniture are introduced in 
all waiting rooms, in both gentlemen’s and ladies’ 
apartments, and in each of the offices on second 
floor. ‘The total number on ground floor is 124 and 
on second floor 28, and waiting rooms 3, 4, 5, and 
6 have Jennings’ tip-up basins, 

In reference to the drainage system, a main city 
sewer extends the whole length of the Elm Avenue, 
parallel to the building. From this a 30in. brick 
sewer is carried across through the main building 
at its centre to the Art Gallery or Memorial Hall. 
There are also five lines of 18 in. terra cotta pi 
from the same main city sewer leading into the 
building on the south side at distances of from 
300 ft. to 400 ft. apart. In addition there are two 
3 ft. brick drains leading into the building from the 
north side and connecting with the Park system of 
drainage, but into these it is only allowable to dis- 
charge surface drainage and rain-water from the 
roof. Branches from this system of 15 in., 12 in., 
10 in., 8 in., and 6 in. terra-cotta pipe, with all ne- 

bends and other fittings connect with the 
roof drainage and waste pipe from closets, basins, 
&e. The approximate quantities of pipe are as 
follows : 

6 in. terra-cotta pipe 4850 ft. lineal. 

8 4400 


” ” ” 

10 ” ” 1850 ” 
12 ” ” 400 ,, 
15 ” ” 750 ” 
900 ,, 


18 ? ” 
800 ft. lineal 30 in. brick sewer. 
The building is being painted on the exterior in 
three coats, white-lead in oil, the ground tint adopted 
; " ri 
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spandrils of arches at the entrances are to be in 
green bronze picked out with the entrances to 
be worked up quite elaborately in the details with 
appre riate colours and il work. 

nthe interior the woodwork of roofs is kalsomined 
in two coats of a light pearl colour and decorated with 
stencilling, the ironwork of the 100 ft. and 120 ft, 
spans being painted in buff picked out with crimson, 
and the pendants in erimson, blue, and gold. The 
interior side work is being painted in colours, the 
body colour of the columns and woodwork, a light 
olive green in several shades, and the ions in 
crimson, blue, and gold. The work and flat 
sides of columns are covered with decorated work. 
The ventilating sashes with circular ings are 
ornamented with various emblems an in 
such a way as to produce the effect of stained or 
painted glass, 

The system of classification for the exhibition has 
been very materially modified from that first pro- 
posed being now di into seven departments : 

1. Mining and metallurgy. 

. Manufactures. 

. Education and science, 
Art. 

. Machinery. 

. Agriculture. 

. Horticulture. 

Only the first three belong to the Main Building, 
the others having separate buildipgs to themselves. 

In allotting space to the various countries for the 
Main Building, we can best explain the arrange- 
ment as fixed, by dividing the uilding into four 
parts by centre lines each way. The north-west por- 
tion next to the centre is occupied by Great Britain 
with its colonies Canada and Australasia, followed 
by Sweden, Norway, and the Netherlands. The 
south-west portion next to the centre is occupied by 
the German Empire, followed on the west by 
Austria, Russia, Portugal, Spain, Egypt, Turkey, 
Siam, Tunis, Persia, China, Japan, Denmark (just 
across the centre aisle from the Netherlands), the 
Sandwich Islands, and the Orange Tree States. The 
north-east portion next to centre is taken by France, 
followed on the east by Switzerland, Belgium, 
Brazil, South Auerican Republics, and Mexico. 
The south-east portion is occupied by the United 
States together with the balance of the east end of 
the building for its whole width. 
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NOTES FROM SOUTH YORKSHIRE. 
SuHErvreip, Wednesday. 

The Pheniza Bessemer Steel Works, Shefield. —'The 
works of the Phoenix Bessemer Steel Company, near 
Sheffield, have been nired by a firm which will carry on 
business as Messrs. Steel, Tozer, and Hampton. Mr. Steel is 
the well-known Turf commission agent. Mr. Tozer was up to 
Christmas the managing director of Sanderson Brothers 
and Co. (Limited), and . Hampton was the meen 
director of the late Phoenix Company. Since the change o 
ownership great alterations have been made in the works and 
plant. Much of the machinery has been renewed and the 
remainder repaired. Part of the works will again be in 
operation by the middle of next week. The creditors of 
the Phoenix Company are about to be paid a first instalment 
(as dividend) of 7s. 64. in the pound. 

The Oughly Bridge Gas Works.—Some time ago the 
Oughly Bridge Gas Company collapsed, and the district has 
remained in a primitive condition so far as lighting was 
concerned, until last week. when the Sheffield Gas Company, 
which had purchased the plant, &e., of the defunct under- 
taking, completed the laying of a long main from Wadsley 
for the purpose of again filling the disused mains and ser- 
vices. 

New Colliery at Steetley, near Shefield.—Some time 
ago, when coal prices were at their highest, the Shireoaks 
Colliery Company (Limited), which already has the d 
pit in the district, commenced boring for coal at S' 5 
near Worksop. On Monday last the a were 
rewarded with success, the *‘ top hard” being struck 
at a depth of 500 yards. At the Shireoaks pit the seam is 
only 515 yards, and is 3 ft. in thickness. new sink- 
ings were commenced in May, 1873. At both the an 
area of 4000 acres of coal is being, or will be, w . The 
two pits will be connected underground. The ha 
arrangements will be by locomotives in the workings, werk- 


ing endless steel ropes by means of Fowler's cli ley. 
T'wo lines of railway a canal give baedant eiliGes f 


for the conveyance of the output (which will reach 2000 tons 
daily) away. 
The Sewage of Rotherham.—Mr. Bailey Denton, who 
had been requested to report on the subject, has pi 
a long and elaborate to the town . He 
recommends a reo be taken for ae own sag 2 
and cleansing of 4, daily, ‘or 
present the quantity of land should be limited to 70 acres. 
e names three suitable sites and gives esti- 
mates of the cost of doing the work in several 
ways. These estimates from 19,7501 to 


vs He 
assumes that the return the iand should pay the | 15°} 


interest on its cost and that the annual outlay for pump- 
ing ead incidentals 5 
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iron have in price Is. perton, 
may be taken as the official quotations : 





No.1. No.3 
s.d. sd 
G.m.b., at Glasgow es ae 660 &6 
Gartsherrie ,, ... iti ne 756 666 
Coltness abe ®. ia ie 796 676 
Summer! pa hin 710 660 
al tog " 76 660 
Carnbroe 26:3 ee ane 686 60 
M kaa Br ves 60 646 
Clyde tee aie 66 60 
Govan, at Broomielaw ... 660 646 
Calder, at Port-Dundas ... 776 660 
1 , at Ardrossan 710 666 
Eglinton a 656 646 
poy a 7 a 
‘arron, a me RS a 
Ditto, ditto, specially selected 07o00CU~ 
Shotts, at Leith ... vA ond 746 676 
Kinnell, at Bo’ness is bi 660 630 
(The above all deliverab’ ide). 
Bar iron ... pat 81. Os. to Bt. 10s. 
Nail rods . 9. Os 


Last week’s shipments amounted to 10,526 tons as against 
6084 in the corresponding week of last year. 
The Malleable Iron Trade, Manufactured iron has 


been advanced in price, in the ease of bars and angles, at| The I Trade of South Wales.—There 

the rate of 10s. pu aie see = aie Gevets nents cal changin the tne of the m anda orn 

but plates and s are - The mills are pretty | of ee : 

well employed of preseth but most of the iron required for some time past. will at le hope 
y 


the vessels recently placed on the Clyde is contracted for, 
and it seems that iron is not much asked for at the advanced 
quotations. 

The Coal Trade.—The demand for house coal has been 
somewhat quieter in the Glasgow district during the last 
week or two, owing to the milder weather which set in, 
but there has been a good deal of activity in other sorta, 


see ios Wagon still tonnin asatvo. "Tn the Pitoskine | 150,000, ty-sheres, amd $1,500, grt , me wnete 
the price. ng remain scarce. 0001. . A 

por ee distzints: teers hee of tale boon considerable ot oie tox heen ies Coa now further to 
activity ; indeed, in some cases the has been in| widen the east side of the railway over the Avon, 
excess of the supply, and prices have consequently advanced. nal geet SS ee eee we eee ; ind they also 
The activity is felt both in the shipping the home | ask for power to take whole or part of the site of the 
departments. It is fully expected that the briskness will | Bristol Cattle Market, and remove and reconstruct the 
continue into the spring, and that the miners’ s will | market on some other site. The three ask for 
be advanced. An effort has been made to get the and | 50,0001. additional share capital, and more by 


Clackmannan miners to work six days per week instead of 
five, but t have resolutely bound themselves by a 
majority of three to one to . 
in EB = Lathan Sane bas Sey ey pres See of 


are to hold a meeting on 


It ought to be mentioned that the advance gi at the 
way le pT Ee EE 
between the em ers » 

of coal have lately been made from the Fifeshire , as 
also from Leith, ton, and Grangemouth. 


i 
i 
ty 


iEnfcen «combined bopper and to hold L000 tone’ oxened in the istrict. traversed 

. | now 
The dredger orto ts in esars. | and ars beng mk, from whieh a bay mineral 
Mardoch and Murray, shi , have | traffic will be derived in the course of a few years. 
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taken into service. The locomotive branch of engineering} purnham 
is very » and that forms a sort of exception to the | 04 extend 
rule. It is said \that the various Glasgow locomotive 
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Some of the shops ! 

sr rettay fs tccsoall lenaaeae mae ea ae ideas 
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Engineers’ Strike at Paisley.—About a fortnight or so rruieed fe 38 
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VERTICAL ENGINE AND BOILER. 


Maschinenbau Anstaleot Dresden, this type being one which, 
with slight modifications of detail, is made by several firms 
on the Continent. As will be seen from the views given 
the engine frame consists of two columns, which support 
an entablatare extendingover the boiler. The cylinder is 
attached to one of the columns just mentioned and the pump 
to the other, the entablature carrying the crankshaft plum- 
mer blocks. The boiler is independent of the engine, and 
its firebox is traversed by a cluster of six rather small tubes 
in place of the larger cross tubes more usually adopted for 
such engines. The i engine illustrated is rated as 
a 5-horse, and has a cylinder 7.87 in. im diameter with 
13.38 in. stroke. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLesproven, Wednesday. 

The Cleveland Iron Market.—The attendance on 'Change 
was not large yesterday owing to the holidays. The prices 
quoted for pig iron were in excess of those quoted last week. 
No. 3 was quoted at 52s. 6d. per ton net cash for forward 
delivery. Business was done at 52s. in most cases. No. 4 
forge was quoted at 51s. 6d., business being chiefly done 
at sixpence below that figure. The number of furnaces ont 
of blast is the principal cause of the quickening in the pig 
iron trade which has been noticed during ees fortnight. 
‘The local demand for pig iron continues to decrease every 
week as the mills and forges are laid off, but the require- 
ments of other districts are still large, and long trains are 
being sent off every day to Staffordshire and Lancashire, 
ones Sees is receiving 4 a eee by a 
as t is prospect of this demand bei ept up. 
few days Pavey Bn new furnaces were teen ie by Messrs. 
Robson, Maynard, and Co., at Redear. They are each 82 ft. 
high, ont the plant compirte bas cost the proprietors about 
18), > 








The Finished Iron Trade.—Ironfounders are in want of 
orders. Ny are considerably reduced, but orders 
are not pi in the district in}a satisfactory quantity. 
The finished iron trade is in a worse condition than ever. 
Manufacturers consider it is impossible that any improve- 
ment can take = until the end of January, by which 
time a - hoped the question of the ironworkers’ wages will 
be settled. 


The Ironworkers’ Wages.—The arbitration inquiry to 
settle the rate of w: to be paid to ironworkers during the 
ensuing year wil] take place at Darlington next week. Mr. 
Williams is appointed arbitrator for the masters, Mr. Mun- 
della, M.P., for the men. The men ask that their wages shall 
be placed on the basis of South Staffordshire. The men now 
out of employment in Middlesbrough and Stockton, are, 
with their wives and families, largely dependent on charity 
for the means of subsistence. 

The Cleveland Miners’ Wages.—A meeting of the Cleve- 
land Mineowners’ Association was held at Middlesbrough 
on Tuesday, at which a deputation from the Miners’ 
Council attended. Arbitration was agreed upon. Mr. I. 
L. Bell, M.P., was appointed arbitrator for the mine- 
owners, and Mr. A. Macdonald, M.P., for the men. Mr. 

, serjeant-at-law, is to be asked to act as umpire. 

The arbitration will probably come off about the end of 

’ January, will be held at Saltburn. The reduction 

: proposed, namely, 2d. per ton on mining to rates, and 

a pi ionate reduction on datal w ol te oul un 

the 8th proximo, and the amount in difference will be paid 

into a special banking account in the names of both asso- 

ciations to await the direction of the arbitrators or umpire 
as to its ultimate disposal. 

Engineers and Shipbuilders.—Engineers are rly off 
for orders at t, but their prospects for A geen A 
year are brighter. Shipbuilders are fairly supplied wit: 











Messrs. WHeatTiey Kirk anp Price. — We notice 
that this well-known firm of auctioneers and valuers has 
pom pn by Mr. Wallis R. Goulty, of Manchester, and 
Geclty. name of the firm will be Wheatley Kirk, Price, and 


in the Cardiff County Court. 

a steam-tug owner for a sum of 421. 10s., due in res 

; services rendered to the steamships Glamo: and Pem- 
broke—two vessels in which defendants had an interest. 
’ There were three defendants, two of whom signed the 
agreement of association. The company which was formed 

not having been registered according to the Act of 1862, it 

an com , and this point was raised on 

ts. It was also contended that two 


D not protect the partn 
unless they knew that the com- 
pany was an illegal one, which was not the case in the pre- 
sent imstance; and that one of the defendants, a Mr. 
Grover, was liable with the others who had signed 
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DRIFTS AND REVERSE KEYS. 
By Josuva Ross, New York. 


DRIFTS. 
Or drifts there are two kinds, one being a smooth round 
conical pin, employed by boiler makers to make the punched 
holes in boiler plates come fai i y 
which may be aptly termed a stretching drift, and the other 
the toothed or eutting drift. Of the first it may truly be 
said that it is utterly ive of the safety of any work 
to which it is applied, pesnnen Se penis to con 
siderably weakens its strength at narrowest section of 
metal, namely, between the hole and the edge of the plate, 
where the latter, ns weakest, 
sure of the punch. 
piece of iron which is being punched, he will find that the 
scale on the surface of the iron round the hole, and especially 
between the hole and the of the plate, will be sensibly 
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only is the weakening process ly 
holes are stretched oval, so that the rivets do not com 
fill them, however well the rivetting may be perf . The 
use of the plain drift is therefore fotally incompatible with 
first-class workmanship; hence a description of this tool 
will be altogether omitted. 

Of cutting drifts there are two kinds, the first being that 
shown in Fig.1. A is the cutting edge, the width and 


Fre. 1, Fra. 2. 





A Ss 
Fie. 3. 
thickness at C and B being reduced so that the sides of the 


drift may clear the sides of the hole. The tools are filed at 
AA to suit the required hole, and tempered to a brown 
bordering upon a purple. The hole or keyway is then cut 
out roughly, to nearly the required size, and the drift is then 
driven through with a hand hasumer, cutting a clean and 
true hole. Care mast, however, be taken to have the work 
rest evenly upon a solid block of iron or (for delicate; work) 
lead, and to strike the punch fair sud evenly, otherwise a 
foul blow may break the drift across the section at C. This 
class of drift is adapted to small and short holes only, such 
as cotter ways in the ends of keys or bolts, for which pur- 
poses it is a very serviceable and strong tool. It must be 
freely supplied with oil when used upon wrought iron or 
steel. 

For deeper holes, or those requiring to be very straight, 
true, and smooth, the drift g tyme by Fig. 2 is used. 
The breadth and thickness of the section at A is made to 
suit the shape of the keyway or slot required. The whole 
body of the drift is first up, pdtallel and smooth to the 
required size and shape ; the serrations forming the teeth are 
then filled in on all four sides, the object of cutting them 
diagonally being to preserve the strength of the cross section 
at A A. The teeth may be made finer, that is closer together, 
for very fine work, their depth, however, being p 
so as to give room tothe cuttings. To attain this object in 
drifts of large size, the teeth should be made as shown in 
Fig. 3, which will give room for the cuttings, and still 
leave the teeth sufficiently strong that they do not break. 
The head B of the drift is tapered off so that, when it swells 
from being struck by the hammer, it will still pass —- 
the hole, since this drift is intended to pass clear through the 


work. 

The method of using this tool is as follows: The hole 
should be roughed out to very nearly the a size, 
leaving but a very little to be taken out by the » whose 
duty is, not to remove a mass of metal, but to cut a true 
and straight hole. To assist in roughing ont the bole true, 
the drift may be driven in lightly once or twice, and then 


withdrawn, which will serve to mark where metal requires | 


to be removed. When the hole is sufficiently near the size 
to admit of being drifted, the work should be bedded 


upon a bleck of iron or lead, and oil supplied to both the 


hole and the drift ; the latter is then driven in, care 
exercised that the drift is kept ag oy in the hole. If, how- 
ever, the hole is a long one, cuttings in the 
teeth, or the eut becomes too great, which may be 

by the drift making but little progress, or by the blow on 
the drift sounding solid, the drift may be driven out n, 
the cuttings removed, the surplus metal (if any there be in 
the hole) cat away, the hole and drift again freely oiled, and 
the drift inserted and driven in as before, the operation 
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grees A. te Dag jece of work and B and C to be drifts 
which have entered 
the dotted lines D and 


break from a jarring blow. 
REVERSE KEYS. 


Crossheads, pistons, and other pieces of work which are | — 


keyed to their places upon taper rod ends, and are therefore 
i cor easily removed 


apt to become 


purpose, 


ing it to be well 
even supposing ii 
copper in’ between 


cae aboed abeays ws cepope br ta 
oft reverse WwW em or 
non striking such with hammer 


work a 


ES 


the hammer and the work, is 


terposed 
liable to bend and otherwise damage it with every heavy 


blow 


. 


Reverse ap nt sim: i 
reverse the ught of a 


female, as shown in Fig. 5, 
the female. The manner of usi them is 


A represen’ bsg mee 


into the keyway, as shown in . 6,im which A repre- 


~ HL 















































- Dredg- 
Year. | Rembiat. | Pareshe-| Wails.| ing? | Total. 





1868 ,,.) 109,600 64,300 oe és 178,900 
l «| 271,800 135,700 | 10,200 | 71.500 | 485200 

«-»| 597,000 207,800 | 20,200 | 44,400 | 869.400 | 5.0 
1871 ...| 601,000 349,700 | 5,200 | 24,800 (1,069,700 | 61 
1872 .,.| 429,900 389,300 | 16,600 (205,800 [1,041.400 | 5.9 
1873 .,.| 289,900 78,000 | 21,600 | 97,400 | 486,900 | 28 
1874 ...| 149,400 5,500 | 12,700 (117,700 | 279,300 | 16 

—— 























Total,,. (2,532,600 | 1,230,800 | 86,400 (506,600 | 4,255,900 | 


subsidence and the consolidation of the new material thrown 
in. No 1 basin was worked too ; the evil results 
were 80 a as to call fora in finishing the 
others. It is now understood the duilders and con- 
tractors take their time. No. 2 was carried out upon 
the new » consequently it has not, like the former, 
required reconstruction, and Nos, 3 and 4 may be ex 
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Fra. 5 sage 
sents a taper rod end, B the socket into which A is fitted or 
key Otho it will be fowsd, that the AS BONG 
insertion of aah haceatirnmea eal ofthe | Willy «« #0 ems 591,800} 128,100) .., aus | 780,900 
draught of the keyway, gp that tha qutavate tae te doteien ba : 
in the key will be brought to bear the rod on the side Various. f oma 324,400; 11,200)... 17,500! 258,100 
on which the waa previonaly on the socket, and on ;( 1874 i 
the nocket on the side on oe the wason therod;|Company | In isz4) 27,300 ., 1270 ., } 50,000 
of inte te plans. key will key the socket out of instead Totals to end of 187 2,582,600 1,230, 20 86,400 | 906,000 4,385,900 

The keyway in Fig. 6 is shown to havedranght: that is, 

pepe Lead aint gant ndhcwy faery, By ep It remains to consider the actual state of the works. 
edge of the keyway in the rod only, and not on the edge of | Part of the of the new port was the deviation of 








* From the Society of Arts’ Journal. 
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terial, (2) bruchstein, or stone rubble, (3) blécke, or 
— and (4) ent stone (pflasterung). The origi 
t i " 


or 
(534 ft.) from the base, but the sinking increased it to 
24.30 metres (79) ft.); the estimate was for 905,000 
eubie metres, or 2, of the whole, but it now represents 52 

wards it is fronted by large untrimmed blocks, 


by a large ee See whose crest is 
1.42 metres (4j ft.) ; the terreplein for landi 
sage on SebDAanIA gin of'6el shee Coorltanapeehaasie 
i sa tial posts of cut stone (vertiuungsobjecte) 
for making fast. The inside face has now a clear depth of 
6 metres (19} ft.), so that ships can lie alongside, the 
a plan being only 2 metres ; here the facing is of five 
* Cyclopean blocks,’ each 3.70 metres broad (12; ft.) b 
1.50 metres (4) ft.) , and the upper are revetted with 
eut stone. The fatal objection to this splendid construction 
which was ended in November, 1874, after six years and 
three months of work, is that it fronts between west south- 
west (Ponente Libeceio) and south-west (Libeccio) whence 
storms very rarely come ; it is thus thoroughly open to the 
most violent and ous wind, the Bora (east north- 
east), and partially so to the turbulent and troubl 
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be a mere line of transit for 
But their efforts are in vain ; 

12, 1861; of May 19, 1863; 
une 8, 1864, had the same fate. Shortl 
after the middle mole (No. IT.) had given way bodily (Feb. 
1873), a deputation set out for Vienna to report the state of 
affairs, yet the Chambers were officially assured, within 
the shortest possible interval, that the best news had come 
from the new Port of Trieste. 


leave them to be continned by the Imperial Government. 
clear by ng expensive process < 
’ » possibly, contrary to pu 
opinion, the rest of the roads will, to a certain extent, be 
defended from silting up. The immense tract of ge | 
und obtained by quarrying the hill slopes behind, 
© nedeiuinn from the sea, will eventually become valuable, 
and will enable the builders to recoup their enormous 
expenditure. Perhaps the ultimate effect of the harbour 
may be beneficial especially if it results in turning public at- 
tention to the Muggia Bay, the true port of Trieste. 

What Austria angary must do, consequently 
Fiume has imitated her northern rival. The expenditure 
will, perhaps, not reach the half of that described above ; 
the situation of the new harbour is far more central, a’ 
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Siroceo (south-east). In fact, it is unique, a breakwater to 
leeward not to windward. 

No. 1 basin together with No. 1 (northern) mole are so 
far finished that they may be opened before the end of the 
year. The shape of the Tomer, unlike its two neighbours, 
is a trapezoid, one end being wider than the other, 93 metres 
(30%; ft.). It was found necessary to add to the inner sidea 
slice measuring at the base 5.78 metres (19 ft.), and at the 
head 3.20 metres (104 ft.) The work is good, and reflects the 
greatest credit on Mr. Bomches and his energetic staff. The 
oe of the base (Bruchstein and Kleinmaterial) has been 
widened from 1.2 to 1.4, and it is faced, lke the breakwater, 
with cyclopean blocks and cut stone. The length, asin the 
ease of the two others, is 215 metres (7054 - The riva or 
joining quay of cut stone, connecting moles No. 1 and 2, bas 
a length of 300 metres (984) ft.) ; it has sunk and slipped so 
much al the whole line that the walls have had to be re- 
constru , and their bases to be dredged a third time. 
Thus each basin represents 64,500 square metres, which 
may allow seven large steamers to lie alongside the walls. 
The depth of water was originally determined to be 6.50 
metres (21) ft.), but a Government order increased it té 
8.50 metres (27}4 ft.), when the new basin of Marseilles 
(1871) and those of the Suez Canal do not exceed 8 metres. 

No. 2 basin is in progress ; the enrochement for both pier 
and quay and the remblai have been done for some 

ears. northern mole (No. 2) is narrower than its 
Enished neighbour, 80 metres (262) ft.), instead of 93 
metres ; yet the size a excessive, unless it be intended 
asa building ground for warehouses, which will pay the 
company, but not the city. It has also required an exten- 
sive modification of the base, strengthening the stone profile 


and repeated ; moreover, it has by no means 
settled, and it gave way very seriously in February, 1873. 
The quay No. 2 is beginning to show above water, and the 
mole No. 2 is finished except the masonry at the southern 


half. 

No. 3 besin has not yet been . The northern mole 
No. 3 will be in all points like No. 2. The delay in this 
ar of the works was caused by the Government insisting 
hat until at least one of the basins have been opened, the 
little Darsena, with its quay, where most of the la 
English steamers load and unload, and the Molo Klutsch, 
useful to native craft, shall not be meddled with. Thus 
the company has found the greatest difficulty in building 
mole No. 3, the narrow As om to the south hindering the 
work of tugs, barges, and dredges. As yet only the head 
of this pier bas assumed a finished form, and there was a 
subsidence in the filling in at the root about March, 
1875. No.4 mole, of M. Bontoux’ port, will, if made. 
obliterate the Molo Klutsch and the Molo del Sale; but it 
is strongly to be hoped that local opposition may avert this 
final blow. The a on the part of the Maritime 
Government was to up the Darsena and to omit the 
third basin, allowing that between the Molo del Sale and 
Klutsch to the Molo retain its place. 

Part of the project is to reduce the level of the ground 


occupied by the whole railway station behind or east of the | free 


new port, and thus to render the first tunnel unnecessary. 
It was 10.12 metres (33) ft. above mean water, and it will 
be lowered to 3.16 metres (104 ft.) This work is progress- 
ing satisfactorily.* 


the works have not to meet the same difficulties. But the | © 


_—_ of solid masonry where floating breakwaters would 
ve served, may prove as injurious to the roads of Fiume 
as to those of Trieste. 








FOREIGN AND COLONIAL NOTES. 

The Creusét Works.—The profits realised by the Creusdt 
Works in the year ending November 30, 1875, were 
186,8001. 

The American Centennial.—The various Centennial 
buildings at Philadelphia have been ing progress 
of late. The{main building has been roofed over. The 
total weight of iron placed in the building will amount to 
8,500,000 Ib., or 500,000 Ib. in excess of the estimate. The 
iron construction supporting the roof of the main centre 
of the building consists of a diagonal truss of mr. ae 
supporting twelve ordi iron trusses. A very ider- 
able area is thus _- without the aid of columns ; 
thns a space of 120 ft. square is left without anything to 
break the sweep or destroy the effect. The diagonal truss, 
which consists of four separate pieces, meeting at a common 
centre, was raised to its place in ten hours. 


The Tiber.—The ne wy Superior Council YY Public 
Works, after unanimously rejecting a system of stowage 
reservoirs in the upper‘reaches of the Tiber and its affinents, 
has adopted in principle the rectification of the course of 
the stream — t — <= a by 19 votes 
against 3. iscussing the i e project, the 
council fixed the width of the bed of the ~ as oe Sas 
and the height of retaining walls at Ripetta at 57 ft. This, 
it was estimated, would remove all danger from a flood as 
heavy as that which occurred in 1598. The council has 
further approved a rectification of the course of the Tiber 
from the railway bridge, on the Civita Vecchia line as far 
as the Campana on the road to Ostia. 

Railways in New South Waies.—There has been some 
talk of a New South Wales loan for 3,000,0001., mainly for 
the extension of the Colonial railway system. It is pro- 

od to connect the port of 
elds within a distance of 49 

New Zealand Coal.—Small quantities of coal are begin- 
ning to be exported from New Zealand. In the five years 
ending wi une 30, 1875, inclusive, these exports did not, 
however, exceed tons. Of this total, 5 tons were 
shipped from Greymouth. 


The Stenay Works.—The Stenay Works, in the depart- 


or breakwater to be built (@), are darkly shaded. The dyke of | di 
moles ; in 


defence (¢) at the} thouse point; the projec ; 

cutting in the Santa Teresa pier (g); and the port of Sant’ Andrea 
(4); are simply outlined to show that these works are at present 
suspended, The new “ mandracchiy” (basin, or taner port) for 
coasting craft is marked by (i). t repre- 
sent Viennese feet. Along the outlined quays horse 
w 


trating the 
ring from the Bora (nortb-easter) the vessels made 





* The Talabot projcct, modified and improved by the Com- 
misvion appointed April 28, 1862, showing the defects remarked 
by the majority of navigators, shipowners, and others of the 
town, and marking the necessary corrections, was ill d by 
us last week on page 502. The following afé the references. The 
filings in of earth (a); the quays (6); the moles (c); and the dyke 








moles R. panes ste Se edeeatngs of seensinnte 
La tcangee og tended ‘tute for 

and, together with the pier (K), 
¥ — 


Sydney with extensive coal- | cerning 
miles. 


behalf, would be a serious im 





im 

8: and Newcastle. 
able description of tin is expected to be now produced. 
Pennsylvanian Coal.—The prodaction of both anthra- 
cite and bituminous coal in Pennsylvania will, after all, 
show a respectable increase this year. The ex- 
Seer wll 351 Seen he corpo pte 

wi \ in 

of 1874. 


ian Industrial Companies.—The —— 
company realised in the year coal une 
3 made a loss 


mines belonging 
sults in 1874-5. 
Company is enabled to give its shareholders a dividend of 
16s. per share for 1874-5. This result, obtained in the 
midst of an industrial crisis, is attributable to the careful 


conducted. The profits of the company daring the past 

, after allowing for depreciation of plant, amounted to 

5,8111.; of this amount, however, only 76701. was paid 
away in dividends. 


time to time some rather odd judicial discoveries. 
Maryland (U.8.) Coal——The shipments of coal from 
‘um » land, to November 27, this year, 
of ier oe, saad ah the ; ae riod 
of 62,338 tons, as com wil corresponding peri 
of 1874, The Baltimore and Ohio Railway may be said to 
have opened out Maryland coal. 

Tasmanian Iron.—The only oy hg undertaking 
now carrying on working operations in Tasmania is the 
British and albeaeeng Fas Iron Company. This 
company is at work near West Arm, on the Tamar, but its 
appliances cannot be brought into anything like effective 
operation before the opening of a railway now in course of 
constraction. The works comprise three large Cornish 
flue boilers with Galloway tubes, each capable of supplying 
steam to a 50 horse power engine as well as to a 250 horse 
power engine. Only one blast farnace has been erected at 
present, but the other portions of the plant are capable of 
working four such furnaces. Lime for the furnaces is 
found near the company’s works, and ¢ or coke will 
be used in the smelting process as may be found most eco- 
nomical. For charcoal making there is timber on or near 
the company’s ground, and coal can be landed at Port 
Lempriére as cheaply as at Melbourne. For working the 
line in course of construction to the company’s works a 
locomotive is now being built in Scotland. 

A Queensland Lighthouse.—The Queensland Govern- 
ment has notified that a light is now exhibited from a light- 
house on Cape Capricorn. The light isa revolving one ; 
it attains its greatest brilliancy once in every minute, and 
it is elevated 310 ft. above the level of the sea. The 
illuminating apparatus is dioptric, and is of the third order. 

Fuel on the Madras.—In the half year ending June 30, 
1875, the locomotives running on the Madras way con- 
sumed fuel as follows: Coal, 5895 tons; coke, 185 tons ; 

t fuel, 499 tons ; and wood, 32,599 tons. It is satis- 
actory to see so large a use made of wood. 


Mr. P. ——— ee wd AND THE ee er ea Ex- 
Hipition.—The Philadelphia ent ‘imes, 
writing on the 11th inst., makes the Ielistine cetnaie con- 
ing Mr. P. Cunliffe Owen's resignation, and which 


by 
icle upon this subject (see ante page 460) : 

“The cable, on the 4th of December, brought us the un- 
welcome intelli from London that Mr. P. Cunliffe 
Owen, the British Executive Commissioner to the Phila- 
i i ibiti had resigned. This an- 





This sentiment was shared by the Exhibition authorities, 
who looked upon him as a‘ counsellor of great tact and 
wisdom, as well as by the Government officials, the press, 
and the general public. Few Englishmen who have come 
to this country on public business have made so favour- 
able an impression. Hence the regret aud disappointment 
felt at bis resignation. If the step is one that can be re- 
called, the wish is most earnestly expressed that the resig- 
nation may be reconsidered. Mr. Owen's absence from the 
ibition, after the great labours he has performed on its 
i to its success, and 


especially to, the success of the British Section. Had the 
Director-General himself been suddenly taken away, the 
joss could not have more keenly felt. 
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THE RELATIVE PROPELLING EFFICIENCY 
OF SCREWS. 


E. iments with different Screws applied to the United 
tates Steam Launch No. 4, to ascertain their relative 
propelling Efficiency. 
By Chief Engineer B. F. Isnzrwoop, U.S.N. 
(Continued from page 408). 
On the Relative Economic Propelling Efficiency of the 
Screws.—The fanction of a screw being to to the 
ropulsion of a vessel the power received by its s from 
he ine, and the power thus received being the net 
soner tevtined by the engine, that is, the power which 





Tase No. VII. Containing the Relative Economic Propelling Efficiency of Screws A, B, C, D, EB, F, G, and H. 






































Relative Economie Propel- Speed of the Vessel per Hour in Geographical Miles of 6086 ft. 
ling Efficiency of Screws. 
5.0 5.5 6.0 | 65 7.0 75 8.0 85 
In per Centum of the Net 
‘ower applied to the 
Screw Shaft. 
A, E, and F ae 79.81 79.09 78.73 78.47 78.23 77.12 75.41 74.05 
| eee as ii 80.71 79.99 79.55 79.20 78.74 77.43 75.55 74.05 
Cc 79.96 79.14 78.59 78.08 77.41 75.72 73.52 71.82 
D 78.74 77.82 77.07 76.36 75.39 73.19 70.42 68.43 
G 76.78 75.89 75.67 75.36 74.95 73.47 71.27 69.53 
ae PN 77.24 76.28 75.65 75.11 74.42 72.51 69.87 68.00 
CLatrtve y. 

A, E, and F ote 0.9888 0.9887 0.9897 0.9908 0.9935 0.9960 0.9981 1.0000 
| Be 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Cc 0.9907 0.9894 0.9879 | 0.9859 0.9831 0.9779 0.9731 0.9699 
D 0.9756 0.9729 0.9688 | 0.9651 0.9574 0.9452 0.9321 0.9241 
G 0.9513 0.9487 0.9512 | 0.9515 0.9519 0.9489 0:9433 0.9390 
H 0.9570 0.9536 0.9510 0.9484 0.9451 0.9365 0.9248 0.9183 
remains after deducting what is necessary to work the | columns, in Tables No. I. to No. IV., both inclusive, contain- 
engine per se, it is evident that the economic propelling effi- | ing the data and results of the with screws A, 
ciency of a secew will be represented by the per centum E, and F, and B, C, and D, wes find such to be the 
the net power developed by the engine, which is expended | fact. The quantities on line 8 are the net pressures on the 
in the propulsion of the vessel. is per centum will be | piston; that ix to say, they are the pressures which re- 
found on the last line (23) of the preceding Tables, numbered | main after deducting from the mean effective indi- 
from I. to VI., both inclusive, containing the data and results | cated pressure (line 6), the pressure 7) uired to 
of the experiments. See ante eee 369. work the engine per se. The quantities on line 10 are the 

In the above Table, No. VII., this per centum will be | piston pressures required for overcoming the cohesive re- 
found expressed, relatively for the different screws at the | sistance of the water by the screw blades; or, as it is 


different speeds of vessel from 5.0 to 8.5 geographical 
miles per hour. 

An examination of the immediately preceding Table 
shows that, at all the experimental speeds, the propelling 
efficiency of screw B was the most economical, except in 
the single instance of screws A, E, and F, at the vessel's 
maximum speed of 8.5 geographical miles per hour, which 
gave an equal result. 

The propelling efficieney of screws A, E, and Looe 
from equality with that of screw B at the maximum of 
vessel to 1 per centum less economical at the minimum speed. 

The screw C was less economically efficient than screw B 
by quantities ranging from 1 per centum at the minimum 
speed of vessel to 3 per centum at the maximum speed. 

The screw D was less economically efficient than screw 
B by quantities ranging from 24 per centum at the minimum 
speed of vessel to 7} per centum at the maximum speed. 

These results from serews A, E, and F, and screws B, 
C, and D, which only differed in that the three latter were 
composed of less fractions of the pitch than the three 
former, show that each diminution of this fraction below 
that of the screws A, E, and F, namely, 0.3570, was econo- 
mically injurious, the loss of useful effect by the increase 
of slip consequent on this diminution being greater than the 
gain of useful effect by the friction of the serew’s surface 
on the water, due to the same cause. 

Screw G, composed of nearly the same fraetion of pitch 
as screw B, namely, 0.3446, and having the same diameter, 
had a pitch which differed in kind from that of screw B, 
and in quantity. It was both greaterand, instead of being 
uniform, expanded continuously from the forward to the 
after edge of the blades. Screw G was less economically 
efficient than screw B by quantities ranging from 5 per 
eentum at the minimum speed of vessel to 6 per centum at 
the maximum speed. 


Screw H was the Griffith serew, formed from screw G |, 
by decreasing its surface at the centre and at the periphery. | 


It was less economically efficient than screw B by quantities 
ranging from 4} per centum at the minimum »s 
vessel to 8 per centam at the maximum speed. = 

The foregoing relative economic prope efficiencies of 
the different screws are for smooth water with the vessel 
unaffected by wind. The effect of a head wind being to 
increase the resistance of a vessel, increases correspond- 
ingly the slips of the screws, and 
their relative propelli ienci 
which gave the less pi ing efficiency when unaffected 
by a bead wind give a still less propelling efficiency when 
affected by it. the case of an aft wind this result would 
be reversed. The trials of different screws in smooth 
water, with the vessel unaffected by wind, give their re- 
lative propelling efficiencies for those conditions only ; but 
if those conditions be changed, these relative prope! 
efficiencies will change also. A really exhavstive series 
experiments on screws would embrace the determination of 
their relative economic propelling efficiencies in smooth 
water with the vessel unaffected by wind, in smooth 
water with head wind and also with aft wind, in rough 
water with the vessel unaffected by wind, and in rough 
water with head wind and also with aft wind. Sucha trial 
would show that the relative economic propelling efficiencies 
of screws of different types, dimensions, and proportions, 
applied to the same vessel, varied greatly with the varying 








often termed for brevity, t h incorrectly, for overcoming i 


the friction of the screw ‘ace on the water. i 
the comparison for the speed of vessel 8.5 

miles per hour, column h of the Tables, we have the fol- 
lowing results : 
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pas og he Far aE 
Screw. elk 8324 fe 3 

gam | mene! 8S - } 

g a 255 we | 23 

| $s caved) a2 | 3 

SES gatke | 4 | 43 

/BEk Bese BE |B | Bs 
A, E, and F) 68.1537 | 9.9665. | 64.1872 | 14.57 |0.3570 
B |. —..., 66.8045 2.8029 | 64.0016 | 16.15 |0.2799 
ee 66.2274 | 2.2252 | 64.0022 | 19.43 |0.1885 
D | 65.5689 1.3001 | 64.1788 | 24.94 |0.1014 








Of the Influence of different Pitches of Screws, be their 
other Dimensions what they may, on the Piston Pressure. 
i ine, it is also evident that, in the case 


from serews A to D, both ; whose pitch is 
oa ae with those from screws G and H, whose 
are 7 ft. 

The net pi pressure, leas aired to 
overcome Page semgeng Apne pp apne wag 
i 64.11495 Ib. 


ee » tnasented ie Op ena Bee oe 3 
ves 87.3842 Ib. square pressure 
a cae a oe to No. V., line 8, 
column h, 


we 
same Table and column, the 
the latter from the former, we have 87.6044 Ib. square 
inch of piston, or almost exactly the same as 
calculation from screws A to D, both ive. 
ling ison for screw H in the same manner, 
we have 64.11495 Ib. per square inch 
A to D, increased to (5.136 :7 : : 64. 
serew H. On ing to Table No. 8, 
ve ee ey ees eae eee 

quan 


and column, 5.0530 ; the latter from 
the former, we have $7.1483 Ib, sere cleat exactly the 
same as the 87.3842 Ib. 
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spectively. 

The pressure (2 Ib. aes fe required 

te work tbe engine, pers, being de ete frm the grou 
pressure 

a quantity called “ the =F ,” whieh, in the two 

per agg prt te Recah ove Bn Raptors type 


We have seen that the of the ber of 

made by screw in equal time compared ae 7.8170 t01,0000, 
sufficient rapidity to solidly All the displacement by. the 
F vtg manta forme The crane erable: . 
less than it should have had the salar en ohide 
acted been as solid as at the low speed. It was observed 
constantly, the trials, that there was no surface 
replace water screw. 

et cae aaieens quiescent it had 
no movement in any direction. Tho water supplying the 
Bp ee 
“ e 

and it a Soran a tiom and the 





vessel’s keel, unbroken wave or elevation of water 
covered the ‘serew during ita action; ‘the height of this 
SS EOE, SONG, Se Coe SE I rotation 
In the “ first trial,” the dynamometrical horse powers is 
(an 0.8894 of the not indicated horse. powers de- 
veloped by the 

In the “ ry 0 OF A Sie ERIE 


aE 
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of , calculated as hereinbefore 
described, will be as fi s for the two wharf trials, 
namely : 
Distribution of the Power during the Pirst Trial at 
the Wharf. 
G effective indicated Pe, ol 
TOSS ve powers . 
Power required to work the engines and 
shafting, per se... 5 0.570 
Net power applied to the shaft 27.916 or 100.00 
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526 ENGINEERING. [Dec. 31, 1875. 
Taste No. VIII. Containing the Data and Results of the Trials on the 17th of February, 1870, of the Machinery o The temperatures of the external atmosphere, of the 
Bteam Launch No. 4, with Screw G, the Tassel being secured to the Wharf of the Mare thant Navy Yard, | engine and boiler room, of the water in the bay, of the 
California. feed-water in the tank and when it entered the , were 
taken every fifteen minutes, by the usual mercurial ther- 
—er Trial. Second Trial. steam pressure in the boiler and the height of the ; 
The throttle valve was ae ppd van and of 
Pil Totals. cutting off the steam trial. 
Deration of the trial in minutes; 5... ~ ~ 30. 30. The number of double strokes made by the engines’ pistons 
Number of double strokes of engines’ pistons and of revolutions of the screw 2997. 1072. was taken:by # counter. 
Tem ; Ani diagram was taken every fifteen 
Temperature, in degrees it, of the external 54. 59. A aoe The diagrams from the dyna- 
* se pea water in the bay oi 52. 53. mometer were prac continuous. 
” ” o of the engine room tos ese 80. 83. All the observations were recorded, at fifteen minutes’ in- 
Engines. I ah. the experiment, the i ted 
Namber of double strokes made per minute by the engines’ pistons ... J 99.900 35.733 ve eee were epee 
Steam pressure in the boiler yim pounds par equane inch aheve the otencaphere | 107. 9. bag ge nos hy : The ele ae ten eee 
Fraction of the stroke of the pistons completed when the steam was cut off 0. 0. in the boiler glass paoatal the senenge ba the 
Thrust of the screw, in pounds, per d one one oo oo 1093.5 145 boiler, and the time noted, and the experiment held to com- 
Height of the barometer, in inches es 29.85 29.84 menee. At its end, the fires were again thoroughly cleaned, 
Steam Pressures in pe et per Indicator. and left of the same thickness as at the commencement, 
In pounds per square inch above zero at commencement of stroke of pistons ... 119.0 | 32.1 with the water at the same level in the boiler, and having 
” ” ” point of off the steam fe 112.3 30.1 the same steam pressure upon it. 
” ” ” end of stroke of pistons =... ig 93.7 26.5 Results. 
"» my » ., _ against the pistons daring their stroke 18.4 | 16.1 The maximum rate of combustion that could be sustained 
Mean gross effective pressure on pistons, in pounds per square inch ... vs 100.0 | 15.7 was 24.6551». of anthracite per hour per square foot of 
Mean total pressure on pistons in pounds per square inch... 118.4 31.8 te surface with a blast up the chimney given up the ex- 
Mean net pressure on pistons, in po per square inch 98.0 13.7 aust of the two cylinders working at right angles to each 
Power. } other, and having a steam pressure at the end of the stroke 
Gross effective indicated horse powers developed by the engines 23.486 | 1.600 of the pistons of 66.8 Ib. per square inch above the atmo- 
Total horse powers developed by the engines pe ¥. 33.728 3.240 sphere. The number of exhaustions made per minute was 
Net horse powers developed by the engines... ne 27.916 | 1.396 472. The per eentum of this anthracite in refuse being 
Dynamometrical horse powers developed by the engines 24.827 1.255 16.23, there were consumed of its remaining or combustible 





fee: Horse Per 
Power absorbed by the friction of the powers. 1 
ot . 2.00er 7. 


Power expended in overcoming the co- 
hesive resistance of the water by the 
screw blades 

Power expended in the displacement of 
the water by the screw be 


O878or 3.14 
24.944 or 89.36 


Totals ; : . 27.916 or 100.00 
The power expended in the displacement of the water by 
the screw as directly measured by the dynamometer, was 
24.827 horses. 
Distribution of Power during Second Trial at the Wharf. 
Horse Per 
Gross effective indicated horse powers powers. cent. 
developed by the engi re ne 
Power required to wok the engines and 
shafting, per se ... neo hes ese 








Net power applied to the shaft ... 1.396 or 100.00 
Power absorbed by the friction of the 
load * - vita 0.105 0r 7.50 
Power expended in overcoming the co- 
hesive resistance of the water by the 
screw blades... + om ; 0.04 or 2.88 
Power expended in the displacement of 
the water by the screw ... ie -~- L25lor 89.62 
Totals - ion 1.396 or 100.00 


The power expended in the Sopinenees of the water by 
the screw as directly measured by the dynamometer, was 
1.255 horses. 
ing the “first trial’ with the vessel stationary at 
the wharf, the screw made 99.9 revolutions per minute, 
with a net pressure of 98 lb. per square inch of pistons ; and 
when steaming freely at full power, with the same immer- 
sion of the screw, and a oe eae of 94.4132 lb. per 
square inch of pistons (Table No. V., line 8, colamn A), 
the screw made 151.0832 revolutions per minute. Increas- 
ing the latter samber in the ratio of the | 

net pressures, we have (4/94.4132 : ./98. :: 151.0832 :) 
153.9236, the number of revolutions that would have been 
made with the vessel steaming freely, had the net pressure 
on the piston been 98 1b. per squareinch. Hence it follows 
that, with equal net pressures upon the pistons the screw 


will make aie es = ) 54.08 per centum more revolu- 
tions in eq: 


time when the vessel is steaming freely than 
when it is held stationary at the wharf. 
Again it will be seen by examining lines 5 and 8, column 
¢, — No. V., that w 3 Bh atom aioe Deny 
with a net pressure upon istons . per 
square inch, the serew makes 97.9321 revolutions per 
minute. this net pressure in the ratio of 
97.9321* to 99.9°, we have, for 99.9 revolutions of the 
screw per minute when the vessel is steaming freely, the 
net pressure of 40.8602 lb. per square inch. ence 
it appears that, revolution for revolution, there was 


98 .0000—40.8602 x 100 
i 139.84 t 
"y ) per centum more 








pressure to turn the screw then when the vessel was freely 


wharf than w steaming i 
found in the ease of large screw steamers having consider- 
able length, anddoubtless arises from the fact that when 
the lannch—a small and very short vessel—was steaming 
freely under way, the water did not reach the screw as 

idly as it does in the case of screw Steamers, while, 
when steaming at the wharf, the difference in this particular 
was very greatly less. 


Trial of the Machinery of the United States Steam Launch | 


No. 4, made on the 30th of March, 1870, with Screw G, 
the Vessel being secured to the Wharf of the Mare Island 
Navy Yard, California, and having its Stern raised 
Biz Inches and held suspended by a Floating Crane. 


iment, the data and results of which will be | jinde 


This 
found in Table No. [X. (to be published ), was made 
with the vessel secured to the wharf of the Mare Island Navy 
Yard in such a way that the keel was at right angles to the 
current. The stern of the vessel was raised 6in. and held 
sus by a floa crane, which, in common with the 
vessel, rose and fell with the tide. The object of thus eus- 
ing the stern of the vessel above the at which it 
ted when resting in the water with its screw not in 
action, was to enable the engines to make a greater number 
of double strokes of pistons with the same piston pressure, 
in a given time, than they would have done without such 
in fact, to make nearly the same number per 

ve done with the vessel in free motion 


of the experiments were : 
: rate of combustion of anthracite in 
the furnace under the experimental conditions. 
2. To ascertain the economic isation by the boiler 
with anthracite at this rate of com ion. 
3. To ascertain the indicated and dynamometrical horse 
yp bye yg 
we ST ae ‘= 
powers, of an’ , im 
pounds of the combustible portion of the anthracite—that 
1s, of the portion which remains after deducting the refuse 
in ash, clinker, &c.—and in pounds of feed-water consumed 


per hour. 
_ 5. To ascertain the condensation of steam in the cy- 
In making the experiment, the same indicators and - 


mometer were used as were employed throughout all t 
iments. BE snlbeeslis was eben datelen ee 


= 
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rtion, 20.653 lb. per hour per square foot of grate surface. 

‘o have sustai this rate of combustion with natural 
draught would have required a chimney 60 ft. high above 
the level of the grate. 

The economic vaporisation for this fuel and rate of com- 
bustion, and for the and proportion of boiler, was 
very high, being 9.687 lb. of water vaporised by 1 lb. of 
the combustible portion of the anthracite from the tem- 
perature of 212 deg. Fabr., and under the standard atmo- 
spheric pressure of 29.92 in. of mercury. 

The condensation of steam in the cylinders, other than 
that due to the development of the power, was 31.76 per 
centum of the weight of steam generated in the boiler. 
This large per centum is due to the small size of the cy- 
linders. With large cylinders, working without a con- 
denser, and with the same low measure of expansion—the 
steam not being cut off until 0.858 of the stroke of the 

istons was completed—the condensation, other than that 
ee to the development of the power, would not have ex- 
ceeded one-tenth what it proved to be with these small 
cylinders. Nothing could more strikingly show the neces- 
sity for using highly pes pron mony steam with small cy- 

inders. The pistons valves of these were perfectly 
tight, and the cylinders and steam pipes were well p 
from radiation. 

The distribution of the gross effective indicated power 
developed by the engines, calculated in the manner herein- 
before explained, is as follows, namely : 





Horse Per 





be awe Soflented horse powers powers. cent. 
eveloped by the engine os ef 
| Power required to work the engines and 
shafting, per se ... sn ind .. 0.673 
| Net power applied to the shaft ... 26.548 or 100.00 
Power absorbed by the frictionof theload 1.991o0r 7.50 
Power expended in overcoming the co- 
hesive resistance of the water by the 
screw blades ins sa aL . L4ipor 5.48 
Power expended in the displacement of 
the water by the screw ... jie .. 23,102 or 87.02 


Totals ne wae ... 26.548 or 100.00 

From the above calculation, it appears that the power 
expended in the displacement of the water by the screw 
working with the vessel secured to the wharf, or, what is 
the same thing, the ometrical power by calculation, 
was 23.102 horses. is power, as di y measured by 
the dynamometer, was 23.025 horses, or sensibly the same. 
During the trial, the force of the blast in the chimney 
was ascertained by direct measurement. An iron pipe of 
diameter was placed immediately over the Blast 
nozzle, and half an inch above it. This pi 


to the top of the chimney Pen Bo. ~ of which 

¢ 3 w 

it was bent and h p aecnp i apabe me of Pr ‘ 

where it was joi beth 3 tes, i wget ve =e 

mercury pressure blast in one 

forced the up the other leg, and the height of the 
level in one leg to t 


observations s 
boiler was 1021lb. per square inch above the atmosphere, 
the er of the colamn was 6.6in., equivalent to a pres- 
sure 


3.24 lb. inch. 
vic °To be continued). 
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